15 March 2007 1 DESCRIPTION WRI TE- ONCE- TYPE RECORDI NG MEDI UM 12007
RECORDI NG APPARATUS AND METHOD FOR THE SAME, 5 REPRODUCI NG APPARATUS March2
AND METHOD FOR THE SAME, AND COWPUTER PROGRAM Technical Field The

present invention relates to a wite-once-type recordi ng nedium. 10

a recording apparatus for and a recorang met hod of recording record

data onto the wite-once-type re i [;um a reproducing .
apparatus and a reproducing net h@%‘?@?&%l te-once-type recording

medium and a conputer program which makes a conputer function as

the recording apparatus. 15 Background Art In order to record and
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are s"c?at cﬂ@iﬁpmg%ﬁgﬁﬁn oration ?whi ch are coll gé:ti vely
referred to as a. "defect") on the recording 25 nedium data to be
~recorded or already recorded at the position of the defect 1is :

recorded ipnto another area on the recording nmedium (which is referred
to as 15 ‘?Cglﬁl%gg'fj;&dz- , | R

The present inventioh relates to a write-'once-type recording medium,
10 a reco'rding" apparatus for and a recor&ing method of iecordjng record data
' onto the write-once-type recording medium, a reproducing appafatus and a
reprqducing method for the write-once-type recording- medium, ;zlnd» a
comp}lter prog‘r‘ani which makes a éomputer function as the recording
- apparatus. | o
15 | o ‘
- Background Aft
In order to record -_and read record data on é high-density reco;“ding
' medium, such as an optical d1sc, a magnetic disc and a niagneto’optic»al disc,
various maha‘gement infofmation is recorded on the’ recordiﬁg me’di‘um.rr For
20 éxample, defect 'ma'r‘lag'emyent information, Vas' one specific ef;ample of thé
management ithrmaﬁon,‘ is used for "defect managément", whlch is-a
“technique of improving thek reliabilify of ~the;rec:0rdihg and reédiﬁg of re\corkd R
,daté} on the recording medium. | Namely, when there are scratches, dusts or | ;
deterioration (which are collectively referred to as a "defect") on the recordihg
25 ’medium, data to be récorded or alréady recorded at thé pbsition of the defect .

1s recorded into another area‘on the recording medium (which is referred to as



a "spare area"). As described above, by evacuating the record data

which is possibly inperfectly or inconpletely recorded or read 15 March 2007
because of the defect to the spare area, it is possible to inprove

the reliability of the recording and reading of the record data

(refer to a patent docunent 1). 5 In neral, a defect list is

gener at ed td, rform,. he, def ec ment. On. the defect |ist
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posi tion ¢ ﬁBaltfe?]ée@t 1} & BOsRigtt QderﬁV@é errghabilig of dhe gecordzng pyd
gener at ed recor di umis initialized or formatted. It
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recordi ng medi un#elf t he reco ais recorded and rewitten
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- 15 record data is ﬁ&d revvrrtten When the record data is
recorded offfAS'aBHEe PEco 8 Tur]ds t heereqarecgecorded addresst nfordation

For this, t recorg data can_be recorded onto the recording nmedium
whil e keept ¢ Pestd gb fefsat on Ehegseerdingomediem, eridenddzesd,
the defect. list i.s also referred to when the record data recorded on.
20 the rec%’rf%ﬁfﬂ l%m‘ﬁrﬁ%g ?é’ﬁ?’é@@d@dhe'ﬁﬁ%e pegede. g £ Ypeeyding position in
surely rea,%lre both t e re ord data which is recorded in a nornal

recor di ng '4FePURF FCHe o dheideta fmiberrerarded r dsendsnredeedeshat she

area bgecause.of tfte}get)&eisence of a .defect, on the basis of the defect
list. The RS off ‘i%“g‘éﬁ@?%h‘%@ recorded into a specific area on

the 25 recordr rredr ulmF V\:B fc L}S a target of the generation or
updat i ng of the Rereral phefletest gt 15 grnegatedovhen dhe recordmg medinm fie

recording netgéﬁjzed or t?)r ttlv%r ChItzl()SOZtlso generated when the record data is
recorded onto the recording medium. If the record data is recorded and
rewritten rseveral times, the defect list is generated or updated every time the -
15 record data is recorded and rewritten.

When the record data is recorded onto the recording medium, the
defect list is referred to. For this; the record data can be recorded onto the
recording medium while keeping away from the position of a defect. On the
dther hand, the defect list is also refert*ed to when the record data recorded on

20  the recording medium is reproduced. This makes it possible to surely read
both the record data which is recorded in a normal recording area and the
record data which is recorded in the spare area because of the presence of a
defect, on the basis of the defect list.

The defect listv 1s generally recorded into a specific area on the

256 recording medium, which’ i‘s a target of the generation or updating of the

defect list. Then, the defect list is read from the recording medium, when



the record data recorded on the recording nmediumis reproduced next .
or when other record data is rewitten or additionally recorded (orlSMm}12007
witten once) next. Then the defect list is referred to in a reading '
operation by a reading apparatus or in a reproduction operation by a
reproduci ng apparatus. 5 Patent docurrgnt 1. Japanese Patent
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recordi ng ﬁnii%srgggrltl ng, every tinme the defect list is updated by the
recordi ng iting of the record data. Nanely, the defect |ist
in the defect 20 managenent area is rewitten every tinme the defect
list is updated. By t he vvay such updating of the defect list by
rewiting lesd%s Lo Oz, lLized only in the case where the recording
medi um i s @ T Wit l;’f“éerl‘ . In the case where the recording nedi um
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~:chr3?n;§6}r?ﬁed0tt%%%§ Ve(@;bcsﬁhﬁivtepﬁlﬁorzgngugﬁ :ag a wr: 'fe gncgwtsypee

t di f [ t th fect list.i ted, th
sl do oot Byt Bry 4Rl et Bof g crtsatdet in Sngw%iga% e %607

fl %n:}gcor qg&)ra{n%a ailde | o&‘oéxrglantlfﬂ%n h &he' galls%go{rg Tewri aqol op%cal disc

using a blue laser, the defect list is recorded in a predetermined area (which is
hereinafter referred to as a "defect 'ménagement area") reserved in a lead-in
area or lead-out area on the disc.

15 ~ As described above, the defect list is updated evefy time the record
‘data is reCQrded and rewritten. Then, thé defect list is overwritten in the
‘defect management area on the recording medium, which is a target of the
recording and rewriting, every time the defect list is updated by the recording
an’d rewriting of the record data. Namely, the defect list in the deféct

20° management area is rewritten every time the defect list is updated.

By the way, such updating of the defect list by rewriting it can be -
realized only in the case where the record_ing medium is a rewritable-type.
In the case where the recording medium is a so-called “Write-once-tyﬁe
recording medium” which allows the recording only once at each position,

25 such as a write-once-type optical disc for example, after the defect list is

updated, the updated defect list is additionally recorded into a new



However, if a plurality of defect lists, which include a newest

defect list and old defect lists, are recorded into the defect 15 March 2007
managenment area on the wite-once-type recording medium it is not

easy to efficiently specify the 5 newest defect |list fromanong the

plurality of defect lists. The sane prpblens in updating the def ect

list and s iLfvizng the . newest defect list are.true for other
mlanagement %l%%%%c_)rﬂr%% b ohhganlpr ec?ﬂf’erecﬁr ParRadiHR B PERAE NSt
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invention to proyide:..a wite-once-type recording. 15 nedi um which
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Sol vi ng the. S%gi ect. The above .opjects of the present invention can
be achi eved POWFALLY O managament jRETmationg miic AMGViebmagagRmexnt
data area tq record t erelin record data; and a plurality of .

rranagenentlng?lé%gtl?ﬂ Wdc hold p‘F‘&P&g?Wn‘ZSl%ngH@@ ofis nEgiggdesbndnto a
i nf or ion for magg%l ng. the record data and i E&ex informatjon_for,
i ndi cat'i ngREREsTe ﬁﬁagﬁ%‘?ﬁy RO famiagagemapt priormasioges wdated/mit dp

2007 5 plurality of tines, each.of the plurality of managenent areas
P t 8as3y to ef&imen%ly specify the nev&Pest mana%lement 1ng)grmat10n from

havi ng a s&t'u
among the plurality of new / old management information.
In order to solvek the above-mentioned problems, it is therefore an
object of the present invention to pfovidei a Wrife-once-type recording
15  medium which allows the efficient recording of the management 'infermation
and the efficient specification of the newest management information; a
recording apparatus and a recording method fer the write-once-type recording
medium; and a feproducing apparatus and a reproducing method for the
write-once-type recording medium.
20
Means for Solving the Subject
The above objects of the present invention can be achieved by a
write-once-type recording medium provided with: a dafa area to record
therein record data; and a plurality of management areas in which a pluralityi

25 of types of management information for managing the record data and index

information for indicating newest management information can be recorded a



area for recording therein a managenent information bl ock i ncl udi ng
plurality of types of managenment information constructed fromthe

newest managenent information and the index information indicating
the plurality 5 of types of nanagement i nformation constructed from
the newest managenent information. The above objects of the present
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i nformati 15|\/ach 2007 6|nthec dition such as
i ndi cati ngﬂfr’%ﬁlaatmeor?eﬁf ?}F%{lﬂﬁﬁeg’ﬁﬁ Begrgement 1 g%rmation can be recorded a

plurality of times, the recording apparatus provided with: a first recording

5 March 2007

device for recording the record data into the data area; an updating device for
15 updating the index information and at least one of the plurality of types of
management information; ei deteetingr device for detecting whether or not the
updated index information is to be in a condition such as indicating
management information recorded in a different management area; a second
reeording device for recording the index information and the at least oneof
20  the plurality of types of management information which are updated, into an
In-use Inanagement area, if the updated iridex information is not to be in the
condition such as indicating management information recorded in a different
management area; and a third recording device for recording a management
information block including a plurality of tjrpes of management information
25  constructed from nevvest management information and the index information,

into an un-used management area, if the updated index information is to be



di fferent managenent area. The above objects of the present invention
can be al so achieved by a conputer programof instructions for 15 March 2007
tangi bl y enbodying a programof 5 instructions executable by a

conputer to nmake the conputer function as the above-nenti oned

recordi ng apparatus of the present invgntion (including its various

aspects). The,above. objects of. the present invention can be also
achi eved by ghe rc&t}g}tb‘?’lrléuﬁlélaﬁd&d%t%c%?%mﬁé&d?@r@a@@noﬁﬂcérd&d n a

write-once-type recordin 10 medium provided with: (i) a data area
to record @#ﬁ%@pﬁn}%gleg%&tdlr%t a; and (ii) a plurality of managenent

areas in which a,ggl %al i té. of (}% es of nmmanagenent information for
managi ng t he recofd 249V% °8154ts PrefeRy yensienien haalse schinyedee st

managenent information can be recorded a plurality of tines, the
recor di ng ﬁ%‘PHBﬁeerBQEIBEH qfi mstrugtions sfor tangiblyn gribsdpmgc essregram of
recordi ng th«% ]#Scord data into the data area;, an updating process of
updati ny t HEY SICFEONIRRLS BN AGinRitter dagnalon theogompretepifunetion psghe
t ypes of nagenent i forr‘rﬁti on; a detecting process of detecting
whet her or 2/5E ’Pﬁaﬂoaf)@a?% MegeRrarates pathonresent onvsmtion Gndudiig iten
such as indicatin nagenent information recorded in a different
managenent VAT Y 23PC6%ond 20 recordi ng process of recording the index
information and jhe at |east one of the plurality of types of
management i nfor ?g‘h" Jests i dha paasant, invangonsanhe- alse achieagdhona
area, if the updated. index information i s not to be in the condition
such as in’&ﬁceréﬁpﬁdn%ﬁ’ eSS IRE geprid datar erler dedriteoncediybe areeortding -
managenent area; and .a.thi %d@r:ecordi ng process of recording a

1

managetent M4 PEPRERT SHER] Gk dete pien Hyrecos dhetein yhetedoydatataf and

rranagerrent(..5 nf or rra%f'.on constructed from newest nanagenent
i nf or mat i oft ahdPPRRIh PExmanegemant cireassivavkishoeoplurplitntof dypes of

un-used managemant areg, if the updated index information is to be
- management information for managing the record data and index

information for indicating newest manag‘eme.nt information can be recorded a
plurality of times, the recording method provided with: a first recording
15 p‘rocess of recording the record data into the data area; an lipdating process of
updating the index _information and at least one of the plurality of types of
management inforrﬁation; a detecting process of detecting whether or not‘the‘
- updated index information is to be in a condition such és indicating »
- management information recorded in a different management area; a second
20  recording process of recording the index information and the at least one of
the plurality of types of management information which are updated, into an
in"use management area, if the updated index information is not to be in the
condition such aé indicating management information recorded in a different
management area; and a third recording process of recording a management
25 1information block including a plurality of types of management information

f - . . . ) .
constructed from newest management information and the index information,



in the condition such as indicating nanagenent information recorded
ina different nmanagenent area. The above objects of the present 15 March 2007
i nvention can be al so achieved by a 5 conputer program product in a
conput er -readabl e medi um for tangi bly enbodying a program of
instructions executable by a conputer 40 make the conputer function -
as the above-described recordi ng appar,gt us of the present invention
(i ncl udi ng T2 XP Uik Hapageeent agcan ifithegupdnten andesiioemapengds apmbe
product of tgg preaent in enti.oa, 10 the recording apparatus of the
‘present i nVRAPP FRDGELY PRt 28980aEing Benagwsert toraphionvegcorded i a
readily, bé.ﬁoadhn t he conputer program product froma recording
medi um f or “StGFP 693(%6%%&?%%- program product, such as a ROM a
CD-ROM a DVDR% a,hard, disk or the like, into the conputer, by
e

or

downl oadi ng t he CBRAFHPES oBiesisr dfriherigsent Inyankian ap hrealsoaphidved by a
wave, 15 into the conputer via a comunication device. Mre .
speci fital FYRPHIRE PEFHAM drodn@gimm mostiter radable prediuge dowi temgibly
conput er readahl e codes (or - conputer readabl e commands) to nake the
conput er t OMPARERBoH PEETARE of mstBReong exsputiadlaiby @ efmphterpocseke the
invention descri bed above. These effects and ot her advant g%les of the
present i ntERPYSH Tnriomas the ahpyes degnthedrmecondons anparasis ohithg present
enbodi nents and. efarl'&!l(gs, Bri ef Descrifsii on of Drawings [FIG 1] FIG
1 is an exPIVERECBRRCHIEYR Avh HiMsapPaatsenbodi nent of a
wite-once-type eco&di ng di um of the present invention. 25 [FIG
2] FIG 2 is an FERSt8 e gragpden BreKRmgPreducy pHtheyprasdnt sexemdiong
function f%[e mana(giemant information in the enbodi nent of the 15 March
2007 ¥ wilCeruREdng, ppatates of ddenptrsent iprantiogemriheds abgvairsan be
- expl anat or i.agram show ng the dividing and

P glmgofigd relatively re%dlly, by loading %he computer program product from a

recording medium for storing the computer program product, such as a ROM,

a CD-ROM, a»DV.D-ROM, a hard disk or the like, into the computer, or by

downioading the computer program product, which may be a carrier wave,
15 into the computer via a communication device.- More specifically, the

computer program product may be provided with computer readable codes (or

computer readable commands) to make the computer to function as the -

recording apparatus s of the present ihvention described above.

These effects and other advantages of the present invention will be

20  more apparent from the following embodiments and examples.

‘Brief Description of Drawings
[FIG. 1] FIG. 1 is an explanatory diagram showing an embodiment of a-
| write-once-type recording medium of the present inventién.
25 [FIG. 2] FIG.2isan explanatory Kdiagram_ showing a dividing and recording -

function- for management information in the embodiment of the



recording function for the nmanagenent infarmation in the enbodi nent

of the wite-once-type recording medium 5 [FIG 4] FIG 4 is an !>March2007
expl anat ory di agram showi ng the dividing and recording function for

t he managenent information in the enbodiment of the wite-once-type
recording nedium [FIG 51 FIG 5 is ap explanatory di agram show ng

't he dividi n}g and {%((acor di ny fun%t[il on for ‘the managenent information
in the embd F%ﬂ‘fe PeTRE0T ®lonce-type recording medium [FIG

61 FIG 6 a ory diag amsho ng a s upfunctlonfor t he
managerrent[ﬁﬁf E :[Gna:% HS tdiggram showing -t siyighre and
recor di ng %‘U& Fl G FI G 7 i s an gr(( pl anat or di agram show_ng
a setup ftfﬁ‘f: g Ct1(°I’;?efor ke management in @raﬁlﬁflllﬁr‘i e srthpdimenbed thent
of the wite-once-t eregr rgiaprég medium [FIG 81 FIG 8 is an

expl anat orYFLH RYEHPE FEGITAY YH8ct of recording the managenent
|nforrr%t|8113(lrZ T arlson exanpl e of the wite-once-type recording

di um® 2 1 & 9? d 19 315 explAnstRrydihagtem showing Hie dindingremd
of a recordl n parat f the present invention. [FIG 10] FIG
10- is a 6?‘2968%@@10 g%gh%@aaa%@ﬁm eefosmptien intthe pmbodimedt akihe
of the recordi ng apparatus, of the present invention [FIG 11] FIG 11
is a bl ocRtHe d{j}cﬁ BASIFHGINEMEAIBRI ment of a 25 repr oduci ng

appar at us @I‘ g gﬁf ent .invention. [FIG 121 FIG 12 is an
“expl anat ot Q‘_ﬁ E h&wih@ha ekpladiatenyaingrags shawing ther dividows and

wite-once-t cor.di :} dium of the present invention. [FIG 131
FIG 13 |§e“é’ “é‘ﬁHPB O theagpranesnent n@foangee@mtb&amocilmﬁnt of the

10  write-once-type recording medium.
[FIG. 6] FIG.6 is an explanatory diagram showing a setup function for the
management information in the embodiment of the Write-onée-type recording
medium.
_ [F IG. 71 FIG. 7 is an explanatory diagram showing a setup function for the
15 management i’nforx‘nation\in thé embodiment of the write-once-type recording
medium.
[FIG. 8] . FIG. 8 is an explanatory diagram showing an aspect of recording
the mahagement information in a comparison example 6f the Wr‘ite'once'typev
recording medium. |
20 [FIG. 9] FIG. 9 is a block diagram showing an embodiment of 'a’recording
apparatus of the present invention.
[FIG. 101 FIG. 10 is a block diagram showing a modified aspect of the
embodiment of the recording appératus of the present invention.
[FIG. 11] FIG. 11 is a block diagram showing an embodiment of a
25  reproducing apparatus of the present invention. |

[FIG. 12] FIG. 12is an explanatory diagram showing a first example bf the



the wite-once-type recordi ng nedium of the present invention. [FIG

141 FIG 14 is an explanatory di agram showi ng an exanple of the 5 15March2007
managenent i nformation associated with the wite-once-type recording

medi um of the present invention. [FIG 15] FIG 15 is an expl anatory

di agram showi ng one exanpl e of defect ,managenent information as one

specific exanple of the managenent ipformation. 10 [FIG 16] FIG 16

(a) to FI GVIHEONgs tEpRIesRHIAE ARty Phdieapte seHOMVABLien. aspect of

updating t rgjlg t. informatjon associated with the

wite- onceiﬂﬁ§’gr(;11 egﬁﬁfﬁi%wmw&w@mw@gg@@rﬁhwnm sesand [expmple pf

FIG 17 is_a bl ock diagram show ng a recording / reproducing

appar at us, hWEke PRCRiFyRORRPTdIng madiuny eftbediragerdppueriiars and the 15
reproduci n pparatus of the present invention. [FIG 181 FIG 18 is

a bl ock di &H%arﬁ@ hdithgl4 1giiagcexnlppatory [ dipgram ofhoming ayo examalegpb ke

di agram showi ng a backend. [FIG 20] FIG 20 is a flowchart show ng

initial® seMgnagenent Hafowmeaion mpspciateshr withcithy wpitencatersype2 orepeiding

21] FIG 21 is a flowhart show ng recording of the recording /

repr oduci ngedipmoatheprgsentEnveRtionl G 22 is a flowchart foll owing the

in FIG 19 FICﬁ 231 FIG 23 is a flowchart showi ng finalizi ng of
the recor difdg- A5 r EhCodhds Ay cxplanatoms dispsaprslawing bnplegangde of dafect
flowchart show ng reproduction processing of the recording /

" reproduci ngaapgriRentsinfamaer p20o®  specifes eximplomiothiehenegement
Codes 10 write-once-type recordi ng nmedi um

information.

10 ‘[FIG. 16] FIG. 16 (a) to FIG. 16 (d) are explanatory diagfams showing an
aspect of updating the management information associated with the g
write-once-type recording medium of the present invention.

[FIG. 17] FIG. 17 is a block diagram showing a recording / reproducing
apparatus, which is an example.'of the recording apparatus and the

15 reproducing apparatus of the present invention.

[FIG. 18] FIG. 18 is a block diagram showing a disc drive.

[FIG. 19] FIG. 19is a bloék diagram shOWin‘g a backend.

[FIG. 20] FIG. 20 is a flowchart showing initial setting of the recording /
reprodilcing apparatus. V | _

20 [FIG; 21]‘ | FIG. 21 is a flowchart showing recording of the recording /
reproducing apparatus. ‘ |
[FIG. 22] FIG. 22 is a flowchart following the in FIG. 19.

[FIG. 23] FIG. 23 is a flowchart showing finalizing of the recording /
reproducing apparatus. |

25 [FIG. 24] - FIG. 24 is a flowchart showing reproduction processing of thé

recording / reproducing apparatus.



11 data area 5 14A, 14B, 14C defect managenent area 21A, 21B, 21C, :
21D nmanagenent information 23 index information 24A, 24B, 24C set upld March 2007
area 50, 60 recording apparatus 10 70 reproduci ng apparatus 100,

120 write-once-type optical disc 200 recording / reproducing

apparatus  Best Mdde for Carrying Qut 1phe Invention 15 Hereinafter,

t he best node for carrying out the invention will be explained in

each enbodinment in order with reference to the draw ngs. (Enbodi nent

of Wite-0Onpce-Type or di ng ium) An enbodi nent of the
write-once* @9@&@&%]3@{%34%0&/'3 Sof the present invention will be
expl ai ned &th reference to th&, dr awé_ngs. 20 Incidentally, the
drawi ngs used FPOFeiIce XD 53er BediddBodi nents of the present

i nvention ﬁgbog the constituent elenents or the like of the
recordi ng nedi %‘ia #%%& recordi ng apparatus and the reproducing

appar at us - resent, invention for the purpose of explaining
t echni Al f%% Qﬁ eof defe%@@ﬁ&%@?n&ﬁﬁ%ﬁ posi tion, connection

rel ati onsh%f zﬁ%the Iig)re of each 25 constituent elenent or.the |ike
are not |i#i4 Fihel awnagagemert infosmatient he recordi ng structure
of a wite-once-type recording 15 March 2007 11 nmediumin the

enbodi nent2df IMEXpREEEAOMyenti on. A write-once-type recording

medi um 10 %rAO\lg}é n FIG 1 is a disc-shaped recording nedium The
left side ) 284G s saf@pager circunferential side of the

wite-once-type recording nedium 10, and the right side is t he outer
ci rcunfer e‘?ﬂ’i Jegerding apparatus

10 70 reproducing apparatus
100, 120 - write-once-type optical disc

200  recording / reproducing apparatus

Best Mode for Carrying Out the Invention
15 Hereinafter, the best mode for carrying out the invention will be
explained in each embodiment in order with reference to the drawings.
(Embodiinent of Writ‘e'Once-Type Recording Medium) |
~ An embodiment of the write'oncé'type recording mediﬁm of  the
present invention vwrill be explained with reference to the drawiﬁgs.
20 Incidentally, the drawings used for the explanation of embodirﬁénts,of the
, présent ‘Invention embody the constituent elements or the like of the
recording medium, the recording apparatus and the reproducing apparatus of
the present invention for the purpose of explaining technical ideas thereof.
The shape, size, position, connection relationship and ther like of each
25 constituent element or the like are not limited to the drawings.

