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DI SC AND WRI TE- ONCE DI SC THEREFOR Technical Field [1] The present

I nvention relates to a wite-once disc, and, nore particularly, to a
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4] On a write-once disc for which defect management by a data recording and/or re-
producing apparatus is performed, areas exist in which to record information for

managing defects generated while the write-once disc is being used, and information
indicating a recording status of the write-once disc. Unlike a rewritable disc, according
to a characteristic of the write-once disc, since updated information cannot be
repeatedly recorded at a location where existing information has been recorded when
an update of the defect management information is required, the updated information
must be recorded at an empty location. Accordingly, a relatively large update area is
necessary. In general, the update area is allocated to a lead-in area or a lead-out area.
However, sometimes, the update area may be allocated to a data area in order to
increase an update count according to a user's designation.

[5] When finally updated information required to use the write-once disc is recorded in
the update area allocated to the data area, and when information indicating that the
update area is allocated to the data area and information indicating a location of the
update area are included in the finally updated information, the finally updated in-
formation or a location in which the finally updated information is recorded canmot be



[5] When finally updated information required to use the wite-once
disc is recorded in the update area allocated to the data area, and
when information indicating that the update area is allocated to the
data area and information indicating a |location of the update area
are included in the finally updated ipformation, the finally updated
information or a location in which the finally updated information is
recorded canno K
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9] Additional aspects and/or advantages of the invention will be set forth in part in the
description which follows and, in part, will be obvious from the description, or may be
learned by practice of the invention,

Advantageous Effects

[10] According to embodiments of the present invention, an access time for reading a
predetermined kind of information required to use a write-once disc can be reduced. In
particular, when a plurality of update areas for writing updated information required to
use the write-once disc exist, a recording apparatus or a reproducing apparatus can
quickly and easily determine an update area in which finally updated information is
recorded among the plurality of update areas. Furthermore, when access information is
recorded, the access information is error-correction-encoded according to a pre-
determined error correction format, and the error-correction-encoded access in-
formation is repeatedly recorded in one recording unit block. Accordingly, even if
defects due to scratches are generated on the recording unit block in which the access
information is repeatedly recorded, a possibility of successfully reproducing access in-
formation can be highly increased.

Description of Drawings

[11] These and/or other aspects and advantages of the invention will become apparent
and more readily appreciated from the following description of the embodiments, taken
in conjunction with the accompanying drawings of which:

[12] FIGS. 1A and 1B are structures of a write-once disc according to an embodiment
of the present invention;



[ 10] According to enbodi ments of the present invention, an access
time for reading a predeterm ned kind of information required to use
a wite-once disc can be reduced. In particular, when a plurality of
update areas for witing updated information required to use the
write-once disc exist, a recording apparatus or a reproducing
apparatus can quickly and easily deternmine an update area in which
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[20] FIGS. 9A and 9B illustrate sub ATAs according to another embodiment of the
present invention;

[21] FIG. 10 is a data structure of access information according to an embodiment of the
present invention; and

[22] FIG. 11 is a block diagram of a data recording and/or reproducing apparatus
according to an embodiment of the present invention.

Best Mode
[23] According to an aspect of the present invention, there is provided a write-once disc

comprising: a plurality of update areas in which to record a predetermined type of
updated information; at least one main access information area (ATA) in which to
record main access information (AI), the main access information indicating a final
update area in which finally vpdated information is recorded, among the plurality of
update areas; and at least one sub AIA in which to record sub Al, the sub A indicating
a location of the finally updated information recorded in the final update area; whersin
the main Al is repeatedly recorded in an entire recording block in the at least one main
ATA.

24} According to another aspect of the present invention, there is provided a write-once
disc comprising: a plurality of update areas in which to record a predetermined type of
updated information; and at Jeast one AIA in which to record Al, the Al indicating a
final update area, in which finally updated information is recorded, among the plurality
of update areas; wherein the Al includes Jocation information of the plurality of update
areas, first flag information indicating the final update area, and second flag in-
formation indicating a location of the finally updated information recorded in the final
update area.



[15] FIGS. 4A and 4Bare detailed structures of a wite-once disc
havi ng a doubl e recording | ayer according to anot her enbodi nent of
the present invention; [16] FIGS. 5A and 5B illustrate a process of
recording data in a user data area and a spare area according to an
enbodi ment of the present invention; [[17] FIG 6 is a data structure
of tenporary disc managenent information according to an enbodi nent
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areas, in recording block units; wherein a final update area, in which to record finally
updated information, among the plurality of update areas is indicated according to a
number of recording blocks in which the Al is recorded; and the Al is repeatedly
recorded in an entire recording block of the AIA.