FIG. 1 shows the recording structure of a write-once-type recording



S the wite-once-type recording medium 10. Incidentally, the shape of .
t he mmite-once-ty%g recordi ng medi um of the present invention is not>March2007
limted to a disc-shape. The present invention can be applied to
recording media in other shapes, such as a card-shaped recording
- medium Moreover, there is no Iinita?gon on the recording nephodAgL

the wite-once-type recordi ng nedi of the present invention. e
present i n&’é‘?{ﬁPH%qBaWeb iRt Pgr{he rRIEEP R h@venﬁ@@li-urﬁvﬁ;ﬁl&qwlﬂ@étﬁpe
for exanple, light, netis magnet 0-opti cs, a_phase change, the
pol ar i zat | SREBRME g Bt 1o, Shbuncer Fi@. dusst dirceshapedr rerpusiing mgi;_um. -
~or the like. -The.rec ing.nmedium 10 . is a wite-once-type recording

nedi um i n k@@ 1@)?%% E’fﬁ@d(?'-eﬁb%nﬁ}eﬂ@n@f cysumignentisd sidesafitha vvzrate(;mceciifgg

ce at each position, As shown in FIG_ 1, the recording nedium
iog provi deHe‘iRn'?&Hl:g %ﬁeaa&na 105884 tilﬂ?;rl&h‘dSlﬁﬁﬁé@b@r@mﬁeramé@lgng&t‘mtlahg,de @ihd
14C. The data area 11 is intended to _record therein the record data.
The rebor HAVAtS ncgdyne wiscersing madnmy 1.t elmgeienballﬁ higher ellmpﬁdgtth@n

r execution, 20 including, e.g., inmage data; audio data; text data;
gontents d&’?&?'%w%ém?%m&pgdgg@mn of %rqsﬁkélnwmomaa@éﬂmm:ectl’fogas ,
14A, 14B and 14C are_intended to record therein at least a plurality
of types ofisFghagenehie Prassridveationicanthe podieddnderomdeng e irnethen
23. There are three managenent areas 14A, 14B and 25. 14C on the
recor di ng EiAescEUBR asha asdwharad reserding roedimme nﬁhmgﬁﬁﬁnthma;saso
14A, 14B apd.14C are dispersed and | ocated on the recording surface.
15 March pation om theygeroading methkgdof henwritewincetypmoreor grmﬁﬁemn
of the management areas. Moreover, there is no limtation on the
ar r angthe n‘?fgcg‘ﬁ nregeqtilByegion: helhaprrsgehinyention gen heiarpdied tPherecording

managemnent igf ormation is information used for nanagenent of
medium which uses, for example, light, magnetism, magneto-optics, a phase

change, fhe polarization direction of a dielectric substance, near-field light, or
the like. ‘

The recording medium 101s a Write'once-;cype recording medium in

15 which the recording of data or information can be only once at each position.

As shown m FIG. 1, the recording medium 10 is provided with: a data
area 11; and managemént areas 144, 14B, and 14C.

The data area 11 is intended to record therein the record data. The

- record data is data which is mainly a targef of the reprodﬁction or execution,
20  including, e.g., image data; audio data; text data; contents data; a computer
program; or the like.

The .management areas 14A, 14B and 14C afe intended to record
therein at least a plurality of types .of management information 21A to 21D
and index information 23. There are three management areas 14A, 14B and -

25 14C on the recording surface of the recording medium 10. The management

areas 14A, 143 and 14C are dispérsed and located on the recording surface.



5 the record data which is recorded on the recordi ng nedium 10. As »
specific exanples of the managenent information, there are listed 15March2007
defect managenent information 21A used for defect nmanagenent

(hereinafter refereed to as the "managenent information 21A", as

occasi on demands), base bitmap inforggtion 21B indicating

di stributiqn .qof record data.which is recorged onto the
- recording ﬁr&@]gﬁﬂ’iagg’ fﬁ%rreelﬁ r’i‘z?fa]ﬂlé‘itarl“é?fle‘?l} ghe pymper of fhe manpggmpEhareas.
i nformatioR,21B" occasi on. demands), sequential recording.
managenent "?ﬁe8¥%?ﬁ’8ﬁe 243 HHPH&FHOHgO’& o GBS Medt sety il‘m@g}o@n of the

condition of the record data (e.g. whether the record data is
recorded of&fif&E a2 /8T ecor di ng track di sposed on the
recordi ng medi umpn, 0 (hereinafter referred 15 to as the "nanagenent
i nformation 21C'; PANRALETI lﬂé’ﬁmwmdﬁ@f&%&n uspalyfos managempaiont
information 21D (hereinafter referred to as the "nanagenent _ )
infor rra{’i 0 eziﬁoggé{agw;y%hs desesed pn thewrecerding aresinmddagdaenecifias
one specific exanple of the data nanagenent, will be explained in
more det ai FaRREESqetlecthengnagasement sinfermationo) thare; arandised wilefect
there is a_defect such as scratches, dusts and deterioration in or on
the recor dP¥gagemRetn Tdormadon 2kt dusest doy glefecs omdaagemeny thesemafier
position of the defect. At the same tinme, the data to be recorded or
al ready retdiPifed t apHbepsarnagement iHermatient 214", st ercasiony dempands),
recor ded iFto a, not -i %ﬂlxustrat ed spare area. Moreover, the foll ow ngh
C

25 processPdy PEmaRinHrmadons2 IB paficatdng drgriationtof he sepovdstata whi

recognjzing the sition of a defect_upon reproducing the record
data r le(ior ’geléeCBFfieﬁﬁénﬁos tR?arr epryey madjupe dgy &%gm&éf@r weierged dadas the

reading the record datg to be gr'ggi nal ly recorded ér al r eady )
recorded atPBPRERY PrRAtian & 1 Bef 8% pecasianilemande; sequaniialaeeerding

spare area. The defec managemedﬂ: &_nformati on 21A includes a defect
list. On management iniormation 21C 1mn 1cat1ng a sequentlal dlStI‘lbutlon condition

of the record data (e.g. whether the record data is recorded or unrecorded) on

a recording track disposed on the recording medium 10 (hereinafter referred

15 to as the "management informationkZIC", és occasion demands), and other

various management information 21D (hereinafter referred‘ to as the
"management information 21D", as occasion demands).

Now, the defect management, as one specific example kof the data

management, will be explaiﬁed in more detail. The defect manageméntr is as

20  follows; namely, when there is a defect such as scratches, dusts and

deterioration in or on the recording medium 10, the record data is recorded

away from the position of the defect..' At the same time, the data to be

recorded or already recorded at the position of the defect is alternatively

recorded iﬁto a not{illustrated spare area. / Moreover,‘ the fbllowing

25  processing is performed as a part of the defect management: recognizing the

position of a defect upon reproducing the record data recorded on the



5 the defect list, there are recorded: information indicating the
position of a defect in the data area 11 (hereinafter referred to ak March2007
"defect position information"); and infornmation indicating a
position in the spare area where the record data to be recorded or
al ready recorded at the position of tgg defect is recorded
(hereinafter referred. to_as "spare recordi ng positjon information").
10 For exaﬁ%‘foé,gmrgh@eg’é‘fr%&ﬁ’ %@F?%déﬁg Fhe Broond idgfe fasbaerigiwadly recorded or
i nformation, i ﬁ}gi cati,ng a gef ect . pos'thji&gn, and, t he_spare _recordi ng
posi tion i AFSAIALEERAPE at themositiong defaet, itrram dhe megiustsaieddinage
position in the spare area. By referring to the defect list, it is
possi bl e t 8*%%cogni ze the position of a defect, and it is possible
to read the recqrd gaka to be originally recorded or already 15
recorded at the pasiielesh managemendrinfarmatigml Aeinchules sadefect fise On
defect |i s% nﬁ%ﬁ be divided into a plurality of partial defect |ists.
Nor eovet, FIf ORfest Lisketherm @rg paperdadeinfaamapienaingicating thedppsitionzof a
plurality qf artial spare areas. The index information 23 is
i nf or mat i 'oﬁefle 18 oEhe rdptagaresnd Lrdherguradar irafesrathtth oas idafashl pasition
required tpo construct the newest 20 nanagenent information. The
"newest maiHERERN Vrand Mforwationdndicating a gogisndpttherpiacanien whielre
of newest nage t information of each type of the managenent
i nf or mat i ot 1§ ?r@af@ﬁ@ heaseerdad vt aliepdyraconsedwysdhe edsition of¢badefaot
demand. - For exag‘pl Z}éﬁ’i nformation including the managenent .
i nf or mat i off T99% 4P Lesrgmpitersiefarredto anispran agerrding posiGeminfoonatios")25
recorded |l ast tine, the mapagenent information 21C recorded |ast tinme
and tife nEMagERentle; s maledn Pesitione dafersention t is jaslrpsedi nforsatior
newest 15 March. 2007 .14 managenent i nformation, The index o
i nf or mat | JRAFELING 3 defect positions gnddder wareiiesgrding posikivagiefermation is
—information Ci}ocat at .the end, out of the plurality of .nmanagenent

| nf or mat | GHIGER FHORRSIPE doAiabinEnR Zoesing MOGHIA b thn spake area. By

referring to the defect list, it is possible to recognize the position of a defect,

and it is possible to read the record data to be originally fecorded or already
15 recorded at the position of the defect, from the spare area.

The defect list may be divided i‘nto a plurality of partial defect lists.

Moreover, in this case, the spare area may be also divided into a plurality of

partial spare areas. The indeX information '23 1s information for specifying

- the management information minimally required to construct the newest

20 management information. The "newest management information" herein is

a concepi; indicating all of newest management inforrﬁation of each type of the
‘management information, out of the management information updated as

occasion demand. For example, information including the management
information 21A recorded last time, the management information 21B

25 recorded klast time, the management information 21C recorded last time and

the management information 21D recorded last time indicates the newest



5 managenent area. By this, it is possible to efficiently read the :
newest managenent information. For exanple, in FIG 1, the 15 March 2007
managenent i nformation 21A, 21B, 21C and 21D are recorded in a
~continuous line in the mnagenent area 14A, and the managenent
information 21D is |located at the en?. ‘In this case, the index
information 23 .is desirably recorded 6 foll ow ng the managenent
i nf or mat i oM3ASeMeEY dnfosesion. t he managenent information recorded at
the end in each managenent area is referred to as "last nmanagenment
i nfor mation". W The r BileRd Intoramssionord®enis desirhblyi meeordedf dollratingn the,
it my be any information as long as it can specify the nmanagenent
i nf or mat i oA dRAgEIENt yinfogmakgui lesdted aforiber aud, tdwd péwdst pluralgenmeft
information. For exanple, if an identifier is appended to each of the
nmanagenent Maagement anlormationnalAde 21 diecerdedgnt Aecontinuens liglke in one
identifiers appended to the managenent information mnimally
requi red tBagggementiarehe Bewdlais, nnagossible to nifbeimmtly oreatayhd meusst]
as the index informatjion 23. 20 Each nanagenent area may incl ude
i nf or mat i oMagagemenh anioimatiomnadgérepkainpler mat Fod. 2 Athe Rbbagamenhe
index information 23. In the enbodinent, definition information 22
i s recor dedrfprmataem 2AAn24BnBAC and 21D dikeredexdiedi ini 2 pontihwrusalinom 2i2e
is information about the arrangenent or size of the data area or the
like, for E@gpementibresovéd, and theemenbgelneehinformetias 3MAexlocated at
information 23 shall include information for specifying the
defi ni ti onthei gndy ndni this2cases thel indexs indrmatiad023 &5 dekieablyarecorded
managenent i nformation block is constructed, including the newest
manageifentfollamangrths srnmgemeattinformadmn PHPor Hetréioaft28. thef manegesent
the definition information 22 may be included to construct the .
n’an-ager’rentmif‘?i‘ﬁ]é)%tm reserdgdat the end in each management area is referred to as

"]last management information".
With regard to the content of the index information 23, it may be any
information as long as it can specify the management information minimally
15  required to construct the newest management information. For example, if
an identifier ‘is appended to each of the management information, information
indicating the content of identifiers appénded to the management
information minimally required to construct the newest management
information may be used as the index information 23. |
20. Each management area may include information other than the
management information 21A to 21D and the index information 23. In the
embodiment, definition information 22 is recorded in each maﬁagement area.
The definition information 22 is information about the arrangement or size of
the data area or the like, for example. Moreover, in the embodimerﬁ:, the
25  index information 23 shall include iﬁformation for specifying the definition

information 22 as well.



‘5 The defect nmnagenent areas 14A, 14B and 14C are provided with '
setup areas-24A, 24B and 24C, respectively, to record all of the 15 March 2007
managenent i nformation 21A 21B, 21C and 21D mnimally required to

construct the newest managenent information and the index

information 23 indicating the newest lganagerrent' information (i.e.

t he managenent | fhor mati on bl o%lé;)_. .10 "The zg}t@gp areas 24A, .24B_and

24C are desirabl yFBcarBanagemy mdran afinm 1s spnsigastedhinghediag the
portions of the managenent argas 14A, 14B and 14C, respecti velé/. The

 "head" her &k %?Eg%?%%mtyl OpEationn 21 hand ddies instexa infarmationods.of Of

recording the record data. Mreover, the expression "near the head

portion" h&PRESH ﬁnéegwtlépe@feﬁﬁﬁl%rg% mayope  igehdet & apnstruchdhe

head 15 portion of each nanag t area. More specifically, if the

managenent mﬁqﬁ%%tileﬁrm@% mnimal ly required to construct

"t he newest rrana,gerreﬁ@t information is recorded into the area, "near
the hea®l portion®he fefsrt managesmentnaeas chid, heR anicl4neye proyvided with

processing of reading .the_ managenent information is inproved as nuch
as the cas8SthRereas ﬁ%@@%&%@%&remmmﬁwcmm of thomanagement
recorded at the head portions. This allows sequential use of the
nmanagenent IIgP’@a?tlaﬂdzf%?bBes?lph and 2 ¥ cpanealbr reqidrgst de ecomistigichfthe
readi ng each of the managenent information 21A to 21D (or the newest
managenent MPREFrRAnASHNe N Reation paddhe dndex informatien @R indicating the
arrangenent or the |location of the setup_ areas 24A, 24B and 25 24C.
Mor eover, PRVecRanagagertdniogmadion ﬁ@-,éﬁﬁaﬁ@@ﬁﬁmem ipfosmagiont bloak).
of the_set ﬁ areas is not necessarily determ ned in advance, and may
be 15 Mr cﬁ 6P Arpagetddy iiRend dperidr igsabbhlecaisdadribereadatortings
recordi ng (Er;ocessihng. reqver, in each nmanagenent area, the setup
areas may PensadhdhsiRe3d rariangef thacmappgement mrens (A, SR pand d4€,

correspond to each of _the nagenent infornmation 21A to 21D
m ni ma|p| y TESHESHEd ¢ OTiggn'g:\[egg'é:ﬁagqrﬂ@ is preferably a head on the basis of a

direction of recbrding the recdrd data. Moreover, the expression "near the
head portion" herein means an area considered as or identified with the head
15  portion of each management area. More specifically, if the management
information 21A to 21D minimally required to construct the newest
management information is recorded into the area, "near the head portion"
means an area in which the efficiency of the processing of reading the
manageinent information is improved‘ as much as the case where the
20 management infdrmation 21A to ’21D are recorded at the head portions.
This aHoWS sequential use of the management area, and improves the
efficiency of the processing of reading each of the management iﬁformation
21A to 21D (or the newest managemen’t information). However, there is no
limitation on‘thebk ar_rahgement or the location of the setup areas 24A, 24B and
25 24C. Moreover, in each management area, the arrangement or the location

of the setup areas is not necessarily determined in advance, and may be



5 newest managenent information, respectively. Incidentally, the
functions of the setup areas 24A, 24B and 24C will be apparent from> March2007
the.following explanation using FIG 6 and FIG 7. The :
wite-once-type recording nedium 10 has a dividing and recording
function for the managenent infor rrati?ﬁ and a setup function for 10

e

t he management information. Firstly, dividing and recording .
function fggpelrﬁ’énﬁ‘gniééﬁ@%ﬁg Thfige mEe T BN Oéeaﬁﬁpféﬁrdgbg PrRgessing.
di vi di ng aMI recordi ng &uncti on for the managenent information is_a
function of"VEXVHdIRFIacHAPREEMEN A ade MRt tSetimfagpARittRan belsenagatelp,
wi th them divi de& in ong managenent area (i.e 15 recording each of .
t he managefBRPEPhr BiPathah gasRi of dhalseyyr aeemel orreapond 0 daghcef dhe
of recording only the nagc.emant information to be updated, out of

t he manage spivest rataratonaZid 1 BLD; mininally reawgedrdatcoasact the
is unnecessary to record al| of the nanagenment information 21A to
21D i ntd t ReVestanapasripentaidermadien, rpspestively. Ingidowntallys the Suictionkiofh
t he managenent 20 information is divided and recorded in accordance
with the diifi 8¢t0p amps RdlordfithgnduBdt willfloe appereninftgendhe following
information. Firstly, if_the unrecorded recording nmedium 10 is | oaded
to the re®BHaRHIompPpRCH s byndFiGe¥. and an instruction indicating
that the recor(;!': ng nedium 10 is to be initialized (hor formatted) is
i nputted by the rWIipGs onestimec geenrdingreaieditim0 10s hasi @i alividews oand
formatted by the recording apparatus. At this tine, a plurality of
managenent e gheneien Hrithennppaganent inforyation amddr sSpeciurictiah|for

t he mapnagenent informatign 21A, 21B, 21C and 21D and the definition
i nf or ngt | &heﬂa%‘i%er’@%ﬁ]éf?ré@%ﬁ%r eover, the index information 23 is

gener at ed whi chbi_s {ec%r ded followi_ng the managenment information
51D. irstly, the dividing and recording function for the management

informatidn will be explained. The dividing and recording function for the
management information is a function of recording each of the management
information 21A to 21D, with them divided in one management area (i.e.

- 15 recording each of the management information individually). Namely, it is a
function of recording only the management information to be updated, out of

the management information 21A to 21D, into the management area. It is
unnecessary to record all of the management information 21A to 21D into the
management area. FIG. 2 to FIG. 5 show a state in which the management

20 information is divided and recorded in accordance with the dividing and

“recording function for the management information.

Firstly, if the unrecorded recording medium 10 is loaded to the
recording apparatus by a user and an instruction indicating that the
recording mediﬁm 10 is to be initializéd (or formatted) is inputted by the user,

25  the recording medium 10 is initializ‘ed or formatted by the recording

apparatus. At this time, a plurality of management information is



5 Then, as shown in FIG 2, the generated managenent information 21A

to 21D is recorded by the recording apparatus, at the head of the 15 March2007
managenent area 14A of the recordi ng nedium 10. Then, the generated

i ndex information 23 is recorded, follow ng the nmanagenent :

information 21D which is the |ast rragiﬁgerrent i nformation.

Incidentally, there is no 10 imtati on the order of the

managenment ganeased 4 ASpebifit-adlyd tHal Ghasegbrheit idfbamadeRraiNg2 D8, 210eand
managenent information 21A to 21D. In the enbodinent, the followng

met hod i s &dDparedithe hefimtiagaifent atioh @Iatd generddadl.t Maddovar ehbiingsty
recorded into the managenent area 14A fromits head, secondly
recorded i ntformbaBome2tagegentradcdaviidB fr atvides] heReinkedhet M@niBement
managenent area 14A is filled up, and thirdly recorded into the
managenent infarmeatidd@1Drom i t s head when the managenent area 14B is
filled up. Then, if an instruction indicating the first recordi ng of

the record data Then,pey SlhowednVWIG 2e8iReebndratdden ABGRHHMAnR 440l 0
| oaded to the recording apparatus is inputted by the user, the first

recordi ng 2IAttbe2iBcay decdaded iby 26 %%M@ﬂgmrﬁpﬁréﬁﬁﬁ%t tHeO Heh& of the
recordi ng nmedium 10. Along with the recording of the record dat a,

verifying manhpemkhkares mbmmdecoeai? nesihi 00, (TRen,vetd b¥hdidted |
the inconplete recording of the record data (i.e. the occurrence of

a defect) index écgmaziod, 23 Raetadod dollatwans Shd BLAREEEHehD It N8HSRND
area. Wen the record data is recorded into the spare area, the

defect 25whizhi i othel Hi<ir MdrizpRmcndi Galbimatibhe defcalintRlgi tha® & no
this time and the spare recording position information are obtai ned,

and they dimitatioardethd aider ofiehd mdvRige ¢ Qifead 34NBNEBEARNI 4C used for
information 21A (i.e. the defect managenent information 21A) stored

i n a nmenorbheofre¢drding adr dhagmappgemeus. iByrihhiisn 28 BRNAYBMENTL the
information 21A is updated. After a series of the recording of the
record datembslioemp) dteefbllotviveg method is adopted; the management information
21A to 21D are firstly recorded into the management area 14A from its head,
secondly reCo.rded into the management area 14B from its head when the
15 management area 14A s filled up, and thirdly recorded into the management -
area 14C from its head when the managemenf area 14B is filled up.

Then, if an instruction indicating the first recdrding of the record data
1s performed with respect to the recording medium 10 loaded to the recording
apparatus is inputted by the user, the first recording of the reéord data 1s

20 started with respect to the recording medium 10. Along with the recording
of the recqrd data, verifying or the like is performed. As a result of the
- verifying, if the incomplete recording of the record data (i.e. the occurrence of

a defect) is recognized, the record data is recorded into the spare area.
When the record data | 1s recorded into the spare area, the defect

25 position information indicating the defect position at this time and the spare

recording position information are obtained, and they are recorded into the



5 index information 23, which is recorded foll ow ng the updated
managenent information 21A stored in the menory of the recording 15 March2007
apparatus, is generated. The index information 23 is information for
speci fying the mnmanagenent information 21A to 21D mninally required
to construct the newest managenent i %or mati on, and information for
specifying the 10 definition informatfon 22. Then, as shown in FIG
3, only th@agsgement mianyatient21idnfior the idefect 2dahageneahdi infornedtion 21A)
recorded or wjtten once into the managenent area 14A of the
recor di ng FEEH Bomewiorn of the iradedingfopasatuon Bg.this) theemanagement
managenment, area 14A, the managenent ‘i nformati on 21A i s continuously
15 recor dedfomsation2ifis Wd@ﬁagy recorded index information 23.
Incidentally, at this time, the managenent information 21B, 21C and
21D and t he def ifiten arserienfobrthetiesordigg oftthehreaoml dhta éd compldied, the
menory of the recording apparatus, are not additionally recorded
onto t e riadex difoymabign s, ¥ohichtis aetatied fodtweing thet hpdatedandhagement
medi um 10 is | oaded again to the 20 recording apparatus by the user
in order tisfgarstimm2lde sseednih rdeomdémgrofof the mecnling dapgaretid) is
respect to the recording nmedium 10, the recording apparatus perforns
pr epar at i @¥ngrafedssiliy. indext hefopmepmmatdsons pnfscemsiong for tshecifidngsthe
managenment information recorded in the management area 14A of the
recor di ng edigemat jrfomeafion A1A he 31Tk seintimbilyrerequine dneovesist2&et the
managenent information recorded on the recording nedium 10 is
const r uct @¢west omaragenient ninfoomatiohor and i amfoRRativhe fomnageifpirtg the
informati on 21B, 21C 15 March 2007 19 and 21D and the | ast
nmanagéfendefipitiominfprmatiam22whi ch are recorded in the managenment
area 14A, as shown in FIG 3. Incidentally, in FIG 3, the |[ast
managenent i nf odfani ahslowy in FEG. Shenlyshagamiened nrsfremeatend infihation
| ocated at the end in the nmanagenent area 14A, is the nmanagenent

21A 1s additionally recorded or written once into the management area 14A of

the recording medium 10, with the index information 23. In the
management area 14A, the management ihformation 21A is continuously
15  recorded next to the already recorded index information 23. Iﬁcidentally, at
this time, the management informatioh 21B, 21C and 21D and the definition
information 22, which are stored in the meniory of the recording apparatus,

are not additionally recorded onto the recording medium 10.
At a lafer date, if the recording medium 10 is loaded again to the
20 recording apparatus by the user in order to perform the second recording of
the record data with reépect to thé recording medium 10, the recording
apparatus performs preparation processing. In the preparation processing,
the newest management information recordéd in the management aiea 14A
‘of the recording medium 10 is read. At the present time, the newest
25 management information recorded on the recording medium 10 is constructed

from the definition information 22, the management information 21B, 21C



5 information 21A | ocated on the right side of FIG 3. In order to :
read the newest nmanagenment information, firstly, the index 15 March 2007
information 23 recorded follow ng the |ast managenent infornation )

21A is referred to. On the basis of the index information 23, the

definition information 22 and each of t he managenent information

21A, 21B, 21C and 10 21D which constltate t he newest managenent

i nf or mat i oand2éDspedithe dast mhanpément hefodefationt 2104 whichr amt feaznr22A mnd

each of the nmanagenent information 21A, 21B, 21C and 21D poi nted by

arrows in theGnaBagemenkarka 14Aexs shhvenriaidst. 3madagdertillyl if GIGRB] tire

is constructed fromthe definition information 22 and the nmanagenent

i nf or mat i das2 ifgn#kkRert]Bfanma2dd ABA Whe.cthea heanethengnthfotnosgsh 210

the nenory of the recording apparatus. By this, the preparation

oper at i on losatednpt ehedend noi dbat aldnpgetdeati mebax 14Af osmelid anaR@gdrayntbe
constructed not to have information indicating the nmanagenent

i nf or mat i anfdraidtonwe?l Ayocatel omdexrighobidersftRIGN 323. Nanely, in the

case of  FIG 3, it may be constructed not to 20 have information

i ndicating the [Asérdernagerm@nthd MedrdsbtmanagebfentEneBrmatioh, firstly, the
construction is sufficient if the nmanagenment information followed by

the indexnided dnforinacion?33 (recq@dedl ellbasig The AgeBRINaEBRhIHAhf@M aZibA
in FIG 3) is judged to be the managenent .informati on constituting

t he newest2lAmsnadenedttoi nOarthetbaiis ol & inddx info@md o @ge slsa dyfihidton
the index 25 infornmation 23 in this case to have information

i'ndi cat i ngnformatimma2® amdteach i ohamh d0agenesit ih€siniaticoASAT 0TB, RDE and
newest managenent information (e.g. 15 March 2007 20 the managenent

i nf or mat i iR iBicR1onatitut21 e aivest rmbaag@nage iebimatiohosratspedified.
ot her than the managenent information followed by the index
i nf or mat i d¥ar@8ly, Tthen deifinitdon i Dfbrmativan 22ndindateatly thathet heaseaoneht
recordi ng of the
information 21A, 21B, 21C and 21D pointed by arrows in FIG. 3 are read.
Then, the newest management information is constructed from the definition
information 22 and the management-information 21A, 21B, 21C and 21D
15 which are read, and stored into the memory of the recording apparatus. By
this, the preparation operation is completed.

Incidentally, the index information 23 may be constfucted nbt to have
information indicating the management information followed by the index
information 23. Namely, in the case of FIG. 3, it may be constructed not to

20  have information indicating the last management 1nformat1on 21A. Even
such construction is sufficient if the management information followed by the |
index information 23 (e.g. the last management information 21A1n FIG. 3) is
judged to be the management information constituting the newest
management information. Then, it is only necessary for the index

25  information 23 in this case to have information indicating the management

mnformation required to construct the newest management information (e.g.



5 record data is perforned with respect to the recording medium10 is
inputted by the user, the second recording of the record data is  15March 2007
started with respect to the recording nedium 10. For exanple, if

fingerprints or the like are left on the recording surface of the

recordi ng nmedi um 10 between the first recording and the second
recording, the left fingerprints Ii keI239 causes the inconplete 10
recor di ng ohe tthenageowrd Odbemathsn 21Bs21E aafd 2DB) werti sfyileg maragehent

i nconplete recording of the record data is recogni zed, the record
data is retmotedtibntodhéhehas phe enansgemds minesalitn faldowed bhehedndenf
the first recording, the managenent information 21A (i.e. the defect
managenent infofoatani28n 21A) is updated. 15 Then, the index
information 23 which is recorded foll ow ng the updated nanagenent

i nformati on 21A Fherad dam itdteuewormiydiodtihdehaeahe dedgnd appadaigisf itEe
generated. Then, as shown in FIG 4, only the updated managenent

i nf or mei i orec@td\datn Bddirforenal withrieepsded the r¥doriirRNmeaNen 106 inplited
managenent area 14A of the recording nedium 10, with the index 20

i nf or mat i oby 2Be ubdy; o sconlfrethielitig el Rgord dbheis @aeted Wwidhaesect to
performed many tinmes wth respect to the recording nmedium 10 and the
record datthd secosling dedliint 0. tFer epatislepifdmRnpriats 6F tiaNhkdgfe ol O
defects newly formed on the recording nmedium 10, the nanagenent

i nf or mat i othe2fefoidinglarfavpdatiadrecalding médint 16 LRowees Okl fiRg. recording
Moreover, if the recording of the record data is perfornmed many

- tinmes wthandshestednl tdrerdiagpthls heft fedieusRiatk HRelyt Huset ahe iatomplete
‘distribution of 15 March 2007 21 the record data is changed on the

recor diing reedrding b thé hecordrndganels a et sBtheRedBBni sifahs Antndpletsd,
along with the recording. As a result, as shown in FIG 5, several

managenentrecofdingraf tlere2d A daeviretogmaalehe pécort ifa®s i@ tdcordctilihtanbe
several index information 23 are additionally recorded
spare area. ‘
As a result, as in the case of the first recording, the management
information 21A (i.e. the defect management information 21A) is updated.
15  Then, the index information 23 which is recorded following the updated
management information 21A stored in the memory of the recording
apparatus is generated. Then, as shown in FIG. 4, only the updated
management information 21A is additionally recorded or written once into
the inanagement area 14A of the recording medium 10, with the index
20 information 23. |
Moreover, if the recording of the record 'data,is performed many times
with respect to the recording medium 10 and the reéord data is recorded into
~the spare area one after another due to defects newly formed on the recording
medium 10, the management information ZiA 1s also updated, along with the

25 recording. Moreover, if the recording of the record data is performed many

times with respect to the recording medium 10 and the state of distribution of



5 in the managenent area 14A. O course, at this time, if the other
managenment information 21C and 21D are updated, the several of the 15March2007
. other managenent information 21C and 21D are al so each recorded. In
FIG 5, the index information 23 recorded foll owi ng the |ast
managenent information 21B is information for specifying the other
10 managenent information 21A to 21D ninimally required to construct
t he newest theaneapedetataiinfaramgedam dhe rh@rgimeseredivini), athe inahagemehbn
for specifying the definition information 22. Specifically, it is
i nf or mat i omfewnatiep&diB is algo tupelatied, i albng ovith thereedrilorg. 2 Asaadeshi, as
managenent information 21C 21D, 21A and 21B, which are pointed by
t he arrowsshawFLGFI6, 5Nesverdlsmanagehbet ndaondiiog 208, tdverslenondgeatat
is perforned with respect to the recording nmedium 10, the index
i nf or mat i omi@3natew2dBdardskvaiahgnddxeirfashatiom 28geeertdi iiobdiyreddopded
21B is referred to in the preparation processing. Then, the
def i ni tA onini rther metagam2t aackat HeAran@decmnte, nft othint tiawe, 2ifCihe tber
21A and 21B, which are pointed by the arrows in FIG 5, are read. By
20 usi ng tiesegemhpt ndfoembtionridgeand 2 1Dniay apdated, il sepsdlrafahecdhthés
described above, according to the dividing and recordi ng function
f or the nemagegemeni nffarmation16farid2l Driré elwoneehtrgaadeécor di ng
medi um 10, since only the updated nanagenment information is
addi tional ly redor #8@. ift the angexonafoemadtton 28nagendsd felleangl4he 1248
and 14C, it is possible to reduce 25 the size of the managenent areas
14A, 14B andndgeneiTheamdédranagtion t 218 ipanfirbhatido foncseasfirnidetlni aghef
the data area 11. Thus, it is possible to 15 March 2007 22 increase
t he rddor dhagagapent infofrnntivhe2l& dor2iiIdlahmintuillyerdguiredasd Bansthact the
reliability of the recording and reading of the record data by the
def ect maregEshenanagement befopmationnain gherpopssntntinrgend nihfaimdthen for
record data by using the other managenent information.

specifying the definition information 22. Specifically, it is information for

specifying the definition information 22 and the management information
21C, 21D, 21A and 21B, which are pointed by the arrows in FIG. 5. Next
15 time the recording of the record data is performed with respect to the
recording medium 10, the index information 23 recorded following the last
management information 21B is referred to in the preparation processing.
Then, the definition information 22 and the management information 21C,
21D, 21A and 21B, Which are pointed by the arrows in FIG. 5, are read. By

20 using these, the'newest management information is constructed. |
As described above, according to the dividing and recording function
for the management information of the write-once-type recordingmlediumrlo,
since only the updated management information is additionally recorded intb
any one of the management areas 14A, 14B and 14C, it is possible to reduce
25 the size of the management areas 14A, 14B and 14C. Therefore, it is

possibl‘e/to increase the size of the data area 11. Thus, it is possible to



5 Moreover, by recording the index information 23 foll ow ng the |ast
managenent information, it is possible to quickly specify the index 15March2007
information 23 by a RF search or the |ike, for exanple. Nanely, the
recordi ng position of the index information 23 in each nanagenent
area can be easily detected by recogg&zing a boundary between a
portion where the éO inggf i nformati 3 is recorded. and a o
subsequent BHPa0 FAR drepeiting apaqity for j ther preordh iatai while niagcrensing the
recorded fol] qw. he | ast nagenent i nforpation can be specifi ed,
it is possffBIF%%gg&Ei@%l fﬁcgﬁgggf@/n depdure phdhe igserdenatn bvntle mefecsn
21A to 21D nininall¥ required o construct the newest nmanagenent

i nfor mat i o HRGETREY 9k whilgperkgnppg pgopsr maaageent ebthentasprddptmby

23. Therefore, |t iﬁ possible to easily and quickly read the newest
managenent WREH AR ghmanagemenpmfeepaoruncti on for the managenent
information will_be explained. The setup function for the managenent

informaion i s aAPIRRVEroby resordmsihe apdey informabienn?h dgjtoveing the last
information 21A, 21B, 21C and 21D 20 mninmally required to construct
t he newest MARAZEBRBAt INfATBRARARI dh HnhdasEble did ifmlgk]@n spedifr netd andez
(nmoreover, . the index information 23), into the setup area of a new
managenent HPEBAtioR 3B thye anditageneit onrdwe liked fonrexapmle.r eNamelyg the
t he managenent inforpation 21A to 21D is changed to the new
managenent F&PEENE pogition effderndex mishmationsihineedch whainagement 28ea can
managenment. information is recorded into the managenment areas 14A, 14B
and 14C, i Rubr datretedioy recognisiep Hoymdarphetween heportivageiere the
March 2007. 23 jnformation.,  If the recording of the record data is
per f or fed WdRY Iformmatypn 23 desisserdedoandear dhert vedpeorded powdion.
each of thf man, % ment. information_ 21A to 21D is recorded one after
another in lgerf,hlg r}gdgﬁéﬁ orgyadipn 43 regoyded following the last management

information can be specified, it is possible to quickly specify each of the
management information 21A to 21D minimally required to construct the
newest management infbrmation and the like, on the basis of the index

15  information 23. Therefore, it is possible tob‘easﬂy and Quickly read the
newest management information.

Next, the setup function for the management information will be
explained. The setup function for the management information is a function
of recording »all of the management information 21A, 21B, 21C and 21D

20 minimally required to construct the newest management information and the
definition information 22 (moreover, the index information 23), into the setup
area of é new management area, when the management area used for the
recording of the management information 21A to 21D is changed to the new
management area. FIG. ’6 and FIG. 7 show a state in which the

256 management information is recorded into the management areas 14A, 14B

and 14C, in accordance with the setup function for the management



5 managenent area 14A is filled up in the end. In the enbodinment, if
the nmanagenent area 14A is filled up, the managenent area used for 15March2007
the recording of the managenent information is changed fromthe
managenent area 14A to the managenent area 14B. At this tine, as
shown in FIG 6, all the rmanagenent information 21A, 21B, 21C and
21D minimally required to 10 const ruct3t he newest nmanagenent

i nf or mat i ofighdatipe. definition information 22 (noreover, the index
information 23) are recorded into a setup area 24B of the managenent
area 14B. Al oflftihe reenedjogestt thenfreomdtdan Blperf@dhihd 24 aite Whth
mnimally required to construct the newest managenent information
and the defdspicti torthenbcording vred22mcdnaid esgeof theadahysdhent indepmdSon
information 23 recorded follow ng the | ast managenent information in
the nanagéhdhe 2aPea rédoxded fonaldfteafartotkenmianagheremnadgefmeniairéon42] Ahe
21B, 21C and 21D mninmally required to construct the newest
managenfent mappgenent iaoen ddd tshalldéfumidt ithe dmf odmeghieosmBadidiertthef khke
are already stored in the nmenory of the recording apparatus, they
are recor dednagemnehhersat ipA aisefill2d 24 Btld rhhraganageaes wedafokdbae
If all of the management information 21A, 21B, 21C and 21D minimally

" required trecowhsg ofiche nirenapenestt imforageimnis chafged fesiotheafdnhfe@ment
definition information 22 are not stored in the nmenory of the '
recor di ng ayepddét tosthetrhessgdmé i smmti IB.ar &t tldadinky, dshdowecior BI®os, all
apparatus on the basis of the index information 23, and recorded into
the 25 sdhepnanagen2éi oifotrhation2dgde 28R 2daCeand 28D mininhelys 8éfiired to
manner, if the nmanagenent area 14B is filled up, all of 15 March 2007
24 t helOmarragetreat thenfeyest o ama geiientAhByrn2it G ramad 24 e mitioal ihformation
required to ~construct the newest nmanagenent infornmation at this tinme
and the de (mareover, thef drdeatinfrn2Ridmds)ereatcorded ihtdeXetupf DrcaEldR of
23) are recorded into a setup area 24C of the next managenent area
14C, as shbarmamagan@nt7area 14B. All of the management information 21A, 21B,
21C and 21D minimally required to construct the newest management
information and the definition information 22 can be specified by the index
15  information 23 recorded following the last management information in the
management area 14A. If all of the manageinent information 21A, 21B, 21C
and 21D minimally required to construct the newest management
information and the definition information 22 or the like are already stored in
the memory of the recording apparatus, they are recorded into the setup area
20 24B of t_hé management area 14B. Ifall of the management information 21A,
21B, 21C and 21D minimally required to construct the newest management
| information and the definition information 22 are not stored in the memory of
the recording apparatus, these information are read by the recording
apparatus on the basis of the index information 23, and recorded into the

25  setup area 24B of the management area 14B.

In the same manner, if the management area 14B is filled up, all of



5 As descri bed above, according to the setup function for the
managenent information of the wite-once-type recordi ng nedi um 10, 15 March 2007
~since all of the managenent information 21A, 21B, 21C and 21D
mninmally required to construct the newest nanagenent information
and the definition information 22 (nmyreover, the index information
23) are recorded in one 10 nanagenent 24rea, it is possible to quickly
read the nébestanmeagemenformationr 2bAj 218, NeGranyg, 21D mininally regaiesdasy
to search one managenent area, in order to obtain the managenment
i nf or mat i oportAct2hBne@ b6t arzchazdMent ey tidn tad thensimeuntd thihalofielissh
managenment information and the like, and it is unnecessary to search
a plural it nfofmdebe R (muragenetite mdeasnfolnhaTibards) are redotrdédinio asdebhe
to reduce the seek tine of the pickup, which allows the quick

readi ng. | areah24(ef the arsdanhsagahepr meadeld, as showa mrFI@-Tnce-type
recording nediumin a conparison exanple showmn in FIG 8, it is
necessafy to seahghdescrivledr albovy, adccomiinget®@nthar«aapi funstier foe tkad
t he managenent information 20 21A, 21B, 21C and 21D required to ‘
construct thaagemeat imbrageiwRNG! thenk fiterahdcttypebecsRITBE Yn&diaakil 0gsinté
IS necessary to search both the nmanagenent area di sposed on the

i nner ci r callf aff € imhnsgadrerndnfdimativan2YATE2NB apee dhdp2sPdninih iRy
outer circunferential side, which increases the seek time of the

pi ckup. Homeewéred toycoadiaptt tige hbwest muahidRe ASinferh Ao 3nd the definition
wite-once-type recording nediumin the enbodi nent, since the seek

time of tidormatior 22afmbeeovedutiadinddx ifopassioh! 23t ars aky@deden one
problem and there is a 15 March 2007 25 great advantage that it is
possi blle tmagagekbyt meedl ithis pessible twagageiertad ithtOfidMédtomansgément
result. Incidentally, if the nunber of management areas di sposed on
the witenforematiope Naemetyliings onlyi netedfryorscandie bak MmAnagerdént area,
integer of 2 or , .
in order to obtain the management information 21A, 21B, 21C and 21D
required to construct the newest management information and the like, and
it 1is unnecessary to search a plurality of defect management areas.
15 Therefore, it is possible to reduce the seek time of the pickup, which allows
the quick reading.
If the setup area is not provided as in a write-once-type recording
medium in a comparison example shown in FIG. 8, it is necessary to search a
plurality of management areas in order to read the management information
20 21A, 21B, 21C and 21D reduired to construct the newest management
information. Extremely speaking, it is necessary to search both the
management area disposed on the inner circumferential side and the
management area disposed on the outer circumferential side, which increases
the seek time of the pickup. However, by adopting the structure as in the

25 write-once-type recording medium in the embodimént, since the seek time of

the pickup can be reduced, it is possible to solve the problem, and there is a



5 nore), at least n-1 setup areas are preferably provided. For :
exanple, in the case of the wite-once-type recordi ng medi um 10 show March 2007
in FIG 1, the above-nentioned various benefits can be received if
at least two setup areas are provided for the nmanagenent areas 14B
and 14C, for exanple. (Various Aspects of Enbodi nent of
Wite-once-type Recording Medjium 10 ar | ous aspects of the
enbodi nent 8&¢at ﬁ@vwmg%iig%él wypRsside 69 diviekly read Ghe afeviase mparagement
invention will be explained. In the wite-once-type recording nmedium
of the pred¥RTMARPEMS ¥eSWhere is no lintation on the arrangenent
- of the managenent areas. However, if the arrangenent of the
managenment ar easlndderiallysif the owenbert of smansgemsné ansaprdispared on the
compatibility 15 between the wite-once-type recordi ng medi umand a
general reWtiteanice-typpaecarding aaddgumedd mn Bivheteiy n if anhimtegersofa2 or
control infornation recording area to record therein information for
cont r ol i ngorpk atdeastdl hgetunlaresadiagreferably waviledr eFor exampdash thae
of the plurality of managenent areas. may be di sposed in the 20
control in¢afemat ithe mederdicedyre eacoriiies coediugt Ithfsbowat iionFHecdr dhag
area 1is, for exanple, a lead-in area or a |ead-out area. In a
general re@poveamieationsd vesious diengfitrecinbe retreval ifsatpeast thed setwp areas
control information recording area, and the managenent area is
di sposed i @re providgtkfostthe mansggentemtraanag d4B nndarddl fosexampleded in the
~control information 25 recording area of the wite-once-type '
recordi ng me¥atous Asppets b Eanhadameat of atifezenca-typeenosting Medismibout
t he arrangenent of the nmanagenent area 15 March 2007 26 between the
write-bhce-type Yauondpsrechedf the ambadimegbnéthe wiritmwontabipe- tegpaling
recording nmedium Therefore, it is possible to provide the
conpat i bi | mediatefcide piesent invensionewily be axptained.nglnrtlié wnitenchoettgpe
general rewitable-type recordi ng medi um

recording medium of the present invention, there is no limitation on the

arrangement of the m‘anagement areas. Howgver, if the arrangement of the
management areas is set as follows, it is possible to provide compatibility

15  between the write-once-type ‘recording medium and a general rewritable-type
recording medium.

Firstly, if there is a control information recording area to record
therein information fér controlling the recdrding and reading into a data area,
at least one of the plurality of management areas may be disposéd in the

20  control information recording area. The control information recording"areal
1s, for example, a lead-in afea or a lead-out area.

In a general rewritable-type recording medium, there is provided the
control information recording area, and the management area is disposed in
it. Therefore, if the management area 1s provided in the control information

25 recording area of the write-once-type recording medium, it is possible to

realize a common structure about the arrangement of the management area



5 1n the case of the wite-once-type recording nedium every tine
the. managenent information is updated, it is necessary to 15 March 2007
additionally record the updated managenent information into the
managenent area, and it is inpossible to overwite it as in the
rewitabl e-type recording medium As a result, the nmanagenent area
of the wite-once-type recording nmediZ®m 10 becones |arger in size
than that kstwens ridwr i valteconcppipe ecrecdicins nededimm  Thet eftbe e, genfrall |
of the managenent -areas are di sposed in the control information
recor di ng rgfastable-tipe vacprdngnuediuppe Thewfaieny sephssileito provide the
necessary to expand the control information recording area. Expandi ng
the cont reempaithalitsabétareendde rvoii tegorrecty prakesrdintg thiefliumuAnd e general
i npossible to provide 15 the conpatibility between the
wr i t e- onceewypeblecypedieneydimglinerthamd t he general rewitabl e-type
recording medium Thus, it is preferable to provide a plurality of
managefent ar eadn thadade 9pvbe waite-@rcettywpe abcdridary mdduheveryotiteathe
i nformation recording area. Mdreover, at |east one of the plurality
of managememiagemeerst imfyr et i012 6 whdnped at idedossenytthadditidnadly record the
information recording area and the data area. As described above, if
al | of thepdanedenensganests iafoemditmposeid the tthenagemhera aired, oanditit o
recording area, it is necessary to expand the control information
r ecor di ng impeasiblenfoctvermirits it ts th the cewtitalleitppe ssdobdi@gt megivavi dés a
the conpatibility between the wite-once-type recordi ng nmedi um and -
the 25 gemeswdt, thow ntaabkembypeancacof dibeg wredarme-tpe t eeoediher niediny
it is not preferable to dispose the defect managenent area in the
dat a dPeabeTimes ilarges ibsich tRAO ZThap Bf hhe aneswritiablet-typensrearking nhedium.
information, which is a different type of information fromthe
record daflher¢forer dedlli of d#hpl avmagheratt heaseany disiatsadi m the tmtrol
recorded, the managenent for the information becones conplicated.
Thus, if tnerwabiegerasardiagemrehsonditbporseate-betanme tdeerdingtmedium, it is
i nformation : '

necessary to expand the control information recording area. Expanding the

control information recording area makes it difﬁculﬁ or impossible to prox}ide
15  the compatibility between the write-once-type recording medium and the
general rewritable'type recording medium. Thus, it is preferable to p’rovide
a plurality of mandgement areas, and dispose one or two of them into the
controi information recording érea.

Moreover, at least one of the plurality of management areas may be

20  disposed between the control information recording area and the data area.
~ As described above, if all of the management areas are disposed in the
contrql infdrmation recording area, it is necessary to expand the control
information recording area, which makes it difﬁcuit or impossible to provide
‘the compgtibility between the write-once-type recording medium and the
25 general rewritable-type reéording mediﬁm. On the other hand, it is not

preferable to dispose the defect maﬁagement area in the data area. This is-



5 recording area and the data area, it is possible to dissolve the

i nconveni ence. For exanple, it is desirable to provide a pluralityl5March2007
of managenent areas, dispose one or two of theminto the control
information recording area, and the record the rest of the :
managenent area between the control information recording area and
the data agea. 10 Egbodi ment of Recdrding Apparatus) An enbodi ment
of the recBfEAYSE Hpphe amadagemert mieesiion,nyareh ois anidiffetsat type of
-expl ai ned. . Ffl G 9 sQ&)ws t he enbodi nent of -the recording apparatus of
the presenttPHyatendipm the secordidaty, ap prired us aplacehohere theEp@rdalats is
recordi ng ap%ar atus, for recording record data onto' a wite-once-type
15 recor di HYyPAe@rensedn thiireanageanerdclor dtheaindorraatiore beewroesi edmphicgted.
once and ich is provided with: (i) a data area to record therein
the recor dl84sad thagnappggmentopraaals digpesedrhetagpemetite eomdad indomeztoomn
therein both a plurality of managenment information for managing the
record Yattecarbing maex aniitherdeda iaen.fibes persildatth ngssohe thevies¢nvenience.

- managenent _i nfoermati on out of the 20 plurality of managenent :
i nformat i oROr EZAMPkaniS| i, desieable dorptionideapppluaality 060nasagenpesf erass|
apparatus for recording the record data onto the above-descri bed

wri t e- oncedigpefe ere ey vagfibeinuinta Ghe AontiobwmformakoG. re@ordihg area, and
recordi ng apparatus 50 is provided with: a first recording device
51; . an up@aterers thevrase obshe mansigenieint grea betwedistheacorfolsiadommition
recordi ng device 54; and a third recording device 55. The first
recor di ng '¢6%idies 81ed and thiedateearear recording the record data 15

~ March 2007 28 into the data area. If the recordi ng mediumis an

opti call di séEmbrdimenisef Reasedingisnpadetide 51 can be real i zed by an
optical pickup, a controller for controlling the optical pickup and
the like. |ncidé¥t ambpdimemt ebths tecordingr awaretsy ofitheupreseht tieerftiorst

recordi ng device can be sel ected dependi ng on ‘
will be explained. FIG. 9 shows the embodiment of the recording apparatus

of the present invention. A recording apparatus 50 shown in FIG. 9 is a
recording apparatus for recording record data onfo" a write-once-type
15 recording medium on which the record data can be recorded only once and
Which is provided with: (i) é data area to record therein the record data; and
(i) a plurality of management areas to record therein both a plurality of
nianagement information for nianaging the record data and - index
infdrmation for indicating the newest management information out of the
20  plurality of management information. | For exainple, the recording apparatus
50 is a preferable apparatus for recording the record data onto the
: aboyé-described write-once-type recording medium 10.

As shown in FIG. 9, the recording apparatué 50 is provided With; a
ﬁfstrecording device 51; an updating de&ice 52; a detecting device 53; a

25 second recording device 54; and a third recording deﬁce b5.

The first recording device 51 is a device for recording the record data



5 a recording nethod (light, magnetism magneto optics, phase change, '

- . polarization direction of a dielectric substance, near-field |ight a8 March2007

the like) adopted by the recording nedium as occasion demands. For
exanple, it naybe a nmagnetic head or a probe. The updating device 52
is a device for updating at |east one of the 10 plurality of
managenent i nformation. For exanple, #& is a device for updating the
def ect managerbatddtafareant [Hhhe bypcording digrthuimfiomrmavpioenl(dsg. the first
address information) indicating the position of the detected defect
and a podiecoushing levive Shane be eaaliter byt foe apécal gidatpg & codteoller for
recorded at the position of the defect is recorded onto the defect
list. The contellimgnidgeopticall Pickiprand ithe (keg. Bpadentbily,mélpe specific
i nformation, sequential recording managenent information, etc.) can
be al so updadeare strukbirsaféhedmserecofhiagdievietdangoedsléced H8pérsdiag on
device for detecting whether or not there is a space area necessary
to recérd a heecorieg nrdtbodailiight, amth atetisens tmagsetofoptiche phasaghamst,
i nformati on which are updated by the updating device, into 20 one of
t he pl ur alpolarizftionadagenentof ar dededtspenibstaadel yeaofieldriighgomshe hkea
which is in use to record the managenent information at the present
time). Thedoptabhy thecmcdidigs deednen 54s iocscasicie\deaearfdst Foe axdimdet ite
- managenent information which is updated by the updating device 52,
into onenody bt mphgmetid headodr arpnalgenent areas. In particular, it is
a device for 25 recording at |east one managenent information which
i s updated, int@dhenpdmimzgderantd 52r maa deficehfer datdatiriengt theet oae 5T the
detects that there is a space 15 March 2007 29 area. The third
r ecor df ng pdiexality &5 managedwritc mnfbromationor diorg ekinapbewisis ardeaige mbont
information and the index information indicating the newest
managenentupdafiogrthe idefect spacadameant infomaatiomfbyt hecordimggafentation (e.g.
i nformation : ’

address information) indicating the position of the detected defect and a

position in the spare area where the record data to be recorded at the position
of the defect is recorded onto the defect list. The otherv management
15 information (e.g. space bitmap information, sequential recording
management information, etc.) can be also updated in the same manner.
;’VI‘he detecting devicé 53 1s é device for detectihg whether or not there
18 ’a space area necessary to record the index information and at least one of
the management ihformation which» are updated by the updating deVAi‘ce,\ into
20  one of the plurality of management areas (specifically, one management area
which is in use to record the management informatio.n at the present time).
The second recording device 54 is a device for recording the
- management information which is updated by the updating device 52, into
one of the plurality of management areas. In particular, it is a device for
25 recording at least one management information which is updated, into one -

management area, if the detecting device 53 detects that there is a space



5 mnimally required to construct the newest nanagenent information
out of theplurality of nmanagenent information), into another 15 March 2007
managenent area out of the plurality of managenent areas. In :
particular, it is a device for recording the index information and
t he newest managenent information including at |east one nmanagenent
i nformation which are updated, into 189 anot her managenent area
different farean t he one nmanagenent area (specifically, another
managenent area which is used next to the one managenent area), if
the detecting deVheaht® depeding déwte thersea i devinet foansecoshing eharmawest
Incidentally, it is possible to individually provide a plurality of
sets of 1Bdrsmgdwend, infiricdticconsatli thet mdeeinfomsatidm ihdicatdng eho rmiwst
devices 51, 54, and 55, but usually, one set is enough. For exanple,
it is enougiaiageprenyiidfrordionofspeciflcaliy,cdach afnteananagement irdformation
three software for controlling the controller, correspondingly to
t he respecniinenaBy oegiingd devorssuctHareehewédtemant pemont hnbiraatioh cutef
recordi ng apparatus 50 will be 20 explained. In recording the record
data ont o thepluraligr dimanigemeentendsch ngon)naddb wiotidrem s Begsralémga e diutm
is |loaded into the recording apparatus 50 by the user. If the
managenent of wherpharality bf macagedecht arédre nanagetieunbr, & éA aodetite for
recordi ng nmedium the recording apparatus 50 reads this information.
At this tinmepording theathdeanademeation nfrot vhé irewasayneadwheht mf@fmation -
menory or the like. Mreover, if the recording nediumis not.
i nitializethclmbingf ar betst eche nenagenosdi ngfoapptioat whidhO ardidpdatéd emtor
formats the recording 15 March 2007 30 nedium and generates the
manageh®nt another matdrmgeatent hated i differdhie fromc ahdi Pgeappatiatenserf0 area
records the generatéed managenent information into the nmanagenent
area on t hepeefioaldy, ngnotbdi umanBgemeat &iwas vthiok, ist lneed gener &6 ethe one
managenent information may be held into a nenory or the like.
management area), if the detecting device 53 detects that there is not any

space area.

Incidentally, it is possible to individually provide a plurality of sets of
15 hardware, which cqnst'itute the:ﬁrst to third recording devices 51, 54, and 55,
but usually, one set is enough. For example, it is énough to provide one
optical pickup and one controller, and three software for controlling the

controller, correspondingly to the respective recording devices.
Hereinafter, the operation of the recording apparatus »50 will be
20 explained. In recording the record data onto the write-once-type recording
medium, the recording medium 1s loaded into the recording apparatus 50 by
the user. If the management information is recorded in the management
area on the recording medium, the- recordivng appa_ratus 50 reads this
-information. - At this time, the read management information may be Held n
25"  a memory or the like. MoreoVer, if the recording medium is not.initialized

nor formatted, the recording apparatus 50 initializes or formats the récording



5 Then, the first recording device 51 records the record data into
the data area on the recording medium The record data is verifiedl5March2007

~ upon the recording thereof. The updating device 52 updates at |east

one of the plurality of nmanagenment information, if necessary. For
exanple, if a defect is detected on the recording nmedium the
updating devi ce 52 generates the 10 i¥formation indicating the

posi ti on ofedhe,dehécgermnatet hhei nfaorageiicant infovdh otadn g Ehapotidel. orThen
" the spare area where the record data to be recorded at the position
of the defrcordisg npparated 50trecthiartbbysanedated nheag@nageiEFotmation into
information (specifically, the above-nentioned defect nmanagenent

i nf or mat i dhe2mhAhagdhtrt mata \val vhe irbcdriling esatiding Bfent Be thes einte, déiea
is 15 perfornmed nany tines with respect to the recordi ng medi um and
the st ate geheratbd tmarngenosntahfdrhertioecong hdaheld iistoch arRgesy@r theeike.
recordi ng nmedium the nmanagenent information (specifically, the :
above- Aent i onedThpac ehdifirsmpecordihgr d@tiéed 51 2bB)rdissthal &eortpdatL thtoateng
with the recording. The other managenent information is also

updat ed, amtacresioantliterEndding hedRGeSSThY, recd@ Hatad Reveafied wponcthe
Here, the recording of the record data is perfornmed many tinmes with

respect t aetdrdingethesbofg Madi widatidie deRitegereOpdatel o4tMdBNohd of the
recorded into one managenent area one after another, and eventually
the managémexiity af @eansehiddtadfdtmatidn, $Pneédsshfy. NFoeeKaMP1E, 0f GhdeTed
t he 25 managenent area used for recording the managenent information.

In order it defestigkontthe hetording aiediOns HhB A ddtinJTHOGEBE HRNde R Rfbs fHae
detecting device 15 March 2007 31 53 detects whether or not there is

a spade anefartativacondicatieg ethe tgeiticidesf thaf asfet i 00 ahd ahfok@asion
one nmanagenent information which are updated by the updating device
52, in onendiraidyeapobitioreia, thateard Aeed eberdiltgreabrd ifta todeofedodiRidaatby
the first recording device 51 is ended or in simlar cases. In
the position of the defect is recorded, to thereby update the management
information (specifically, the above-mentioned defect managémerit
information 21A).’_ Alternatively, if the recording of the record . data ’is
15 performed many times with respect to the recording medium and the state of
dis_tribution of the record data is changed on t};e recording medium, the
management information (specifically, the above-mentioned space bitmap
information 21B) is also updated, along With the recording. The other
managément information is also updated, as occasion demands, if necessary,
20  1in the same manner.

Here, the recording of the record data is performed many times with
respect to the recording medium, the management informqation 1s recorded
into one management area one after another, and eventually thé
management area ié filled wup. If so, it is necessary to change the

' 25 management area used for recording the management information. In order

to judge whether or not to change the management area, the detecting device



5 other words, it is detected whether or not the managenent

i nformation bl ock, including the newest managenent information andi5 March 2007
the index information indicating the newest managenent infornmation
(noreover, the above-nentioned definition information), is recorded
over two or nore nmanagenent areas by recording at |east one
managenment information, 10 If it is pudged that there is a space area
(i.e. the Rarigiesevhethar or metitbaroisoelepasce aoea tecoradddhovan thaondex
nore managenent areas) on the basis of the detection result by the
det ecti ng delormatign andnt leestorrr mecegeinayt infevinediobsvhish erdsipdatédhyt
one managenent i nformation which is updated by the updating device
52, into oHe HBAZgREEAVicaria in DBe anageroeiieardaanchen thei tecoslipgdgdhe
that there is not a space area (i.e. the managenent information

bl ock is resorddataobethe forsbreqmwdimgndavigebbm endedas )y sirhdat tased. In
recordi ng device 55 records the managenent information bl ock,

i ncl udi’hg athergtordhdt imdetgetedwhéthioonat tire miamiageient iefqriatidn tdock,
construct the newest nmanagenment information and the index information
20 i ndi cat inefudihe theweewestanegegement nhfrmatioon anidntle mdesxinfoenation
managenent -area (i.e. another managenent area). As described above,
accor di ng Mlitng edbedi mgwaspar aansgsMensi nodoimatipes ¢ metaowet, ed the -
‘sel ect only the updated managenent information and to record this
into the nibryganentionedalefintitios pdesnbtient, oisr adumdet hevanmbwat oof mdbe
information recorded in the managenent area. Because of this, it is
no | ongermasggemanyareasgyorecdelingat least eneanagegeandntanéanfabiont he
recordi ng 15 March 2007 32 nedium and as described above, it is
possi bl to i ncléaseist hulgedcthati tlgerec @pacispycd ares hé.er ehormadagement
Moreover, it is constructed to record all of the managenent

i nf or mat i onfennatiag blpck éynpt wgordedoves twoor mére menegémemnagasktot the

basis of the detection result by the detecting device 53, the second recording
device 54 records at least one maﬁagement'info‘rmation which 1s updated by
- the updating device 52, into one managemént, area.

15 On the other hand, if it is judged that there is not a space area (i.e. the
management information block is recorded over two or more ﬁanagement
areaé), the third recording device 55 records the management information
block, including all of .the management'informatioﬁ minimally required to
construct the newest management informatibn and the index information .

20 indicatipg the newest management information, into a next new
management, ar_ea'(i.e. another management area).

As described: above, according to the recording apparatus 50, since it

s construéted to select only thé updated' management information and to
record this into the management area, it is possibyle to reduce the amount of

- 25 information recorded in the management area. Because of this, it is no

longer necessary to provide the large management area for the recording



5 information, into the nmanagenent area which will be used next, in

changi ng the defect managenent area used for recording the defect 15March2007
managenent information. Thus, in one managenent area which is in

use, there are always recorded all of the managenent infornmation

mnimally required to construct the newest managenment information

In other words, it is possible 10 to3Zvoid the situation that the

newest managéitent ahdf @y @ebdriied aboesotdigdposeitsle tohicpbabcatid Ye®@kding
managenent areas. Therefore, by searching only the one in-use
managenentcapneny fort thesrep@gisddthe to read the managenent information
mnimally required to construct the newest managenent information

Thus, it is posdiddeevd) HuiigkbonsoRidded tdrerdaemesill "BNAGRMBALAnagkPent
i nformation. (Various Aspects of Enbodi ment of Recordi ng Apparat us)

Various aspéehstihn theniefidi@goiredfl té heodstant dkRg ABRasAtHEn entdif
present invention will be explained. FIG 10 shows various aspects of

the —esbodhfeentation, il thecahdhfen apdarfeat whichiwilhBe BEES 8BLt, 1A RRhERR-
20 As shown in a recording apparatus 60 in FIG 10, it may be ,

provi ded thet Befadt @birﬁig!@hﬂﬁltd@@ac @séd, fol verdldihid et Qefebe 1§ infdignt
el enents of the recording apparatus 50. The obtaining device 61l is a

devi ce foinfbhatidng THIE, ACYRS tmIBIRGESRNhrdn WHiIMRLLOR QY¥e SBREE farkng
all of the managenment information mnimally required to construct

the newestalwapagedritd 23 bNERS MRidBmN RS RANS nfihihiRy | RE8Ked to
information, fromanong the plurality of managenent i nfornmation

recorded iconsuyctahe refwdsh e agealdnt Ynf@)@m:héio_mir ¢h o203 w0, TREPESTFIRL
areas, reading the plurality of nmanagenent information which "are

speci fid edtangoflothy BithgtisMehl thedhbiv¥stOmHRBIHEAR Mok AaIoB @RRECH

are read. According to the obtaining device 61, as shown in FIG 10,

for exanpbeer the plurality of management areas. Therefore, by searching only the ‘
one in-use management area, it is possiblé to read the maﬁagement
information minimally required to construct the newest management
information. Thus, it‘ is possible to quickly obtain the newest management

15  information. | |

| (Various Aspects of Embodiment of Recording Apparatus)

' Various aspects of the embodiment of the recording apparatus of the
present invention will be explained. FIG. 10 shows various aspects of the
embodiment of the recording apparatus of the present invention.

20 As shown in a recording apparatus 60 in FIG. 10, itr may be provided
with an obtaining device 61, in addition to the constituent elements of the
recording apparatus 50. The obtaining device 61 is a defzice for obtaining the
newest management informationr by Specifying .all of the management
information ~minimally required to construct the newest management

25 information, on the basis of the index information, from among the plurality

of management information recorded in any one of the plurality of



5 even if there is management information not necessary to construct

the newest managenent information in the nmanagenent area because of5 March 2007
updati ng each managenent information nmany tines, it is possible to '
surely select the managenent information required to construct the

newest managenent information, and it is possible to construct the

newest 10 managenent i nformati on by &8nbi ni ng -t he sel ected nmanagenent

i nf or mat i omanageEreanddireey) treadinReiheosiuealiy MopanaaspnAhfermetbRsHiclef

t he reproduci ng apparatus of the present invention wll be -

expl ai ned. afd §pecifled hadgoidheniagtthdi grapiligf oft Mankdh et fiemathén which
apparatus of ‘the present invention. A reproducing apparatus 70 shown
in FIG 1lateremn. apparatus for reproducing record data recorded on a
write-once-type recordi ng nedium on which the record data can be

‘recorded only drcerdingtodliecdbthining avided1vhd Bhovih In FIda1 @ Bf 82arhfle,
record therein the record data; and (ii) a plurality of managenent

areas to recor if theeeid notdreted® Riftvmahiiby ft NBRIGEER HAkRLARERON
for managing the record data and index information for indicating

the newestnevesgen®igend@r ol @ationt iRf thdiemaphpéabht Vareh HBEAGLTEAL
i nformation. For exanple, the reproducing apparatus 70 is an

appar at us tpdatigpeach eidiggbhRnk 8605 fh ARG RS Rﬂs?&@sible to surely
above-described wite-once-type recordi ng medi um 10. 25 As shown in

FIG 11, tdedectephoducinagemppar aiftdindQoh S r@f@vdded WohSruc@tHRPLRRALNT
device 71; and a reproduci ng device 72. 15 March 2007 34 The

obt ai ni ng wexhgemdéilt | mf@meeydrce ahdr iSPRCIgokiBE Aol Bhstrher tHRNIGGABAL
information mninmally required to construct the newest nanagenent

i nf or n\t i ananfgeaneatongfothetiohur BY i t sordhiniBN aGBeeNieledtBl OF fRLL SO ment
(i.e. the above nentioned plurality of managenment infornmation v
information. - '
(Embodiment of Reproducing Apparatus)

An embodiment of the reproducing apparatus of the present invention

will be explained. FIG. 11 shows the embodiment of the\ reproducing

15 apparatus of the present invention. A reproducing apparatus 70’ shoWn in

FIG. 11 is an apparatus for repi‘oducing record data recorded on a

write-once-type recording medium on which the record data can be recorded

only once and which is provided with: () a data area to record therein the

record data; and (ii) a‘plurality‘o-f management areas to record therein both a

20  plurality of management information for managing the record data and indéx

information for indicating the newest management information out of the

plurality of management information.  For example, the reproducing

apparatus 70 is an apparafus for reproducing the record data recorded on the

- above-described write-once-type recordiﬁg medium 10.
25 As shdwn in FIG. 11, the reproducing apparatus 7 01is provided with:

an obtaining device 71; and a reproducing device 72.



5 21A to 21D) recorded in any one of the plurality of nmanagenent :
areas, on the Dbasis of the index information, reading the plurali tl§ March2007
of managenent inforrmation which are specified and conbining the .
plurality of management information which are read, to thereby
construct the newest managenent information. The obtaining device 71
is substantially the same as the 1034bove-described obtaining device
61 of the recordilng eppariagudetife Theis eprdeic For dpeéeERing? dlS ¢f the
device for reproducing the record data recorded in the data area, on

“the basi s mianhgemeaweiiformaEee meiihimaly ordfpiirein ©0RGhStHGELAhRY HehRst
- obtaining device 71. If the record data is 1image data, for exanple,

the reprodmenagedert cenfég@dnhtonr otoietambhd 8hélegh@glityl Soff Ohanagement
converting the inage data to an i mage signal which can be reproduced

on a di spinfysmation Kie.| fhiseabohs -rHesEehdieglaRbve of aeaRizdulttt @ fdreation
reproduci ng apparatus 70, it can read all of the nmanagenent

i nfor et | RLALORIB) kacor@siin £k bhe 6P pluehlity 6 mAR erPRRA8 BN the
information, fromanong the plurality of managenent 20 infornmation

recorded ibnsihieofmahagritRRt idfoe@abidn! hRalaeoT hen@laREGH MHANNanHSSmbRE
read managenent information, to thereby construct the newest

managenmentinforhestitat wdich Thespecified aRd coRboSEeHeNAuF A9 of Mahagahbhe
perform ng various data managenent, such as the defect nanagenent,

for exanihérnetidheyiielsiase Gealingo MEYRSY TRRBERIERE At MhhaBement
Therefore, it 25 is possible to inprove the reliability of the

- reproduct iinforafatidie rekerdhtaiiag ddvid denidlsiistahbialiomiedisaBi as the
descri bed above nmay be realized in an 15 March 2007 35 integral form

wi t h- har dwdioee-dascrélieeAlsthitfihy @edRRF 12 UBe rOEordBe HFpdradhd ged by
maki ng a conputer read a program (Enbodi ment of Recordi ng Met hod) An
enbodi ment of t Mherepesdlichgs te4ibeF2aE af dirity RS @BHrdduvRIY iRwabbld data
" recorded in the data area, on the basis of the newest management
information constructed by the obtaining device 71. If the fecord data is
image data, for example, the reproducing device 72 is provided with a decodei‘
16 for converting the image data to an im-age signal which can be reproduced on
a display, or the like. |
As /devscribed above, according t\orthe reproducing apparatus 70, it can
read all of the management information minimally required to constrﬁct the
newest mahagement information, from among the plurality of rrianagement
20  information recorded in the management area on the recording medium and -
use the read management information, to thereby construct the newest
management information. Then, it can reproduce the record data while
performing various dafa management, such as the defept management, for
example, on the basis of the newest management information. - Therefore, it

25 1s possible to improve the reliability of the reproduction of the record data.

Incidentally, the embodiment described above may ber realized in an



5 be expl ained. The -recording nmethod is a- nethod of recording ~
record data onto a write-once-type recording nmedi umon which the 15March2007
record data can be recorded only once and which is provided wth:
(i) a data area to record -therein the record data; and (ii) a
plurality of managenent areas to record therein both a plurality of
managenent information for managi ng 3he record 10 data and index

i nf or mat i omntegrali fodincwithngatdwerneaesh axehagenepparatng,commatiydre oaslized
the plurality of nmanagenent information. This recording nethod is
provi ded wby makingia simpweeoreidg ppopeess of recording the record
data into the data area; an updating process of updating at |east
one of the plEmbédimentbf RecageneMethod)or mation; a detecting process
15 of detecting whether or not there is a space area necessary to
record the at |Aasmlunémeatafjtrerdcordihgrmethiodrofwhe phesentipdaitish wih
one of the plurality of mnanagenment areas; a second recordi ng process
of recos di bg exhknintd. €Bis¢ remedimpnagkokis ai methsdhol eecostiighré®rd data
updated, into the one of the plurality of managenent areas, if there
i s a spaceomivea varitd-tcebiypiesreabrdingehediunopnr @bl tR20 rédrtihdata can be
~detecting process; and a third recording process of recording a
managenent rdcofdrdrahlyonnéd ankd which aneirbededneithl @ he dalairadkht 1 edcord
managenent areas, if there is not a space area on the basis of the
det ecti on theeeml thd recohe ddedesiid @) prplaediy HAoewandin@ehd abdeds to record
recording nmethod, since it is constructed to 25 additionally record
only the upgdatiadbothnapgkmeality ofimanagénent informatipassr blsagivg tledvewrd
the amount of information recorded in the nmanagenent area. 15 March
2007 Bb Biatausmdfindeiks informagiono foongedicagngsshe y nbwept omiat@gtient
| arge managenent area for the recording nmedium and as described
above, it ingomostserbbet oftheiplordiayef i agaondiinfpreapani.ty for the
record data. Moreover, according to this recording nethod, it is
constructed to This recording method is provided with: a first recording process of

recprding the record data into the data area; an updating process of updating
at least one of the plurality of management information; a detecting process
15 of defecting VWhether or not there is a Spabe area nec’essaryrto record the at -
least one management information which is updated, in one of the plurality of
management areas; a secondvret':ording process of recording the at Jeast one
management informationw which is updated, into the one of the plurality of
management aréas, if there is a space area on the basis of a detection result
20 in the detecting‘ process; and a third recording pfocess of recording a
management information block into another one of ~ the plurality of
management areas, if there is not a space area on the basis of the detection
result in the detecﬁng process. |
According to the iecording method, since it 1is conrstructed fo
25 additionally record only the updated management information, it is possible

to reduce the amount of information recorded in the management area.



5 record the managenent information block, including all of the
managenent information mninmally required to construct the newest 15March2007
managenent i nformation and the index information indicating the :
newest managenent information, into a nmanagenent area which will be
used next tine, if there is not any space area in the one nmanagenent
area. Thus, in regding the 10 managef&nt information next, it is
possi bl e t BeFaEkA Ogmlhl%flt {haonaRseResessaynfcopraide hherlmigranhyagement
requi red to construct the newest managenent information by searching
only the oH&aniosadensrrordingamesiam, jand; es plsseiibed aboveqifi tkpgssibleaim
t he newest. managepent information. (Enbodi nent of Reproduci ng Met hod)
15 An enbodrtaaie tRe reqeadingnepadicy ey thetmeoerdadatahe present invention
wi Il be explained. The reproducing nmethod is a nethod of reproducing
record data recHfeaveh agcoyding-tondus tpperdieg onefihod, neds enmsmustedcto
the record data can be recorded only once and which is provided
with: Oi) Bcest the meaagewent sefodmabiendilock, Hacluding dlldHithy mavagdmonta
plurality of management 20 areas to record therein both a plurality
of managerBirmatiosy matisrallyorreqminedgitmgearséruasc ohel dewestandanagiexent
information for indicating the newest managenent information out of
the pl ur altpfoymstionspnd dhe nndexfisformation indieatimg the umweyt meahagbnent
provided wi th: an obtaining process of specifying all of the
managementMfosmeieR; ina amanaaement etra whith wilt bessediobxt el fehasmisst
managenent information, fromanong the plurality of managenent

i nf or mat i &t ra®orBae Preany Brweoné mhvagiment arsa.of Thasame menting Sthe
March 2007 37 areas, on the basis of the index information, reading
t he pllr amasagsmenienitramsien nakbritras possible ohrdad sl efithe edamagtment
conmbining.the plurality of. managenent information which is read, to
t her eby coRSTIGEEN: gl gt regafredt td i emstruct bhe epewelic imanygeoreds

of reproducg ng the record data_recorded ;
information by searching only the one management area, and, it is possible to

quickly obtain the newest management information.
(Embodiment of Reproducing Method)

15 An embodiment of the reproducing method of the present invention
will be explained. The reproducing method is a method of réproducing
record data recorded‘ on a Write'once'typé recording medium on which the
record data can be recorded only once and which is provided with: (i) a data
area to record therein the record ‘data; and (i) a plurality of management.

20 areas to record therein both a plurality of management information fof
managing the record data and index information fdr indicating the newest
management information‘ out of the plurality of management information.

The reproducing method is provided Wifhi an obtaining process of
specifying all of the management information minimally required to construct |

25  the newest mahagement, iﬁformation, from among the plurality of

management ianrmation recorded in any one of the plurality of management



5 in the data area on the basis of the newest nmanagenent information
constructed in the obtaining process. According to this reproduci ng5March2007
nmethod, it is possible to read the nanagenent information required
to construct the newest managenent information, from anong the
plurality of managenment information recorded 10 in the managenent
area on the recording nedium and us&’the read nanagenent
i nf or mat i oayeasp drhéhebpasienst thetindbe ndvmshtioAnagedinat thd nflarisy of.
Then, it is possible to reproduce the record data while performng
vari ous datmnageagatrenfornmition whidhhs delcéidd raiagei®ning tHe phhalibast s
~of the newest nanagenent information. Therefore, it is possible to
15 i npr ovemamegemehntbnfdrinatoi wigch éprieddcith otheddbyt Bendtesar thdl alevest
(Exanmpl es) (First Exanple of Wite-once-type Recordi ng Medium The

first exanpéfectdistt ard ariepesdinigs byResd eCapdbdgei AR dhe R@kd daga réoesant
invention will be explained. In the first exanple, the 20

Wit e- dncent Yhe detaondéan@nrete ubahd dfhehdrrsesnt mAnapsnen: iisfapltad
to a one-layer wite-once-type optical disc. FIG 12 shows the record

st ruct ur e @hstracted insthersbeainipg pegesgal di sc 100. The upper left side
of FIG 12 is the inner circunferential side of the optical disc

100, and the | owerordight toSithlis reprblcin@UERELEA,T GUTH @ob8dibicako Siedd e
the optical disc 100. 25 As shown in FIG 12, the optical disc 100 is

provi ded wnbhagemesteinfiaimation” eeqiiodd 18 bandridt MeLhehRdt Bahsadnont
area 105; and managenent areas. 15 March 2007 38 107A, 107B and

107C. The infemediim feorsanég tise plurmlity af ﬁ?aﬁ:igﬁhﬁﬁ@riﬁfdrhﬁ{tﬁjmrécﬁﬁded
record data. A data zone 108 is fornmed fromthe user data area 101.
The | éad- iin #heandfdganent heeh ead-thdt rédordink) madind, NAEAJRSE el e&RT d
management information, to thereby construct the newest management
information. Then, it is possible to reproduce the record data while
performing various data management, such as the defect management, on
the basis of the newest management information. Therefore, it is possible to
15 improve the reliability of the reproducﬁdn of the record data.
(Ex.amp_les) | |
(First Example of Write-once-type Recording Medium)
The first example of the write-once-type recording medium of the
present 1invention will be explained. In the first example, the
20  write-oncetype recording medium of the present invention is applied to a
‘one-layer Write'once'type optical disc. FIG. 12 shows the record structure of
- a write-once-type optical disc 100. The upper left side of FIG. 12 is the inner
circumfei"ential;side of the optical disc 100, and the lov&rfer‘r‘i‘ght side is the
'outér circumferential side of the optical disé 100.
25 ~  Asshownin FI>G. 12, the optical disc iOO 18 provided with: a user data “

area 101; a lead-in area 104; a lead-out area 105; and management areas



5 control inforrmation therein. The lead-in area 104 is | ocated on the
i nnernmost circunferential side of the optical disc 100. The | ead- out5 March 2007
area 105 is located on the outernost circunferential side of the
optical disc 100. The managenent areas 107A, 107B and 1070 are
intended to record therein various managenent information described
| ater. There are three 10 managenent38areas on the optical disc 100.
The first AhAgEERANdrI®FC107A i's disposed in the |ead-in area 104.
The second managenent area 107B is di sposed between the |ead-in area
104 and the dat alkeneen dgta anen flAirid a mEiagarertd reced tEFEN the record
di sposed between the data zone 108 and the |ead-out area 105. 15
Set up ar eadateQ9A d1EoRNand81ie G raed fonefiar eskif duta tinea ihagenent
areas 107A, 107B and 107C, respectively. If the use of the nmanagenent
area 107A is stBa¢ tddtio areadOd dritethedleradentnired 10D ummintendeditd rabord
the managenent information mnimally required to construct the
newest 5 macragerie mformbtiomatherimat tThes lbaden ancbaseidi g Jovdtedmehi dhe
(moreover, the 20 index information) are recorded into the setup area
109A. | f timeuswsoéirttraferentiagade of tlar @atick)d dsd B00st dlieddad out aesd 805
t he managenent information, all of the managenment infornmation
m ni nmal | y sdoedteddnttbe onhstast teivchen faene sl sidewofafe optical disonoat i on at
this time and setting information (noreover, the index informtion)
are recorded i ntlhe hansgtmpnaneeaslDUB,, 1678 hadus)d (ofiret imte2ded to record
managenent area 1070 is started to record the managenent information,
all of thidheneimayrenews miarfagensemitanfornrdtial dyseriispd Tagelr. t Tleeesire utiree
the newest 15 March 2007 39 managenent information at this tinme and
settini i nhenagtment {reaseovide opticel disadeR. i Thefiret inahhgament acor HETA
into the setup area 109C. As described above, according to the
optical diisdisgpBedtinghedradenerea lddea TH 78 coad dhspaseteitcawee0THés
| ead-in are 104 and the data zone 108, and ,

- disposed between the lead-in area 104 and the data zone 108. The third .

management area 107C is disbosed between the data zone 108 and the
lead-out area 105. |
15 Setup areas 109A, 109B and 109C are prepared for the management
afeas 107A, 107B and 107C, respectiilély. If the use of the management area
107A is started to record the management information, all of the
management information minimally required to construct the newest
management information at this time and séttiﬁg information (moreover, the
20 index information) are recorded into the setup area 109A. If the use of the
management area 107B is starte& to record the management informaﬁon, all_.
of the management information minimally required to construct the newest
management i_nformation at this time and setting information (moreover, the
~ index information) are recorded into the setup area 109]3. If the use of the
25  management area ’107C 1s started té record the manégement information, all

of the management information minimally required to construct the newest



5 t he managenent area 1070 i.s di sposed between the data zone 108 and
the | ead-out area 105. By this, while providing the conpatibility 15March2007
between the optical disc 100 and the general rewitable-type : ,
recording medium it is possible to provide the nanagenent area
having a 'relatively large size. Thus, it is possible to increase
the nunber of tinmes that the managensdt 10 information can be

updat ed. dn%&gﬁgéntévgx%tmo%ﬁtm%@%avés%tmg Brenataen sneeanvat thet
i s possible o,rzggive %arious benefits explained in the exanple.
Mor eover, & RO axe secardediintoddeg sehitwarasel@%r.ee  nmanagement
areas 107A, 107B and 1Q7C, and they_are distributed and 15 di sposed
on the optical dit§des@tediporp;accoidingdo phe sptitadl digs Ko vhelmansgement
managenment areas having a relatively large size, without greatly
change t hearea] QB pydispessddesweer the teasbbuare Hit apt theadatadi zone 183, and
this, it is possible to increase the nunber of tines that the
managenent thesnegement capa 187 Clisddispase d2betRigentibemnte, zonhel Gfepng the
areas 109A, 109B and 109C are prepared for the nanagenent areas
107A, 107Bleadeputomea Ffs pdex ithisl ywhilkhpnovidinentheheompatabidity theeween the
managenent areas 107A, 107B and 107C is each started, all of the
managenent ORtadadr dige i KW andi thel ggnersduievendtabde -tynes recgrdinghmediwastit is
managenent information at this tinme, and the setting information are
25 recor deBossiile hereadeghar managesant 10¢8 having09Gelatdeyly cloirge syze.
Thus, it is possible to quickly read the newest nanagenent '

i nf or mat i ohhBhdttigepasatbie e ingrense ¢he 200mbertof itinfiesr thati e fmemmgeiment
optical disc 100. (Second Exanple of Wite-once-type Recording

Medi unj® Thafermeatien srarhs epditethe Ofrdouese rayentwithowtether abong medtionedf

the present invention will be_ explained. In the second exanple, the
arrangement, it i1s possible to receive various benefits explained in the

example.
/Moreover, the ménagement area 1s divided into the three
management areas 107A, 107B and 107C, and they are distributed and
15 disposed on the optical disc 100. By this, it is possible to provide the
management areas having a relatively large size, without greatly change‘ the
existing record structure about the optical disc. By this, it is possible to
increase the number of times that the management information can be -
updated. .
20 ~ Furthermore, the setup areas 109A, 109B and 109C are prepared for
‘the management areas 107A, 107B and 107C, respectively. Then, when the
use of the management areas 107A, 107B and 107C is each started, all of the
management information minimally required to construct the newest
management information at this time, and the setting information are
25  recorded into the setup areas 1094, 109B and 109C, respectively. Thus,\ it is

possible to quickIy read the newest management information and the setting



5 wite-once-type recordi ng nedium of the present invention is
applied to a two-layer wite-once-type optical disc. FIG 13 shows 15March 2007
the record structure of a wite-once-type optical disc 120. The |eft
side of. FIG 12 is the inner circunferential side of the optical
disc 120, and the right side is the outer circunferential side of
the optical disc 120. 10 As shown in4BIG 13, a first. |ayer. of the
opti cal disdori@gidrsfrpnothicdaticalidide: 108. user data area 121; a |ead-in
area 124; a | ead-out area 125; and nmnagenent areas 127A and 127B. A
data zone 128edondffxareplefafdritdrentespe Riedoadmzddedizin) A second | ayer
of the optical disc 120 is provided with: a user data area 131; a

| ead-i n area 134 heasdcend-cxamyde @d thdSwrianchamiypgarmentdins easlitin BT
137B, and 137C. A data zone 138 is fornmed fromthe user data area
131. Mor equesentt hinsentiomotwilll Ihestexplifihetiut da wheh stdvadopdiaaapledi site
100, a setup area is prepared in each managenent area. Even by

Vi rtue 5of whée-opde-typle whicsrdihgOmbaiint ®f sthehpessht tetantdn ist applied to a
possi bl e to achi eve the same operational effect as in the opti cal

di sc 100. t2®-lagepwrittoukeitypé optitd digs. | FHIG. dissshokawhs Getord Rfudtaieof
recording layers, if the newest managenent information is recorded

over the pl wrdlerdneeafpe roptgeniss 120eaTheilefi sideeceFi@r Y2t i changger
the recording layer which is a reading target (i.e. it is necessary
to perf or mtcayeergniigl qpdoocEshe n@tical diser tE), add the aitht heddesveBé outer

managenent information. It takes nore trouble to read 25 the newest
managemnentciicnbderemtiad Bidehafithe g ticalbdisofl20he optical disc having a
one-|layer recording layer., Therefore, by adopting the structure as in
t he 130March 2088 shéWwrmopt FEGl 18) adirst ldsie dExvheptical Hcel A0sisap@veddd
advantage that it is possible to quickly read the newest nanagenent
i nf or mat i onith'( &xeepl| dataf atdanageneritad ih cireat 1247) a Avakspt aned i 105; wird
be given for a plurality of types of managenent ‘ o
management areas 127A and 127B. A data zone 128 is formed from the user
data area 121. A second layer of the optical disc 120 is provided with: a user
data area 131; a lead-in area 134; a lead-out area 135; and management areas

215 137A, 137B, and 137C. A data zone 138 is formed from the user data area
131. Moreover, this is not illustrated but as with the optical disc 100, a setup
area 1s prepared in each management area.

Even by virtue of the optical disc 120 having such a structure, it is
possible to achieve the same operational effect as in the optical disc 100.

20 - In particular, in the optical disc haviﬁg two or more rebcording layers,
if the newest management information is recorded over the plurality of
management areas, it is necessary to change the recording layer which is a
reading-target (Le. it is necessary to perform layerr jump processing), in order
to read the newest management information. It takes more trouble to read

25  the newest management information than the case of the optical disc having

a one-layer recording layer. Therefore, by adopting the structure as in the



5 information (or the setting information and the index information ‘
indicating the newest nmanagenent information anong each type of 15 March 2007
managenent i nformation) which is recorded in the managenent area of

the wite-once-type recordi ng mediumof the present invention. FIG

14 shows the nmanagenent information for the optical disc 100. 10 As

~shown in FIG 14, as the information tb be recorded in the

managenent optied, disher ehapeamptd, et ek tdragt hdvartapé ithat #4ik, padsible to
plurality of types of individual managenent information 142A to 142C

and i ndex quiekbyrreaidithe nk4@s{ e ghagtBlnt idferpet@any D sc Definition

Structure) indicating the newest nmanagenment information. As the

Jindividual rEsageiest Mbhageheno@hfoematmpeci fically, there are :
i ncluded defect nmanagenent information (TDFL: Tenporary Defect List)

142A (her ei naf t eAn eepRmGEANt Wildbe "dibdra ganE Plurality OF BRbOHF hiAAcemast
occasi on demands), space bitmap information (SBM Space Bit Mp

i nfor ned i oimforkd@ior (ar enatiigs ihRiraiatRe 4 8% IHRRAGAEIRMtion indicating
information 142B", as occasi on demands) and sequential recording 20

nmanagenment thenmetwizst iAAnd Sfidnt Iafpratitiodl aMesy dabH R3RISf 1 Ahahi&hbRN)
142C (hereinafter referred to as "managenent 1 nformation 1420',@@%5 '

occasi on igderndiion) Gvhizurie, rabh@d | if OrFRt iR iEmde | Afluded as
t he individual managenent information. The setting information 141

i ncl udes awsit@bhce-BERr @86rdihg thediuse bf €idd prevead iARhta FTERN shows
address of the user data area 25 101. Alternatively, it may include a

si ze of thheshan&ecaah®@® iufaeh{t9én fdi&hd%b@i@hl’di@@'l@geﬁem and ot her ,
information. 15 March 2007 42 The position and size of the user data

area 101 on the Aspshewh i FIGL004, akechéetiRbornBEdnODh e r&Rsilsd gh tHhe
setting information 141. The setting information 141 may be

gener at ed mynagdmeny giteag thereereothdhided sepfiak dhfdemiabionl M1 iaplvihity bhe
optical disc 100 and recorded onto the optical disc. Therefore, -

types of individual management information 142A to 142C and index
information 143 (e.g. TDDS: Temporary Disc Definition Structure) indicating
the newest management information; As the' individual management
15  information, specifically, there are included defect management information
(TDFL: Temporary Defect List) 142A (hei*einafter referred to as "managemeﬁt
~ information 142A", as occasion demands), space bitmap information (SBM:
Space Bit Map informétion) 142B (hereinafter referred to as "management
information 142B", as occasion“ demands) and sequential recording
20 ‘management information (SRRI: Sequential Recording Range information)
142C (hereinafter referred to as "management information 142C", as occasion
demands). Of course, other information may be included as the individual
management information. The setting information 141 includes a start
address of the user data area 101 and an end address of the user data area

25 101. Alternatively, it may include a size of the spare area used for the defect

management and other information.



5 the position and size of the data zone 108 can be arbitrarily set
by the recording / reproducing apparatus. For exanple, by adjusting5March2007
the start address of the user data area 101 or the like, it is :
possi ble to forman area between the |ead-in area 104 and the data
zone 108, and use the area as the nmanagenent area 10713 10 In the -
def ect managenent information 142A, a&2shown in FIG 15, there are
recorded: an addrisseositien eadisite efifdeper datmarsa H)ded sloe optical esaubr
data area 101 (which is hereinafter referred to as a "defect :
addr ess") ; argndetgavesd onnthe dapisgoft Hee setmglimigrmesioni bal.i Thdeectpe
area of the record data to be recorded or already recorded at the
posi tion offarmeatist ¢ ngashbe lgeneratad bier wicnedingr repfoduciag ampastes in
"spare address"); and other information. In the space bitmap
i nf or mat i dMtiazEng theeptical discidiand rerooderhontorthe opticaldisag Bhaefire,
of distribution of the record data on the optical disc 100. In the
sequentd altheepesitipngnthisiage nb he i duftar mratei D08 L4BChe terbiteatily seedbyr thed
information indicating a state of sequential distribution of the 20
record dattac@ming revprdingngrapparaeuy. Borgerameld, riac kadgustinme Ithadstart
track, etc.) disposed on the optical disc 100. Nanely, the sequential
recor di ng adsessgelrdret userf datansreanl AUBCthe likej il i puseiblé do famage hte
recording track. Incidentally, an identifier which specifies each of
t he managédwbween hhe taagrinoareddt0d and tHQ Gatmyonre] @ pankdesk tle smahaothe
t he managenent 25 infornmation 142A to 142C, as a header, for
exanpl e. Thanagegesnt arear®dBi. on 143 i ncl udes i nformation indicating
the 15 March 2007 43 content of the identifier of each of the
managdfent i nf obrdhe glefdet2manegdmeat infobmativer 1424 eas shlewniinf BIGR150n
143 includes information for specifying the setting information 141
(e.g. an itHers e eacordad’ andrddresy mdiegting the podibienididedefernimthmtiban
143 is recorded foll ow ng the managenent information (the ’

data area 101 (which is hereinafter referred to as a "defect address"); an

address indicating the recording position in the spare area of the record data
to be recorded or already recorded at the position of the defect (which is
15 hereinafter referréd to as a "spare address"); and other information.
In the space bitmap information 142B, there is recorded information
indicating a state of distribution of the record data on the optical disc 100.
In the sequential recording maneigement _information 142C, there 1s
reg:orded information indicating a state of sequential distribution of the
20  record data on a recnrding track’ (e.g. a grbove track and a land track, etc.)
disposed on the optical disc 100. Namely, the sequential/ recording
management informntion 142C is mainly used to managevthe recording track.
Incidentally, an identifier which specifies .each of the management
information 142A to 142C may be appended to each of the management
25 informeition 142A to 142C, as a header, for example.

The index information 143 includes information indicating the



5 managenent information 142C in FIG 14) corresponding to the | ast
management information, out of the management information generated 15 March 2007
in initializing the optical disc 100, and after that, it is recorded
"~ even following the updated managenent information (refer to FIG 3
to FIG 5). The updating of the managenent information will be
explained, 10 specifically with respgtt to FIGs. 16. As shown in
FI G 16( a) cordanhoithetilentifieragferaehtof iind oramaice nrent 42f8rhatioh42€AwbildnC.
are generated in initializing the optical disc 100, for exanple, the
setting i nMareesterothel ttdeanidfdrneationd @43 iinflademinformadidn aoe spestyisie the
into one managenent area (e.g. the managenent area 107A). 15 Then,
i f the mansgémennfornfasionaid bfe.d42Adentifipd atredddhess valuwe, 8af)ecThe index
~generated on the optical disc 100, the updated managenent information
142A and méermatiex 148 ds metied (FHI0OS)ing 4hei nticabhegtt ifonesest (the
managenent information are recorded into the one nmanagenent area as
shown i Fin@nagdiéh) . in2@nmti@ovi2C i fn tHE MEARO&TRsEpohAfay Bt tlen 1442A
is updated due to a new defect generated on the optical disc 100,
t he updat ehanmpageneformationrahi oftHed A rapdniew iniaatiod sén@hiein
(TDDS) 143 indicating the newest managenent information are recorded
into the omeiakriagehenptzabdiscadOshadrnfter G itlB(@rord?d heanfollbwvirde
managenent information 142C is updated due to a change in the state
of di stri biieivgnlatéd nmagenrnd igfataationt(befeppd FTE! 3db FTGLEN, 15 March
2007 44 the updated managenent information 142C and new i ndex v
information (TODbS) upddtingdof shé ngahhgeneneShforanagentiill baf epiEinedn
are recorded into" the one nanagenent area as shown in FIG 16(d).
Af ter 10hi sspepidically eritl respect teFHiaildi ng and recordi ng operation for
t he

As shown in FIG. 16(a), each of the management information 142A to

142C which are generated in initializing the optical disc 100, for example, the
setting‘information 141 and the index information 143 are recorded into one
management area (e.g. the management area 107A).

15 . Then, if the management information 142A is updated due to a defect
generated on the optical disc 100, the lipdated management information 142A
and new index information (TDDS)-143 indicating the newest management
information are recorded into the one management area as shown in FIG.
16(h). |

20 Moreover, if the management information 142A is updated due to a
hew defect generated on the optical disc 100, the updated management
information 142A and new index information (TDDS) 7143 indicating the
newest ﬁanagement information are recordejd into the one management area
as shown in FIG. 16(c). | |

25 Then, if the management information 142C is updated due to a

change in the state of distribution of the record data on the optical disc 100,



5 managenent information) is repeated, if there is no nore space area
to record the updated managenent information in the one recordi ng 15March2007
area, the nmanagenent information 142A to 142C mninmally required to
construct the newest managenent information, the setting information
141 and the index information 143 for specifying the nanagenent
informati on 142A to 142C 10 nini mal | y*fequired to construct the
newest nmandgempiatedfmamgémantiaformaconddd2Cnbadt hewsaidep arfemmation
anot her managenent area (e.g. the nmnagenent area 107B). Nanely, a
set up oper &TDOY) fldB infieatiapahe mewest mahepgemenomibemptof areredordéd atto
that, the above-nentioned dividing and recording operation is:
repeat ed. 1Be bme ndevalzailent aned hs skegen th FdGeastd)of t he managenent
information 142A to 142C, the setting information 141 and the index
i nformati on 143, Afttr thiseoparatiot (0f. thaclividfing begerecafddngrepér@anionsfor the
small, a plurality of themnmay be recorded into one ECC cluster.

Al t er nai i velanagefmenhénformutiondis repehtedf ifttheseis nainordBidcenres td as@ed
a plurality of themmmy be recorded over several ECC 20 clusters. As
descri bed tiowvgdaaed omdinageinent hinfophatdeh H Sthel Bnbhee¥dimpl @redt ths
possible to individually update and record the nmanagenent information

142A to l142Gagbaeat ynforinativhyl427e toreund afiiim d15f fygiitddos cbhdtrueutthef
the managenent information is updated, it is only necessary .to

record t hen@bestanageg®nént iviformatioonthbAAtingt i famyatisie10f ahlehe index
managenent areas, and it s unnecessary to record the nmanagenent

i nf or mat i omfidRetiemd 4BARE splecifinkStHémemagethent4dfaneativnt 14pdabetiy2C
into any one of the managenent areas. By this, it is possible to

r educel® hemanmuaily eéquinédrioatimiruceahedecvest hivhaganrRaeivfirmaAi@aaire
107A, 107B and 107C, and reduce the size of the managenent areas
107A, 107BregarietO746Gto the setup area of another management area (e.g. the
management area 107B), Namely, a setup operation for the management
information is performed. After that, the above'mentioned dividing and
‘recording operation 1s repeated. |
, 15 Incidentally, with regard to each of the management information
142A to 142C, the setting information 141 and the index information 143, if
the amount of each of these information is small, a plurality of them may be
recorded into one ECC cluster. Alternatively, if the amount of each of these |
information is large, a plurality of them may be recorded over several ECC
20  clusters.

As described above, according to the optical disc in the example, it is
possible to individually update and record the managemerﬁ: information 142A
to 142C. Namely, if only the management information 142A out of the
management information is upd:’ated,b it is only necéssary to record the

25 management information 142A into any one of the management areas, and it

- 1s unnecessary to record the management information 142B and 142C which



5 Moreover, by recording the index information 143 follow ng the | ast
managenent information, it is possible to quickly specify and read 15March2007
all the individual nmanagenent information 142A to 142C minimally

required to -construct the newest managenent information, on the

basis of the index information 143. 10 (Exanpl es of Recording

Appar at us - Reproduci ng Apparatus) The4&xanpl es of the recording

appar at us ane ddteupditeddigiong@ny aRALALHS BhnEEMPHESREAs. | RhiQnt is

will be explained. FIG 17 shows the exanple of the recording and

repr oduci ngosgipler tit pakge thet 1MBoRHESE MiforinAYiOA! #e@Brdel THEERY eidihigbment
reproduci ng apparatus 200 shown in FIG 17 is 15 provided with: a

function aareas 8OTA,d10TB apdalGRUSahdied @O §ige @ hE 8RN Srentkditoa1RAE O
the optical disc 100; and a function as a reproduci ng apparatus for

r epr oduci ngovhe10EB and 1@gCa recorded on the optical disc 100.
Firstly, the structure of the recording / reproduci ng apparatus 200

will be explai Bdreder,ShpWcdrilidg fhe dnext M€orm@s196:51128 HI16RRILHC]I 429
apparatus 20 200 is provided with: a disc drive 300; and a backend

400. FIG #Bushewsent HafdrAilons it 46 tPeEEbRS tJ i GpekikyY andA@ad TAIE the
disc drive 300 is an apparatus for recording information onto the

optical di &ali#Q%al aﬁgnwﬂtgiﬁfbﬁnhﬁbﬁr B4A @B 1820 datnMyt beyaRtd ¢!
G 18 h: a

disc 100. As shown in the disc drive 300 is provided wth:

spindl e 2&omsmat holhewBstORtdia@enitng ik rdbdioR H2Ghe FLSABENRY iOREX
anplifier 353; and a servo circuit 354. 15 March2007 46 The spindle

not or 351 imfoemamben4Bor rotating the optical disc 100. The opti cal
pi ckup 352 is an apparatus for recording the record data or the |ike

onto tie redBxdinjdessfiRaoedivl Afitarapid-Rabrétiiend APpabyuly radi ati ng
the recording the surface wwth a Iight beam and reading the record
data or the . The examples of the recording apparatus and the reproducing
apparatus of the present invention will be explained. FIG. 17 shows the
example of the recording and reproducing apparatuses of the present
mmvention. A recording / reproducing apparétus 200 shown in FIG. 17 is
15 i)rovided with: a function as a recording apparatus for recofding the record
data onto the optical disc 100; and a function as a reproducing apparatus for
‘reproduc‘ing the record data recorded on the optical disc 100.
Firstly, the structure of the récording / reproducing apparatus 200 Will ,
be explained. As shown in FiG. 17, the recording / reproducing apparatus
20 200 1s provided with: a disc drive 300; and a backend 400.
FIG. 18 shows the inner structure of the disc drive 300 The disc
drive 300 is an apparatus for recording infofmation onto the opticaﬂ disc 100
and reading the information recorded on the optical disc 100.
As shown in FIG. 18, the disc drive 300 is provided with: a spindle
25 motor 351; an optical pickup 352; a Radio Frequency (RF) amplifier 353; and

a servo circuit 354.



5 Ii ke recorded on the recording surface by receiving reflected |ight
of the Iight beam The optical pickup 352 outputs a RF signal 15 March 2007
corresponding to the reflected light of the Iight beam The RF
anplifier 353 anplifies the RF signal outputted fromthe optical
pi.ckup 352 and outputs it to a Coder / Decoder (CODEC) 355. 10
Moreover, the RF anplifier 353 generafes, fromthe RF signal, a

wobbl e frequencyllsd gmalleiEptar 3laisk motorfosirgmaingThe opihidabdikot08s.
error signal FE, and. outputs them The servo circuit 354 is a servo
control circuit Fle ogted] patkim§52 he andrppairatnsofor trbeordpid tiad rqebek dpata
352 and the spindle notor 351, on the basis of 15 the track error

si gnal TE, otttthe lflecarstoehe oscosdigigadurfice odnhe optiedl dier YD, bgritradiating the
signals. Moreover, as shown in FIG 18, the disc drive 300 is

provi ded wecbrding lthe GRIMACe 3R aalifhtf berm 3564 randingt el @eerdB84ta @ntha
i ght beamdriving device 358. 20 The CODEC 355 is a circuit,

provi ded wikerecardathen itha redordieief andidethy sdredfingfrefaté @ tichobf £l libhe
record data upon reading; and a function of appending an error

correcti orbeamile The tdpeicak@pivkdipd362 @nRGutDAURE kid@al Rerrespelidg Gt the
upon recording. Specifically, the CODEC 355 denpdul ates and decodes

t he RF si greélectedt]lighittofdhd light béwemRF anplifier 353 upon reading, 25
perfornms an error correction for the decoded RF signal and then

outputs this t&HehBFoaipéifie35%3 Maipdifsr thd RR Bzl ritp GREH EBbhOthd S
i npossi ble as a result of 15 March 2007 47 performng the error '

correcti orpteal thekwe dSdednRFostipginal it the CIIEE /3PecodianéCODIC)AB55.
error-correction-inpossible signal for indicating that the error
cor r eclidi orMbeeovapoidei RlFeampiidied U35BIgenbittes shighnlthé RB dehscta wobble
detector 359. Upon recording, the CODEC 355 appends the error
correct i ofrapeacy eignaé WF, a track error signal TE, and a focus error signal FE, and
outputs them.
The servo circﬁit 354 is a servo control circuit for cdntrolling the
- driving of the optical pickup 352 and the spindle motor 351, on the basis of
15  the track error signal TE, the focus error signal FE, and other servo control
signals. |
Moreover, as shown in FIG. 18, the disc drive 300 is provided with:
the CODEC 355; a buffer 356; an interface 357 and a hight beam driving
device 358. | |
20 The CODEC 355 is a circuit, provided with: a function of performing
an error correcﬁon for the record data upon .reading; and a function of
appending an error correction code to the record data and modulating the
record data upon recording. Specifically, the CODEC 355 demodulates and
decodes the RF signal outputted from the RF amplifier 353 upon reéding,

25  performs an error correction for the decoded RF signal and then outputs this

to the buffer 356. Moreover, if the error correction is impossible as a result of



5 record data outputted fromthe buffer 356, nodul ates and encodes

this data to have a code suited to the optical characteristics or 15}Amnh2007
the like of the optical disc 100 and then outputs the encoded record

data to the |ight beamdriving device 358. The buffer 356 is a

menory circuit for storing the record data 10 tenporarily. The

interface 357 is a circuit for controffing the input / output or

communi cat perfonhirighehd e60F dofidtto ol bige dekRlddeRPESAINEhaICIDED 385
300 and the backend 400. Specifically, upon reproducing, the

interface g&feratdspah Srrdrhi@rice6iohdntRbaiblikpuk] e fﬂd@éatiﬁgetmf ﬂ@r erdep

(i.e. the record data read from 15 the optical disc 100) to the

 backend 40&rrédione s dnpesdibled ahgdsiepluts ARIR BN Al e td@@ec@a@ét@&gr%
Upon recording, the interface 357 receives the record data which is

inputted fUpontieokhakenth ODEO 331 aghssdsi iy @rRaR0orddtdiorOSRULS the
this data to the buffer 356. Myreover, the interface 357 outputs al

or parts of reeashdfa GBurRAIERATRE bulPBHBLH oMkl PeddAEs %lsfda%a to
like (i.e. 20 each of the nmamnagenent information 142A to 142C, the

setting i nh&vdRicb@ suitdd to tRE op ISR Chiabh Qb FREESBr %ﬁ@hk@to? 'tl)le %bﬂﬁﬁddlb@

a managenent information generator 360 to the backend

response t W@ah®asbutpAtEede {doanl té®rd Raek %‘9164 %ht 6&9@ db\nge

the |light beamdriving device 358 generates a | Vi ng
signal corgssponding to the record data outputted fromthe CODEC 355
and outputs this signal to the optical pickup 352. The optical 15

March 2007 48 piHek bRifdp2350 Ay At @emdrl | dRtuiPedm é%arlhget}?@%éoﬁf db
light beamdriving signal, and irradiates the recording surface o

the optoi CalenfficzgrikPO With it. By this, the record data or the like
is recorded onto the recording surface. Mor eover, as shown in FIG

18, the disc driTie 3Q8rfase B5qVisdgtkiMuif for controlling the input / output or
communication of the record data or the like between the disc drive 300 and
the backend 400. Speciﬁcally, upon reproducing, the interface 357 outputs
the record data outputted from the buffer 356 (i.e. the record data read from

15 - the optical disc 100) to the backend 400, in response to a request command
from the backend 400. Upon recording, the interface 357 receives the record
data which is inputted from the backend 400 to the disc drive 300, and
outputs this data to the buffer 356. - Moreover, the interface 357 outputs all
or part of each of the management information 142A to 142C or the like (ie.

20 each of the management information 142A to 142C, the setting information
141, the index information 143, etc.) stored in a management information
generator 360 to the bagkend 400, in response to a request command from the
backend 400.

Upon recording, the light beam driving device 358 generates a light

25 beam driving signal corresponding to the recofd data outputted from the

CODEC 355 and outputs this signal to the o‘ptical pickup 352. The optical



5 the defect detector 3591" and the nanagenent information generator
360. The defect detector 359 is a circuit for detecting a defect on 15March2007
the optical disc 100. The defect detector 359 generates a defect
detection signal 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 10 cdfrection of the record data,
upon r eadikigkimf3gRrmoilolat¢y poightebédiyiony the basiepeforhecligly) bedm driving
descri bed above, if the error correction is inpossible as a result -
of perf or rfilgieplt wed eradiatevtheserciohing enrfabeotibe opéidaRfissilgatith ithe By
CODEC 355 generates-the error correction inpossible signal, and
outputs tthis the¢ gerard deta trethuelike is webtetzdomtd e rddvedefenfacdet ect or
359 outputs the 15 defect detection signal for indicating the
presence of a dMaeovethes shewai i R§G. 1Bj shedisordrivar BéGtis providpdsdtlpl e
signal. The managenent information generator 360 is a circuit for
gener abi nghedefgsti defentprt3nd; ahd\the meaid genechtinforgeition gd ek atords0oN
142A to 142C. For exanple, it may be constructed to generate or
update the 20 nHhagefrehtietartar3fift isancitd@Afdr detectithea defeet bn Mo apeeant
information 142A), on the basis of the defect detection signal

out put t ed discorh0Phe Tef elefect ddttectorr 339 9gerirhtasnat dufley, ddtbeticay dienal
constructed to generate or update the managenent information 142B
(i.e. theisgagEnpitherppesemie vmabisenceld2Bylefect, ddteouwmiagehdndignal. The
information 142C (i.e. the sequential recording 25 nanagenent

i nf or mat i dafetti2igjectan869 detects antlefdct oh theCBhbiS6F thescasubedf thatkeror
Mor eover, the managenent information generator 360 is preferably 15
Mar ch1@007orrdicrong ttheakeardt dagengroat eedding Safdringidm Cupomiexfyidd or
and the index information 143 or the |ike described above. The
nmanagenentepuoflocingl.i ohs ded@ibadoaiat2CiHthd berok ickereatien rieiunipbadible as a
stored into a nmenory circuit disposed in the managenent infornmation
gener at or rg8dt of eerframuyenBrt error correction for the decoded RF signal, the

CODEC 355 generates the error correction impossible signal, and outputs
this signal to the defect detector 359. The defect detector 359 outputs the

15  defect detection signal for indicating thé presence of a defect when receiving
this error correction impossible signal.

The management information generator 360 is a circﬁit for
generating br updating the above-mentioned management information 142A
to 142C. For example, it may Be construéted to generate or update the

20 managemént information 142A (i.e. the defect management information
142A), on the basis of the defect detection signal outputted from the defect
detector 359. Alternatively, it may be constructed to generate or update the
management information 142B (i.e. the space bitmap information 142B) or
the management information 142C (ie. the sequential recording

25 management information 142C), under the control of a CPU 361 described

later. Moreover, the management information generator 360 is preferably



5 informati on generator 360 outputs the defect nmanagenent infornmation

140 to the backend 400 through the interface 357, in response to a 15 March 2007
request command fromthe backend 400. Moreover, as shown in FIG 18,

the disc drive 300 has the CPU 361. The CPU 361 controls the disc

drive 300 as a whole, and controls the 10 exchange of information

anong the elenents in the disc drive 300 described above. Moreover,

the- CPU 3?&1&%@%&0%@&?1&9& £ Coée‘éﬁﬂgf ?{)ﬁ%ﬁ%ﬂﬂ ang t eea%pgx

oper ation for t recor ata and eac managenment Inrornmati on

ot orive gt ataitde oty Shg e AARSNIRe HhalAldne oG OF
conmand O 1424 £A485E GoRIRRd e%&,g]ftspﬁgst I ﬁ%&%@ggnéglgg&%&g%&d

FIG 19 shows the rnnéer structure ackend

400 1 a1 BPPALA il QLyBRE T SUALAG AT AEHP" sBH0CESBANI M omen,

respect to the recor area rive 300 fromthe

optical di ﬁﬁoérg%i?n "ggﬁ&la\f{)jtn IQQ(} 9& 'ﬁ%g%'ieg %% eétgl;{l?llglggéliag(é% I f Bl?fngtqgn 140 to

outside in or o°recor I nto

Cheruree oihelBREsRRCR My FEEUHE 551 Sn Shpaght 0B Tepht PobimA
controll er : Vi ecoder 472; an audi o decoder 473; a video
encoder - 4 Xégéﬁegﬁgkgﬁgﬁggder 475, a systemcontroller 476; and a

i nf i ’ i 25. 47, T, i
enegeEn | ONTELLS0: TBASE AL 6 4504 kT30 35 50 5 o
50 i i i f di i 00, T
20, L0380 B8, RES LN, RSB R a0 S+ haFpH g Bt o

oper at{on éych%iﬁg% :9? SibPRath .Ca%g%g G eferrr.(l)erplttﬁ gg ttﬁgtd;j%cglgll;igie ?g)t(); E%ngﬁ%gd

reproduci ng 1 an operation f 6Cel VI

the outsi dfoo@@.d/f\/fo(i%\%rp%é EPPN381 LIS BREEA e recording operation and the
reading operation for the record data and each of the managemént
information 142A to 142C. The CPU 361 controls the exchénge of data
between the disc drive 300 and the backend 400, in response to a control

15 command or a request commend transmitted from the backeﬁd 400.

Next, FIG. 19 shows the inner structure of the backend 400. The
backend 400 is an apparatus for performing reproduction ‘procesSing with
respect to the record data read by the disc drive 300 from the optical disc 100,
receiving the record data supplied from the 6utside in order to record it into

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

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

25 477. |

The drive controller 471 is a circuit for controlling the reading



5 disc 100. The drive controller 471 realizes the cooperation of the

backend 400 and the disc drive 300 by controlling the reading 15 March 2007
processing and recording processing of the disc drive 300.

Specifically, the drive controller 471 outputs to the disc drive 300

request comrands about reading, recording, outputting the record

data fromthe buffer 356, outputting é4ch of the 10 managerent

i nf or mat i oprobé@Ang @n@%@bf&ﬁﬁ?&&t@sﬂﬁ@%ﬁ%ﬁ@ Wisd (08 BBOT ODhe G8PRSATE 260
360 and so on. Moreover, the drive controller 471 also perforns

input and gud pHE LiSNUERE 300 c66PAR hhA%drRfn %U&péfaﬁoﬁtﬁf%fadﬁ{g the
record data, each of the managenent information 142A to 142C and

ot her varimusrd Haf-0r08t tmoptléalmgc Yool aaqdepestficids & Ang fb%e%i'bx? of,

decoder 473 are circuits for decoding the record data Is read

fromthe opkbiahg dhs ¢edRQ &%%atf?&n%%%utgf&evﬁl§ggco§3 g"ﬁ cﬁﬂo't g0 tical

supplied through the drive controller 471, and converting t ecord

data t o bedis@nnodughbl &ivd thido JS@'IZ P¥ea e%pﬁ%E%opg Cliér}g of 't}ll(%(%ad%&ld

The vi deo -encoder 474 and the au enco uit

respectivelo reeeithb N@isd 34i¢€03§ HalonBBlE itﬂesk%%oér&@s%lﬁ% o t(}‘le

inputted fromthe outside for the purpose recor hem o

optical di I%Qorlﬁﬂ%prtﬁ&rssﬁ%g@f&%sd@(g daRd. Wogﬁg}ﬁ:cggyln@é rr%{?%é ggntro lﬁr

Picture Experts oup conpressi ng an

li ke, and 4mrowyapd s e d1§n5df1b§§0@)9e<%£§%t% ‘fxz%d &&E%Mﬁ tﬂ{}oh‘ﬁ%g,

drive controller 471. The system contr circu

control |'i ngitphdtghgrihyerebardBi£0 FOR7 thélbl.iflt?&l 385! %ﬁtqa:l chﬂ'&eﬂw

decoder 472; the audi o decoder 4/3; and manag e ornati on

managene ntmé’ﬁé@&ﬁeﬁt?ﬁqfoﬁﬁg‘m@ﬁrf@Anldq 9426 ol B S X eﬁfenrt SR¥ éﬁﬂyﬁﬁd}g
the record data in cooperation wth evi ces, upon reproduct ng.
Upon r ecorgdnBehtot B80S¥d §H‘091(?mM(ﬁ]eb%r, ‘&K@ deRat &Qltfolletrhéﬁl also performs

mnput and output control for controlling the input and output of the record
data, each of the management information 142A to 142C and other various

information.

15 The video decoder 472 and the audio decoder 473 are circuits for
decodmg the record data Wthh 1s 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. |

20 The video encoder 474 and the audio encoder 475 are .circuit for
respectively receiving a video signal, an audio sigﬁal or the like, inputted
from the outside for the purpose of recording them onto the optical disc 100,
for compressing and encoding them by Moving Picture Experts Group
(MPEG) compressing and encoding method or the like, and for Supplying

25  them to the disc drive 300 through the drive controller 471.

The system controller 476 is a circuit for controlling: the drive



5 drive controller 471; the video encoder 474; the audio encoder 475;

and the managenent information management device 477, to thereby 15March2007
record the record data in cooperation with the devices. Upon

reproduci ng and recording, the systemcontroller 476 controls the

disc drive 300 (e.g. controls the gengration and transm ssion of

various request commands, the reception 10 of a response signal, or

the like) owritholldre 4d1j tBe CAAES AddcBlerd AY2f NhRT HEHidt AecdRR! 478 HAE the
cooperation of the disc drive 300 and the backend 400. The management

i nf or mat i onafmBpEAeRE Ninfelevdtich dh4nhgsmbherRivited 47TER Y Iférf&ﬂl 1ﬁg and
has a function of receiving and maintaining all or part “of

managenent priodé i@ iof GBp AAAAIlOtHA 26c0Pl A8 il ERpeBER&! 3tied R 5 &é@%@ed

15 by the managenent information generator 360 in the disc dr| ve 300.

The manageimntedrotigsing! | PpoHBRASLARA! t}feey}l's‘f&n"'(?ozltﬂﬁfefroéf’msc&r{%?olge{}fect

management or other various data nanagenent, W th the syst em

trolsl | :
contr olsl erdride/ BontheMdr 41 ﬂeth'en\hHe@ ené&ietr'm Yhe d‘ﬁﬁﬁ? %ﬁe(%cgé S ovvs nd, the

reproduci ng apparatus 200 20 will be expl aine

initial sehbhAgmbnt MEforBGEIH] ﬁﬂir{ageﬁl%ﬁ'ﬁ O&EF{?‘féenQ’?@pl@@rﬂfe?ébfggcorahﬁle

recording / reproducing apparatus 200 perforns the initi

bet ween urrbbdrd RRthEGOT GofédaRidnS Wl%ﬁoméaddé%cesrep HC(}gpl(azaﬁlte s

preparation stage of the recording and the repr oducti on

optical dirseorlidfsithel Haged c&ﬁ’trbﬂ@r dré \égnttllﬂlsttééqgsc EE‘% 'S@Ot Qefglo 8§ﬂrblsng

is 25 processing for preparing for the recording or eproduction

of the reght Genbittion &R tiHMIESn VR VAP 9‘5@&@8%%&)%&% tﬁet %%%tion ‘

vari ous processing, the 15 March 2007 52 inrtialization

- opticab diggk nké %1%@41 epAthe rhkl%z dvitheHee@Qldipandlet e 1 {?Hﬁﬁ?%nt

information 142A to 142C or the the transm ssion o
 managenentea iOMHIidopBrakibR/oflife HACGTe 5H6 ahiilRe backigl Bggkend 400,

or the like will be explained below The processing Is perforned
nmai nly under th&he management information management device 477 has therein a

memory circuit, and has a function of receiving and maintaining all or part of
the management information 142A to 142C or the like, generated or updated
15 by the management information generator 360 in the disc drive :300. The
management information management device 477 performs the vdefect
management or other various data management, with the system controller

476. |
Next, the initial setting of the recording / reproducing apparatus 200
20 will be explained. FIG 20 shows the initial setting of the' recording /
| reproducing apparatus 200.  The recording / | reproducing apparatus 200
performs the 1nitial setfing between until the record data is recorded or
repreduced (at the preparation stage of the recording and the repreductiop)
after the optical disc 100 is loaded to‘the drive unit 300. The initial setting 18
25  processing for preparing for the recording or the reproduction ef the record

data, and includes various processing. Out of the various processing, the



5 control of the CPU 361 of the drive unit 300. As shown in FIG 20
if the optical disc 100 is loaded into the drive wunit 300, the CPU
361 of the drive unit 300 judges whether or not the optical disc 100
is an unrecorded disc (i.e. a blank disc) (step S11). If the optical
disc 100 is an unrecorded disc (the ssep S11: YES), the 10 CPU 361
initializes the optical disc 100 (step S12). In this initializing,

e ST T PEF A3 BAEL A6, 480, BROSHR) 515 IRISREIT
AauEreS bR SR LB A o
Sl GRS TR AR e B U it
e A R RIS ST s el RS el
(he TSRS B S ARG Aol ST, Shh T
oot 02, o USRI RS e et Eh ﬂiiﬁﬁ;i“%i‘%%r?é At
Coen 1 GBS 8, LSS EELL B0 30 o SO ek RBSSL S
o cove . AR T SRR B ﬁ;ﬁggzizm
A7 "% o B R %gsééééaﬁai@ e

i ndex | nf td.Qn. 4 Ihe 143 ener
here s Eﬁel?:]%ré 1nfl % ﬁge ?élt gqlagslfc }Qﬁgﬁéﬁeﬁﬁ ‘inﬂﬁiaﬂzmg’
gifeg;;hg?}é%ga% li'l?cf_lnt enrlraet%nl %];85 t ! 0%6642gcten%1§ateg prlel nmglla%gen]ignt

information 142A to 142C (step S13). Incidentally, the management
information 142A generai:ed at this time has only an outline, not having any
éontent. Namély, the defect address is not recbrded in it, rior 1s the specific
15 spaire address. Moreover, the identifier to specify each of the managemerit'
information 142A to 142C is also recorded to each of the management
information, as the header. The generated management information 142A to
142C are stored and held in the management information generator 360.
Incidentally, at this time, the management information generator 360
20  preferably obtains the start address and the end address of the user daita area
101 set in the initializing, to thereby generate the setting information 141.
Evien in the setting information 141, the identifier to specify the setfing
information 141 is preferably recorded as the header. Moreover, the
management information generator 360 preferably generates the index
25  information 143 indicating the ménagemenf information 142A to 142C and

the setting information 141.

'15 March 2007



5 subsequent recording onto the optical disc 100. Then, the CPU 361
transmts the managenent information 142A to 142C or the like store
in the managenent information generator 360, to the backend 400
(step S15). The nanagenent information 142A to 142C or the |ike are
stored into the managenent informatior3managenent device 477 of 10
t he backend 400. Then, the CPU 361 records the managenent information
142A to 142C orThéde tlhiekenmiageatbritninfhemativaggemthtdrnB60 n@drie@Ates the
generator 360, into the nanagenent area 107A of the optical disc 100
(step S16)indew infoematioarl4sdatbp $14)t hEhephileainfoingtidi004B8 genotatad here
unrecorded disc 15 (the step S11: NO, then, the CPU 361 reads the
newest manageemnded ifolflorims ithe bsormanyganenbiinformatnaggiseiticatlye tse
107A, 107B and 107C of the optical disc 100 (step S 18). Nanely, if
t he opti cahadagamdfp informatioan14aC ecoskiesn dinsBIGE he, fomBaaapdtin the
information 142A to 142C or the like generated in the past, i.e. 20
one or Sseverabqeeatitrengrdimg onitsethe@ptit4ldrad opever al managenent
information 142A to 142C, are recorded in all or part of the
managenent ar eaghb@7fhe CIHUB61adndi@fiE. theomahhgeebht 3Fdraatieat oA ®
managenent area which is currently in use to record the managenent
i nf or mat i dt2Candtispléke Sioeed ifehe naER%eth® AR nABiohdR neesRr 380, & tHde
end in the managenent area. Then, 25 the CPU 361 refers to the
speci fi ed haelexd 400D dstent$15). 14Be ramth peent irfsrh ion MAPAGENEIZT or the
information 142A to 142C mnimally required to construct the 15 March
2007 54 rdweste starapRite the inifod e éenindsen 416n $etdgethdndfdeni@t ATNof
141. Then, the CPU 361 reads the newest managenent i nfornmation and
t he savti e banftard@dd.on 141. Then, the CPU 361 stores the newest
managenent i nformation and ,

Then, the CPU 361 records the management information 142A to

hS March 2007

142C or the like stored in the management information generator 360, into
the management area 107A of the optical disc 100 (step S16).

- On the other hand, if the optical disc 100 is not an unrecorded disc
15 (the step S11: NO), then, the CPU 361 reads the newest inahagement
information from any one of the management aroas 107A, 107B and 107C of

the optical disc 100 (step S18). |
Namely, if the optical disc 100 is not an unrecorded disc, the
management iformation 142A to 142C or the like generated in the past, i.e.
20 one or soveral setting information 141 and several management information
142A to 142C, are recorded in all or part of the management areas 107A,
107B, and 107 C So, the CPU 361 selects one managemeht area which is
currently in use to record the management information, and specifies the
index information 143 recorded at the end in the management area. Then,
25 the CPU 361 refers to the specified index information 143, and specifies the

management information 142A to 142C mihimally required to construct the



5 the setting information 141 into the managenent i nformation ,

generator 360, and transnits this to the backend 400 (step S19). oOnl5March2007
t he backend 400, the newest nanagenent information and the |like are

stored in the managenent information managenment device 477. By

virtue of the initial setting describgg above, the newest 10

managenent information is stored into the nmanagenment information

~generator BéPestimhhegahsst BhiforteatdiiDandmbe bsttHlcdh@Enidtidh 14E Then, the
managenent i nformation nanagenent device 477 of the backend 400. By

this, the Cpilemoglatieads ftHe tierddpdaianBgem@ht t REMENESY ARDAGRRBEting
information is conpleted on nanagenent information generator 360. On
t he ot her hdnenatlén tthe preparati on for various data nanagenent is

conpl eted on the managenent information managenent device 477. Next,

the recording priksasshe TPl 3d1esio@sPEll REwkst BRMASHEINS infRPRALBhUSd
200 will be explained. FIG 21 mainly shows the recording processing

of the g ectetehing iHPPMAGIG! 1O RO TR tktn22Rthent BBFTRGRIM Sihefa? 360,
reproduci ng apparatus 200 perfornms the processing of recording the

record dadmd tm@niifethis 6 tHabacReRR400 tstep 1. oohi gR!bAkend 18, tHhe
recording / reproducing apparatus 200 perforns verifying during the

recor di Ng ndwérs esshabm SOnRG €S hhe (RBNAGSIR N o @F IR indRadédbnt
or the other nanagenent inforantionl42B and 142C or the like, on the

basis of tierisidd mdhagbmehe d¥eich lyi7ng. The recording processing is
realized by the cooperation of the CPU 361 of the disc drive 300 and

the system cont Byl | gktif? &fOfthb henitinl Mak&h 208 crided bagkeand tﬁgone%st

shown in FIG 21, if a user inputs an instruction to start the
recor diong rsheRensS®t iXEPmatidie eGR6ANAnto M R" AL SN AP 3B e t20

responds to this instruction and records the record data (step S34).

The generator 360 of the disc drive 300, and is stored into the management

information management device 477 of the backend 400. By thié, the

preparation for the updating of the newest management information is

éompleted on management information generator 360. On the other hand,

15 the preparation for various data management is completed on the
management informétion management device 477.

Next, the recording processing of the recording / reproducing
apparatus 200 will be explained. FIG. 21 mainly showsthe recording
processing of the recording / reproducing apparatus 200. The recording /

20  reproducing apparatus 200 performs the processing of récording the record
data into the user data area 101 on the optical disc 100. The recording /
reproducing apparatus 200 performs verifying during the recording
processing, and updgtes the management iﬁformation 142A, or the other
management inforamtion142B and 142C or the like, on the basis of the result

25  of the verifying. The recording processing is realized by the cooperation of

the CPU 361 of the disc drive 300 and the system controller 476 of the



5 record data is recorded into each predeterm ned bl ock. The 15 March 200
recording / reproducing apparatus 200 perforns verifying at each arc 7
time of the one block recording (step S35), and judges whether or not

to update the managenent information 142A stored in the managenent

i nformati on generator 360, on the basiss of the result of the -

verifying. 10 Alternatively, it judges whether or not to update the

ot her manalgerkent 400nf or mat i on 142B and 142C (step S36). Specifically,

if it is recognized, as a result of the verifying, that the record

data fails to beAs ehowderh FiGe 2TPUf I6hsecdopts dheénseactich dat@awhileh

fails to be recorded, into the spare area. Then, the CPU 361

esti mat es tehatdity (e €533 FEHS atle irscordiladerafiedecihbeapesards dzit
i s supposed to be recorded, and records the defect address

i ndi cati ngrespendd aceh&nihsthectior had pereidigths padoed atidheGsey 88a).t HEhe
managenent information 142A. Alternatively, if it is judged that

there is acchw@ngetal 6 redvedsd abte Akchdredsiebmihabtkt he record data on
the optical disc 100 by perform ng the recordi ng operation, the CPU

361 20 updat es _t'II‘}ﬁe#&Bﬁﬁﬁg’fﬁBépﬂoﬂﬁ@fngﬁégilﬁ@aﬂaﬂs?ﬂ)(}iﬁbﬂ_&nﬁé)véﬁfyﬁ@ght bih
state of distribution of the recor ata. Alternatively, if It is

j udged t haimeheff thd sna bletlargerithd k@ept 938, ahddjuslices bhdt@er Ofr Hhidteto
record data on the recording track disposed on the optical disc 100

by perf or mipunté hthd efensédigeMPehtirntitiod P12 CRbA1 iHPid e8ahhfement
managenent information 142C so as to reflect the state 25 of

di stri but iiaforefatidie deasftdr 6@ oh NEHed®ALRl bY ,thbheesu@ I YiHY vesifyiak.
necessarily performed at each tinme of 15 March 2007 56 one bl ock

recor diong Alberneeivietyyiingutpes RehapBed @rnBek 86 1gAGHe tthBEot®kr management
several -bl ock recording or at regular time intervals. Mreover, the:
updati ng ioforidagiora 4RI aRAT1420f (6teS3@N 142B and t he managenent
i nformation 142C nay be not necessarily perforned with the
verifying, but Spgcilfiealdgrif ot iedecognized, as a result of the verifying, that the |
record drata fails to be recorded, the CPU 361 records the record data which
fails to bé recorded, into the spare area. Then, the CPU 361 estimates that
15  there is a defect in a place where the record data is supposed to be recorded,
and records the defect address indicating the place and the corresponding
spare address into the_nianagément information 142A. Alternati{/ely, if it 1s
judged that there is a change in the state of distribution of the record data on
the optical disc 100 by performing the recording operation, thre CPU 361
20 - updates the management information 142B so as to reflect the state of
distribution of the record data. Alternatively, if it is judged that there is a
change in the state of distribution of the record data on the recording track
- disposed on the optical disc 100 by performing the recording operation, the
CPU 361 updates the management information 142C so as to reflect the state

925 of distribution of the record data.

Incidentally, the verifying is not necessarily performed at each time of



5 during the recordi ng operation, as occasi on demands. \Wen the
processing in the above-described steps S34 to S38 with respect to
series of blocks of the record data to be recorded this tine ends
(step 539: YES), the CPU 361 checks whether or not there is a space
area for recording therein the updatgg nmanagenent infornmation 142A
to 142C and 10 the index information 143 indicating the setting

i nf or mat i opnel dogdndetdrdingevhst verfiagemanty baf psyfatmean dtnehetditiget b2
- updat ed managenent information 142A to 142C i n one nanagenent area
whi ch is isevesad blovk repordiagardittregulmmriage riettrvalaf oMb, dd2dpdading
142C or the like(step S41). If there is a space area in the one

i n-use manegbrenanageerenttiratatpn 1425 4hd tXES)anddeencaPihB6rh agienerRes
“the index information 143 indicating the newest nanagenent

i nf ormat i omagrie hétensesdariy perfornrgt with fHelvdstyems, 3A2) may ddtbherformed
additionally records the updated nmanagenent information 142A to 142C,
into tHe oheingithsecdetiagibvperifgemeiccadien déshepsS43). At this tine,
the index information 143 is additionally recorded into the one

i n-use 20 managéWeat the gaocdssinom ne atboveaRbcdnal afepkhSs4psldBdwith
managenment information 142A to 142C. On the other hand, if there is

not any spasgecartea saridshef illoekd of tieredspd AgeMeibe abeRded hBisStigR ok
NO), the CPU 361 checks whether or not there is an un-used
managenent(sepedB® Y ESe tiop CPEAB6 HicheckdRhé tHe@br 3 khebisdf sidt8 :@ch Soran
un-used managenent area on the optical disc 100 (the step 544: YES),
the CPU 36tcadmignbdresn the updatsd th ARNRGETR Nnfamesiod I 438 IMBILIT 20@7
57 one managenent area to be used next. Incidentally, if there are a
pl ur allot y thefindex uafdnrmivaged4®rindaneas e tORIMPinHahatbsCl140andt iR
CPU 361 designates one of the plurality of un-used nmanagenent areas,
aﬁ one nueagstrentamagement hefonsedionexnclubhen, thdeufiided6 nsesmnisnt
t he newest

information 142A to 142C in one management area which is in use now to
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record the management information 142A to 142C or the like(step S41).
If there is a space area in the one in-use management area (the step
15 S41: YES), the CPU 361 generates the index information 143 indicating the
newest management information and the setting information 141 (step S42),
and additipnally records the updated management information 142A to 142C,
into the one in-use defect management area (step S43). At this time, the
index information 143 is additionally recorded into the one in-use
20 management area, following at least one of the updated management
information 142A to 142C. |
On the other hand, if t_here is not any space area in the one in-use
management area (the step S41: NO), the CPU 361 checks whether or not
there is an un-used management area on th\e optical disc 100 (step S44). |
25 If there is an un-used management area on the optical disc 100 (the

step S44: YES), the CPU 361 designates the un-used management area, as



5 managenent information, into the setup area of the designated one
managenent area (step S45). Specifically, since the newest nmanagenen
information is stored in the managenent . i nformati on generator 360,
the CPU 361 records one set of nmnagenent information bl ock 140,
provided with: each of the managenents7i nformati on 142At o 142C stored
in the managenment 10 information generator 360; the setting

i nfor mat i 06nd 4ddnARehdrli@rbAd8He WRUKIRL | HEiddhdallPdir GREINGrel DBlurality
management infornmation 142A to 142C and the setting information 141,

into the sef um-as&n @ﬁn@%&né@tﬂaﬁ'@%”&n a2 o gaciae didtS a®onepte @ﬁﬁeéei o
FIG 6 and FIG 7). t other hand, if there is not any un-used

nmanagenent dedigrated ode dfhehORsugAlitydio® %&%@e&tﬁ%nﬁg%e% reDS) ast Bfe

CPU 361 perforns error processing, such as displaying an error

nessage onmah@ceinsAt a¥eL8NBE RbdtAt. T $ReH dRACPTS 881 Qg&ﬁ'dQQhe newest
apparatus 200 gstep $46) . Then, the recordlng proce55|ng

conpl etzed. mu@sgemteﬂ@ fdf&"i‘ﬁélﬁbﬁ‘glﬁ{o tig Iy ﬁfZH didg lofr %ﬂlﬂed ong
G 3 | na

apparatus 200 w | 20 be explained. FI shows t I'ZI ng o

the recor d]!n'aﬁaéerh@ﬁf Qgpiel éé‘l%p SBEAT A 1ﬁ?c9ﬁ?fz 19.%e ecﬁ@mé\gesé?&laﬂxggigﬁgﬁ

inputs an instruction indicating to |na fhe step

21: YES), fférmhfesH i f6rdd m%@qﬂ%ﬁagbgn@r&% mmégg&e%%@f gep thd@pu

the optical disc 100 is not fina yet step

finalizes gdme RIS AN f ;
recording / 25Q?E%f%aﬁ%?ﬁgﬁggggéé%%gngg%%%?g' a%??kft%g#géb?%g'&ﬂﬁ

managenentedchf @ERB I b ge AbAA i ShoPhedioh MBAROSHE %.gﬁ ,
gener at or 36?0 into a Jg.g Marclzh 200710 2184%:%[0 ustrate |nE Slent

def ectigranagaa@ittiordRaePitot NSeMPEAE Aot dh 1n¥(919natl<31}f'e¥f| LU BRaTY allh&(%{'g
is conpleted. Next, the reproduction pro essing o e recor

repr oduci riﬁfoxﬁﬂﬁﬂﬁfifll@ iR@Rathk | thRem8XRE&LWBR intblFatidft PLYAE, tltiQC and

repr oducti on processing
the setting information 141, into the setup area of one management area to be
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used next (refer to FIG. 6 and FIG. 7).
- On the other hand, if there is not any un-used management area on
15 the optical disc 100 (the step S44: NO), the CPU 361 performs error
processing, such as displaying an error message on the display panel of the
recording / reproducing apparatus 200 (step S46). Then, the fecording
processing is completed. = |
Next, the finalizing of thé recdrding / reproducing apparatus 200 will
20  be explained. FIG. 23 shows the finalizing of the recording / reproducing
apparatus 200. For example, if the user inputs an instruction indicating to
finalize (the step S31 in FIG. 21: YES), the recording / rep‘foducing apparatus '
200 confirms that the optical disc 100 is not finalized yet (step S51: NO) and
finalizes the optical disc 100 (step S52). Upon the finalizing, the recording /
25  reproducing apparatus 200 preferably records the management information |

142A stored in the management information generator 360, into a



5 of the recording / reproducing apparatus 200. |If the user inputs a
instruction to start the reproduction (the step S32 in FIG 19:
YES), the recording / reproduci ng apparatus 200 confirnms that the
optical disc 100 is not an unrecorded disc (the step S61: NO, and
reproduces the record data recorded ingthe user data area 101 on the
optical 10 disc 100 (step S62). The recording / reproduci ng apparatus
200 r epr odocteslustiated aledindteddbfect whahggdpesitonmN®ny did ApsicdRtdse 100.
managenent (e.g. the defect managenent, etc.) on the basis of the
newest nan@hemeht finafieingisicomméteded in the managenent information
managenment device 477 of the backend 400. As described above,
according to théNextcahdi raprodueivrodueidagingl bf abparatbingd00 repidiiRind
is constructed to select only the updated nanagenent information and
record t hispparhioust 200 wilbhbgerphiinél. e FI[. 1241 show@sieerdductiod Y8 cedsiy
amount of information recorded into the nmanagenent area. By this, it
i's unﬁEceﬁshéyak@dﬁQOngﬁxhhﬁnga%?ﬁaﬁﬁ@agﬁﬂﬁnt area for the
recording medium and it is possible to increase the recording

capacity for théf tlecaser dafiits ADiMRFRAMAY to blart $h6 QBSEIdNEHSH EHEBtep
that if the management area used to record the management

i nformati GB2LARKIGO 1943EI); thBerebdrdend $_r@ﬂ?ﬁﬂ§@ﬁ;g hpfaratfs 9009confirms
information 141, all of the managenent information 142A to 142C

m ni mal |'y thet|thé egtital 4ROSIODURL ndthen MRWESIrdBRNBEL (BBt R BT OP Bnd
and the index information 143 are recorded into the nmanagenent area

to be usedepinduexs thpaddord Wadd r¥corlié®irs ehdiRsaF Batal MRS on THEDptical
there are always the setting information 141, all the managenent

i nf or mat i elisclB@A(dtop B62L 1Bhd/kbehd 207 rep28d tiRE B PaYat@BO0 86bbRuces

construct the newest managenent information, and "the index

i nf or mat i ¢he ¥é&@rdidatanwhinegériibganebushdald mSnhfeHsss (e IhelLiars,

next tinme the newest managenent information and the setting

i n; or mat i emadsbbnue, ¢teddn fHe HasiPsfIhi bletebd niAdgeitat HBOABATRMA stored

i nformation ' . '
in the management information management device 477 of the backend 400.
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As des;:ribed above, according to the recording / reproducing

15 apparatus 200, since it is constructed to select only the updatéd management
mformation and record this into the management area, it is possible to reduce
the _amount of information recorded into the managemént area. By this, it is
unnecessary to provide the large management area for the recording medium
and it is possible to increase thé recording capacity for the record ‘data.

20 Moreover, it is constructed such that if the management areé used to
re@ord the management information 142A to 142C or the like is changed, the
setting information 141, all of the management information 142A to 142C
minimally required to construct the newest management information, and
the index information 143 are recorded into the management area tb be used

25  next (particularly, the setup area thereof). | Thus, there are always the

setting information 141, all the management information 142A to 142C



5 142A to 142C constituting the newest managenent information, and
the setting information 141, by searching only the one nmanagenent
area. Thus, it is possible to quickly obtain the newest defect
managenent information. Incidentally, the present invention can be
changed if desired without departingshbromthe scope or spirit of the
i nvention which can be read fromthe 10 clains and the entire
speci f i cat mommalywequerah te-coupiucte tor diewgstredinagensenteindsrgiatipn, and
apparatus, a recording nethod, a reproducing apparatus, a
r epr oduci nihenetdrod infomchadionotdd) én phegnhanmthabnt ealehz ehidhdsein use.
functions, which acconpany such changes, are also intended to be
wi thi n t heTherefurecabxt smopehefnavhat phesefemémy aifviraatiod mnldnohus seitalg
Applicability The wite-once-type recording medium the recording
appar at us iafitmétivm 14t areiregd, nieidhpossilde tb heativthé enomaeniemenfaenititmg
medi um the reproducing apparatus and the reproducing nethod for the
Wi t e- Gncek42fpeo 20020 constitnginge dhe! MewaRtl thigaganpwt efifopmhagivAMand the
associated with the present invention can be applied to a
hi gh- densiseyting dabanagonadilyuby ssaehigsoslsy thePineGabngédifenttardBgnEhius,
di sc, and a magneto-optical disc, for exanple, and also applied to a
recorder atidpmssibléeo faicklyhebiaigbheaeweitydofestandhagemes wfdrmation.
Mor eover, they can be also applied to an information recording
appar at us or 25Ihdidethiakly, thhpedseat envidiiivhechobe Chafgdll IFalesiratesitReut O
various conputer equi pnent for consuner use or for business use, for
exanpl e. Hephbting fidd0The &dpCloshizit df thd imvérntto®RdBcH ¥Pehs ee foRUthe
medi um conprising: a data area to record therein record data; and 5
a plunal i tcyaiofs amed dlye pRtive apedsicatiomhi & Rviatepbideatyipe re0drdiy® @se Bhim, a
managenent

recording apparatus, a recording method, a reproducing apparatus, a
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reproducing method, and a computer program that realizes these functions,
which accompany such changes, are also intended to be within the technical

scope of the present invention.

15
Iﬁdustria’l Applicability
The write-once-type recording medium, the recording apparatus and
the recording method for the write-once-type recording medium, the
reproducing apparatﬁs and the reproducing method for the write-once-type
20 recording medium, and the computer program associated with the present

invention can be applied to a high-density recording medium, such as an
optical disc, a magnetic disc, and a magneto-optical disc, for example, and
also applied to a recorder or the like for the high-density recording medium.
Moreover, they can be also applied to an information fecording apparatus or
25 the like, which are mounted on or can be connected to various computer

equipment for consumer use or for business use, for example.
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information for managing the record data and i ndex information for
i ndi cati ng newest rmanagenent information can be recorded a plurality
of tinmes, each of the plurality of managenent areas having a setup
area for recording therein a nmanagenent information bl ock including
a plurality of types of managenment 10 information constructed from
t he newest managenent information andghhe index information ’
indicating the plurality of types of managenent information
constructed from the newest nanage%ﬁmsnfornati on. 2. The
wite-once-type recording nediumaccording to claim1l, wherein the
setup 15 area is prepared at a head position of each of the
plurality of nmanagenent areas qQr near the head position. 3. The
Wi t e- oncle- t ype® MEEOPHMPRYPSHEEN N BRI PHYPEANE| ai m 1, wherein the
index information is disposed at the end of the plurality of types
of management ifREyarer fogpcordtheren neqardgata; addnce- t ype recordi ng nedi um
according to claim]l, wherein said wite-once-type recordi ng nedi um
furthér conpri feRVERlipoak mgnagerrest Ay Bhwhickoplyiahigy af bwes of meaagement
therein information for controlling recording and reading with ]
respect tiBforRatifos mansgingthe rg@r%gam@aétm%m&maﬁ@n doruindicating pewest
~managenent areas i.s_disposed in the-control information recording
area. 15 Tgamagdnformation carrhe regerded aphEality phEmescor di ng nedi um'
according to claim1, wherein said wite-once-type recordi ng nmedi um
further conpri $8% 8f ésnplugnlity of sranageuesnt apeas dayingp s¢teR afeg foe genogling
therein information for controlling recording and reading wwth 5
respect tthereer gupagemeah infarmation blecksinclydwe of plukaity, ot fes of mppagement
managenent areas i s di spgsed between the control | informatign .
‘recor'@i ng}n@r@aﬁ%&om%w%ét fomy dhe ngwesthmappgemnp Hatormgtion aad othgi ingex

medi um according to claiml1, wherein the . .
information indicating the plurality of types of management information constructed from

the newest management information.

2. The write-once-type recording medium according to claim 1, wherein the setup
15 areais prepared at a head position of each of the plurality of management areas or near the

head position.

3. The write-once-type recording medium according to claim 1, wherein the index

information is dfsposed at the end of the plurality of types of management information.

20
4.  The write-once-type recording medium according to claim 1, wherein
said write-once-type recording medium further comprises a control information
recording area to record therein information for controlling‘recording and reading with
respect to the data area, and
25 at least one of the plurality of meinagement areas is disposed in the control

information recording area.



10 plurality of managenent areas are dispersedly disposed on a .
recording surface of said wite-once-type recording nedium 7. Th&March2007

wite-once-type recording nediumaccording to ctaim 1, wherein the
~plurality of types of managenent information includes at |east one of
def ect managenent 15 information for nmanaging a defect in the data
area, space bitmap information for nmagaging a state of distribution
of the record data on the data area and sequential recording
managenent information for nmanaging a state of distribution of the
record data on_a recording track to record the record data. 20 8. A
r ecor di-ng- appara ¥&its-gncertapoicaprdyig ety agearding it gai \'WhseBnce- t ype
recording mnmediumconprising: (i) a data area to record therein the
record data, af¥drHtg-oBciyRe apcordingmedivah Sy AMRiKad PR foRmation
plurality of types of managenent information for managing the recqrd
dat a and T¢598ERE fArfRde Fasoré Horein nfeamation oy caaivplking rrepmbing @t reading with
information can be recorded a plurality of tines, 25 said recording
appar at ugespeshie theidate arep, £2d st r ecor di ng” devi ce for recording the
record data into the data area, 15 March 2007 62 an updating device
for updating tRelepsi@asof the phwslity ohmaneeeatent egatis diseosse b@méeengremoatrpky
of types . of nanagenent inforpation; a detecting device for detecting
whet her éfoppationgecoiding aed apdh e datafred mation is to be in a condition
such as indicating managenent information recorded in a different 5
managenent area; a second recordi ng device for recording the index
information and the at | east one of the plurality of types of .
manageme®t i nf GRERVIEPOREDGS Ecerdingd stediim  aceerdig fon ol Lnhsgindha
area, if the updated index information_is not to be in_the condition
such s Pludlity afiRepagemenicneastars dispemedly shisppesdoimadesording grHacs, enwid
managenent .area; and 10_a third recording device for recording a
managenefite-9Res-tYae rATdNGoBRIP®e| uding a plurality of types. of
managenent information constructed from newest nanagenent

7. - The write-once-type recording medium according. to clebim 1, wherein the

' plﬁrality of types of management information includes at leést one of defect management

15 iﬁformation‘ for managing a defect in the data area, space bitmap information for managing
a state of distribution of the record data on the data area and sequential recording
management information for'managing a state of distribution of the record data on a

recording track to record the record data.

20 8. A recording apparatué for recording record data onto a Write-once-fype recording"‘ :
medium comprising: (i) a data area to record therein the record data; and (ii) a plurality of
maﬁagement,areas in whiéh a plurality of types of manégement information for managing
the record daté and index information for indicating newest managementrinformation can
be recorded a plura_lity of times,

25 . said recording apparatus comprising:

- afirst recording device for récording the record data into the data area;



information and the index information, into an un-used nmanagenent
area, if the updated index information is to be in the condition 15March?2007
such as indicating managenent information recorded in a different
managenent area. 15 9. The recordi ng apparatus according to claim8,
wherein said detecting device detects whether or not the index
information is to be in a condition sggh as indicating nmanagenent
information recorded in_a_different nmanagenent area, on the basis of
a free space @h UH#ingndayiee fonnadumethe apdey infogmatgon arbaty leesh ogp 9d the
-apparatus.according to claim8, wherein said third recording device
records toheakiy oA g@reat mprAResRliNORNMI®EK at a head position of the
un-used nmanagenent area or near the head position. 25 11 The . .
recor di ng appardietesting eeien 1oy detsctingavigtiser of @t the updaeshidsy Hgompption is
obtainin% device for obtaining the plurality of types of nmanagenent
i nf or mat it®RedBAsOAdEioR Fueh anindEatpg sanagpoent BormAles reqertrdga medifferent

i nformation, one the basis of the index information recorded |ast
time. 512 MIPMAGHRPUEEE; pr ogram of instructions for tangibly enbodying a
programof 5 instructions executable by a conputer to nmake the
conput er f unct iagecoad reqeeding deyies fagrecendpirthe indendymatingandthe piliesst gne
13. A recording nethod of recording record data onto a ) )
wWite- on@é-ﬂtlfypgﬂr%hé% 6Ff 8nsg of meapgames mfpIaatiog: wiirh ae wpdatedainie ap dn-use
record therein the record data, and (ii) a plurality of 10 . '
rmanagemeAanageRent jareay the uadated index inforgratioy peBotdp beam sisesaadition such as
i nformation for managing the record data and index information for

i ndi cat i Aediprbipgdpan HEpmation seqerdeddn a differens apagesenbarea 39dural ity
of times, said recording nethod conprising: a first recording process
~ of ré€ording tRdhiFkEsedngLeyice frgeediding aapanggenent information block including

a plurality of types. of management information constructed from newest management
information and the index infonﬁation, into an un-used management area, if the updated
index information is to be in the condition such as indicating management information
recorded in a different management area.

15
9. The reéofding apparatus according to claim 8§, wﬁerein said detecting déVice
detects whether or not the index information is to Be in a condition such as indicating
management information recorded in a different managemént area, on the basis of a free
space of the in-use management areé. :

20 - |

| 10. The récording apparatus according to claim 8, wherein 'said third recording-
device records the management informétiori block at a head positionrof the un-used

management area or near the head position.

25 1L The recording apparatus according to claim 8, further comprising an obtaining

‘device for obtaining the plurality of types of management information constructed from



15 an updating process of updating the, index information and at
| east one of the plurality of types of managenent information; a 15 March2007
detecting process of detecting whether or not the -updated index '
information is to be in a condition such as indicating nanagenent -
information recorded in a different managenent area, 20 a second
recordi ng process of recording the ingex information and the at |east
one of the plurality of types of nmnagenent information which are .
updat ed, TicHts managamgricinformatiofs ranet thebags of fthe sey pafarmeianygesrded last
information is not to be in the condition such as indicating
managenerifm§.nf or mat i on recorded in a different managenent area, and a
third recording process of recording a nmanagenent information bl ock
including 25 a plurality of types of managenent information '
constructed from newest nmanagenent information and the index -
i nformatildn, i At compvigh PieSsaMnelh MsERetvns doedangibly t grebadymg adPregamapth
2007 64 index information is to be in the condition such as =
i ndi cat i rigstrghensesrsattablafoyrareempiter foewekalthe qompatalifirtioarns thereegedingt
area. 14. A wite-once-type recording nediumconprising: 5 a data
~area to rappypdsepordingtodavry data; and a plurality of managenent
.areas, wherein a plurality of types of managenment information for
managi ng the record data and index information for indicating newest
managenent informati on can be recorded a plurality of times in each
of the plldral i tyrasprimgagdes of regosding regesd dgatonto p AaER-onesperaecorhng
and all managenent information indicated by a newest index i /
i nf or mat imeediumepERriging (Hacditaaga forreeesd thesein theaepnrd data; and @) a plurality of
managenent area, are _disposed in same managenent area. 15. The
wr i t eldondBanageraent aeegs a1 whiche dluahity of bigs abmarpgemantnfoamakies for mappging
all . 15 nmanagenent information indicated by the newest index
i nf or mat itbhracerddlagpansdades informaten fos dxdieatisg newest peanggenet infergnation can
plurality of managenment area or near the head position.

be recorded a plurality of times,

said recording method comprising:
a ‘ﬁrst recerdi'ng process of recording the record aaté into the data area;
15 an updating process of upda‘;ing the. index information and at least.ene of the
plurality of types of management information; |
a detecting process of detecting whether of not the updated index information is
‘to be in a condition such as indicating-management inforr\na’eion recorded in a different
management area; | |
20 a second recording process of recording the index informa_tioﬁ and the at least one
of the plurality of types of management information which are updated, into an in-use
Iﬁanagement area, if theupdated index information is not to be in the condition such as
indicating management iﬁfonnatien recorded in a different management area; and
a thifd recording process of recording a management information block ineluding
25 a plurality of types of ~management information construcfed ﬂom newest management

information and the index information, into an un-used management area, if the updated



15 March 2007

16. The write-once-type recording medium according to claim 14,
wherein the index information is disposed at the end of the
plurality of types of managenent information.- 20 17. The
write-once-type recordi ng nedium according to claim 14, wherein sald
wite-once-type recording nediumfurther conprises a contro
information recording area to recordgitherein information for .
controlling recording. and reading wi.th respect to the data area, .and
25 the narargrgeﬁ@maﬁ%b? ﬁosbed!rlstbegeérhrl?rl BB edmh%rngi ReRASARERigRormation
recordi ng ar 15 March 2007 65 18. The write-once-type recording
nediunraé@ﬁ?&ﬁﬁﬁaﬂgﬁﬁﬁgmﬁmﬁaﬁnﬁﬁéﬁﬁ1n the managenent area is

di sposed between the control information recording area and the data
area. 5 19. The wwite once-type recordi ng nmedi um according to claim
14,. wherein the urality of managenent areas are dispersedly
drsposedlﬁn a %@4§EFP%%@mSPJ B0 CORPIYIRE: once- t ype recor di ng
medi um 20. The wwrte once-type recording nedi umaccording to claim
14, wHerein th@da’@@r@tg,rgqoﬂﬁi‘re@nqey@@léia@; aghnagement i nf or mation

i ncludes. at | east one of defect managenent information for managi ng
a defect in thé ey f ernaggnsabansas WEgeithf or mat i on f or nanaging a
state of distribution of the record data on the data area an
sequential rec@MAKY ohipss ehBaARageRer Rormatio ioF Meppgng W T%P%‘i data angd
di stribution of the -record data on a recording track to record t he
record dapdex ipdormation for dylichiIAg @B’G&tr ma%gerr@rlt BRRAOR CANeR%D FRFORSH 2
onto a wite-once-type recqrding um conprising: (i) a data area
to recor PHAY S HmMeh i ¢ash 6f aledvé&rahtyaﬁaia(lrge;neat yEwm ad ty of

nana%enent areas in which a pIuraIrty of t of . managenent

i nforlfation fothsiBAagmymatipfbandaalbminggine e OPRIsE MHGHSTaPY Snngvast

i ndi cating newest nanagenment information can 20 be Eecorded a
pluralit 911(%;1:& qu%gtlon which are recorded in each of the plurality of management area, are

disposed in same management area.

15. The write-once-type recording medium according to claim 14 wherein the all
15 management information indicated by the newest index information is disposed at a head

position of the one of the plurality of rmanagement area or near the head position.

16.  The write-once-type recording medium arccording to claim 14, wherein the index
information is disposed at the end of the plurality of types of management information.
20 |
17. The Write-once-typevrecording medium according to claim 14, wherein
said write—once-fype recording medium further comprises a control information
recofdin_g area to record therein information for controlling recording and readirlg with
reﬁpect to the data area, and |

25 the management area is disposed in the control information recording area.



sai d recordi ng apparatus conprising:. a first recording device for
recording the record data into the data area, a detecting device forl5March2007
detecting the managenent area in which newest index information is
recorded; 25 an updating device for updating the managenent ,
information and the index information; 15 March 2007 66 a judgi ng
device for judging whether or not thegindex information and the
managenent i nfornmation which are updated by said updating device can
be recordéd i ntde WHs-oRgerhpentcRerdiie medhE Beosdiggte celaim 3§}, gapeggin the
detecting device; and a second recording device for recording._the
updat ed PRIGKCNGIY dfeaat digppsah Betwesn the capliel delepnttionieenrdingat and thecdetaed
by the updated index information, into another managenent area in
whi ch t hé'f¥pdat ed i ndex i nformation and the all managenent
information indicated by the updated index information can be
recorded, if it is judged by said judging device that the index
informati gn and t he managenent i nformatjon which are updated cannot
be reéorddd. 10hewvriterpRCe-BMs WY INRpPIRARINY dceEdiBg dPngjaiity 1¢4 ayhsrepy the
wherei n the anot her managenent area is an un-used nanagenent area,
23. The mdEalityidgnappapeatiaseasceddipagedly dispaseh om a regasdiag sudageqof said
judgi ng device 15 judges whether or not the index information and

t he manad@HERBECS-HYPBFSPAIdIRMGHI®h are updated by said updating device
can be recorded into the nanagenent area, on the basis.of a free
space of the managenent area which is detected by said detecting
device. 24. A recording apparatus for recording record data onto a
wri t e- oncd- t ypd he sEBieingg tyPEoresidingnmedivgt iassorging (1) claimy déta vaiersin e
record therein the record data, and (ii) a plurality of nmanagenent
ar eas0 wipdrality of typey okmanagerent ipfosmatign ngluges atdpash ebrelt defoct BlapagemsRt |
for managing the record data and_ index information for indicating
newest nﬂlﬁfgg@ﬁ{g@tfor managing a defect in the data area, space bitmap information for managing

a state of distribution of the record’ data c;n the data area and sequential recording
management information for managing a state of distributioﬁ of the record data on a
recordihg track to record the record data.
15
21. A recording apparatus for recording recqrd data onto a write-once-type recording
medium comprising: (i) a.data area tb record therein the record data; and (ii) a plurality of
management areas in Whi(‘;h\ a plurality of types of manage_ment information for managing
the record data and index informatidn for indicating newest management information can
20  berecorded a plurality of times,
said recording apparatus cbmpriéing:
a first recording device for recording the record data into the data area;
- a detecting dex}ice for detectihg the managément area in which newest index -
information iskreco‘rde.d; |
25 -~ an updating device for upddting the managemeﬁt information and the index

information,



information can be recorded a plurality of tines in each of the
plurality of managenent areas, 25 said recording apparatus 15 March 2007
conprising: a first recording device for recording the record data
into the data area, and 15 March 2007 - 67 a second recordi ng device
for recording the index information and all managenent information

i ndi cated by newest index informationggnto sane nanagenent area,
wWth respect to each of the plurality of managenent areas. 5 25. A
recordi ng nmet h8duegng ¢eyicq fag Jpdeans a}fﬂe@z@a op b the Hdex doformatiqn, grd the
‘recording nmediumconprising: (i) a data area_to record therein the
record daraRageanent mfpymatiop il gre ypdated b srad Bpdating dpasscanbedisredsinto
plurality of types of managenent .information for nmanaging the record
dat a and hei88saePReRien Vsl fS&ethWQibaé@id&gt%%@ﬁVl%ﬁ&genent
information-can be recorded a plurality of tinmes, 10 sajd recordin
met hod conpri sPigeond tepqrding devise dpintsopidingcths uphated inseniipigrmpfion; ot
data into the data area; a detecting process of detecting the
managé e AANEERent nnfirmaton dydicated hyethe ppdatidnatdey ninfamalion r i) -angther
updati ng process- of updating the nmanagenent information and the index
15 i nf or FeATRERRCNA Jreddn gt dceyrdased fndeyi nEpripBemapd dhe mdt maRIEeMRe X
information and the nmanagenent information which are updated hy said
updat i ng IHPBREs ipdipatebby Breapdaed indes mf?’fﬁl@tlﬁﬁﬁ%é‘?@%?fdﬁﬁ?aéﬁltmué&edi by
detected by .said detecting process; and a second recordi ng process of
r ecor di ngaifiedgingdavies thatdesdnder ipformetigandihe managemenhigforgetemvhich are

i nformation indicated by the updated index information, into another
managemePdypeeannpt Rgeeddedhe updat ed i ndex information and the al
managenent i nformation indicated by the updated index information
can B8 recorded, if it is judged by said judging process that the

i ndex infaormation and. the managenent information which
S 22. The recording apparatus according to claim 21, wherein the another management

area is an un-used management area.

23. The recording apparatus according to claim 21, wherein said judging device
15 judges whether or not the index information and the management inforrhation which are
updated by said updating device can be recorded into the management aréa,- on the basis of

a free space of the manégement area which is detected by said,detecting device.

24.. A recording apparatus for recording record data. onto a wtite-once-type recordiﬁg
20 - medium comprising: (i) a data area to record therein the record data; and (ii) a plurality of
management areas, ‘wherein (iii) a plurality of types of management information for
managing the record data and index information for indicating newest managément
informatipn can bé recorded a plurality of times in each iof the plurality of management |
areas, - |
25  said recording apparatus comprising:

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



"are updated cannot be recorded. 25 26. A reproducing apparatus for 15March2007
reproduci ng record data recorded on a 15 March 2007 - 68
write-once-type recordi ng nmediumconprising: (i) a data area to:
record therein the record data; and (ii) a plurality of managenent
areas, wherein (iii) a plurality of types of managenent information
for managi ng the record data and indexyinformati on for indicating
newest managenent information can be recorded a plurality of times in
each of 5 the /B sewnft jecordingiigycrefr Ecening dhql ipdey) ipfREnjtipgerand all
informati on and all nanagenent information indicated by a newest

i ndex i nfraategeme infpRnatipnandicated by dewestindaxcifosmatipn inte, Sype Mapgecgent
managenment area, are disposed in sane managenent area, said

r epr oducidiep #ppaewecido & it plgrality of snasagerpRyt de93-ce for det ecting

t he managenent area in which newest index 10 information is
recorded, from anong the plurality of nmanagenent areas; an extracting
device for extracting the newest index information in the nmanagenent
area Wwhi i s deteserda methodiof rewrding irererdl dota ato avIBHPRSHIVAY refetdies
for obtaining all managenent information in sane managenent area

i ndi cat ednediumigemprisiag: (Drif datsered trreogitl dhereis thoeprd date; yd (§ijp glurality of
extracting 15 device; and a reproduci ng device for reproducing the
record ddBanaggncntigecapsyvhichp plyrality ohHpge AEmenagemshtiaforaatiabhionmeaeeing
sai d obtaining device. 27. A reproducing nethod of reproducing record
dat a r ecdhelEgowla qud indexonismeljeneior ppliatins naw et MABAZIRENE BHYIAIOA gan
(i) a data area to record therein the record data, and (ii) a

pl ural i t ypedecoidadargemahity afitenes, wherein (iii) a plurality of types of
managenent information for managing the record data and i ndex

i nf orl®ati on f omsaidaeroeding mgthedsesiprisifginagenent i nformation can be
recorded a plurality of tinmes in each of the glurality of managenent
areas, and (i v) firifaesandiag prasesratagcoshingithg reord dmate edeta asgr mat i on

a detecting process of detccting the management area in which newest index
information is recorded;
‘an updating piocess of updating the management informaﬁon and the index
15 information; |
a judging process of judging whethei‘ or not the index information and the
managemont infonnation which are updated by said updating process can be recorded into
the management area which is detected by said detecting process; and
| a second recording process of recording the updated index inforrnation and ail ,
20  management information indicated by the updated index information, into another
management varea in which the updated ‘index information and the all management
information indicated by the updated index information can be recorded, if it is judged by
said judging process that the index information and the inanagement information which
are updated cannot be recordéd.
25

26. A reproducing apparatus for reproducing record data recorded on a



25 indicated by a newest index information, which are recorded in > aeh2007

each of the plurality of rmanagenent area, are disposed in sane
managenent area, 15 March 2007 69 sai d reproducing:net hod
conprising: a detecting process of detecting the managenent area in
whi ch newest index infonnation is recorded, fromanong the plurality
of managenent areas; an extracting‘pr@eess of extracting the nemest

I ndex information in th na enent ar a which is de 4tCtﬁg b

det ot ng BFoLEEDPe25FoBGna Mg 3 gBereh thgear
f t t d ted.b
|t or mat | B R s PR R S naft?%%gt (G5 PHETR YD f SLELEY Oinfa'P‘ss of

reproduci ng process .of r.e q(())dum n record data,. on, the _bas
%5@ t

the 10 rRIMSERER: MO B A3, B, ek o aatice Tor

indicating newest management information can be recorded a plurality of times in each of
5  the plurality of management areas, and (iv) the index information and all management
information indicated by a newest-index information, which are recorded in each cf the
plurality of management area, are disposed in same management area,
| said reproducing apparatus comprising:
a detecting device for detecting the management area in which newest index
10  information is recorded, from among the plurality of management areas;
| an extracting device for extracting' the newest index information in the
management area which is detected by said detecting device;
an obtaining device for obtaining all management information in same
management area indicated by the index information which is extracted by said extracting
15 device; and |
a reprOdncing device for reprodncing the record data, on the basis of the

management information obtained by said obtaining device.

27. A reproducing method of reproducing record data -recorded ona Write-once-type
20 recording medium compnsmg (i) a data area to record therem the record data; and (ii) a
plurahty of management areas, Wherem (i) a plurality of types of management‘
information for managing the record data and index information for indicating newe_st :
management informaticn can be recorded a plurality of times in each of the plurality of
management areas, and (iv) the index information and all management information
25  indicated by a newest index 1nf0rmat10n which are recorded in each of the plurahty of

management area, are dlsposed in same management area,
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69

said reproducing method comprising:

a detécting procesé of detecting the management area in which newest index
information is recorded, from among the plurality of management areas;

an extracting process of extracting the newest index information in the
management area which is detected by said detecting process;

an obtaining prockess of obtaining all management information in same
management area indicated by the index information which is extracted by said extracting
process; and

a reproducing process of reproducing the record data, on the basi‘s of the

management information obtained by said obtaining process.

15 March 2007