[26] According to another aspect of the present invention, there is provided a data
recording apparatus cormprising: a write/read unit to write or read information on or
from a write-once disc; and a controlier to control the write/read unit to: record a pre-
determined type of finally updated information in one of a plurality of update areas
allocated to the write-once disc, record main Al in at least one main AIA allocated to
the write-once disc to indicate a final update area in which the finally updated in-
formation is recorded, and record sub Al in at least one sub AIA allocated to the write-
once disc to indicate a location of the finally updated information recorded in the final
update area, wherein the controller controls the write/read unit to repeatedly write the
main Al in an entire recording block in the main AIA.

[27] According to another aspect of the present invention, there is provided a data
recording apparatus comprising: a write/read unit to write or read information on or
from a write-once disc; and a controller controlling the write/read unit to record: a pre-
determined type of finally updated information in one of a plurality of update areas
allocated to the write-once disc, and record Al indicating a final update area, in which
the finally updated information is recorded, in at least one AIA allocated to the write-
once disc, wherein the Al includes location information of the plurality of update
areas, first flag information indicating the final update area, and second flag in-
formation indicating a location of the finally updated information recorded in the final
update area, and the controller controls the write/read unit to repeatedly write the Al in
an entire recording block in the ATA.

[28] According to another aspect of the present invention, there is provided an apparatus
to record data on a write-once disc having a plurality of update areas used ina pre-
determined order and at least one AIA, the apparatus comprising: a write/read unit to
write or read information on or from the write-once disc; and a controller controlling
the write/read unit to: record a predetermined type of finally updated information in
one of the plurality of update areas, and record Al including location information of
the plurality of update areas in the AIA in recording block units and indicating a final
update area, in which the finally updated information is recorded, among the plurality
of update areas using a number of recording blocks in which the Al is recorded,



[21] FIG 10 is a data structure of access information according to
an enbodi rent of the present invention; and [22] FIG 11 is a bl ock
di agram of a data recordi ng and/ or reproduci ng apparatus according to
an enbodi ment of the present invention. Best Mde [23] According to
an aspect of the present invention, there is provided a wite-once
disc conprising: a plurality of update areas in which to record a
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recording data on a write-once disc having a plurality of update areas used in a pre-
determined order and at least one ATA, the method comprising: recording a pre-
determined type of updated information in one of the plurality of update areas; and
indicating a final update area in which finally updated information is recorded among
the plurality of update areas according to a number of recording blocks in which Al is
recorded by recording the Al including location information of the plurality of update
areas, in the AIA in recording block units; wherein the Al is repeatedly recorded in an
entire recording block in the AIA.
Mode for Invention

[32] Reference will now be made in detail to the present embodiments of the present
invention, examples of which are illustrated in the accompanying drawings, wherein
like reference numerals refer to the like elements throughout. The embodiments are
described below in order to explain the present invention by referring to the figures.

[33] FIGS. 1A and 1B are structures of a write-once disc according to an embodiment
of the present invention. FIG. 1A is a structure of a write-once disc having a single
recording layer, and FIG. 1B is a structure of a write-once disc having a double
recording layer.
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[32] Reference will now be nmade in detail to the present enbodi nents
of the present invention, exanples of which are illustrated in the
acconpanyi ng draw ngs, wherein |ike reference nunerals refer to the

| i ke el ements throughout. The enbodi ments are described below in
order to explain the present invention by referring to the figures.
[33] FIGS. IA and 1B are structures of a wite-once disc according to

e LY
wite-

structure of aiﬂ? k’ gWE‘Bn%I‘? g@*‘?‘l‘é‘?ﬁlaﬁ RES 8@’&?"@ PRAYRIES PRt TDN%Q

[34] The writ eadmi‘éAéhas@ thedNONIYS aresliomgted to datzoarelisibg alugarer a reaordin@and/ér

i ncl udes a | eagegidiudin ﬁppa?aﬂﬂ@lﬁn@'ﬁ%@;m@éﬁgatﬁn llse[f% Qb t@ﬁ&ﬁ@%ﬁn@&g&ﬁdlw

from the inner CI rcu rence.to the outer ci rount erence
a first record®y 5%1 rﬁoéq’tﬂglﬁy%recond recording layer LI of the
write- orlédl di sc S dyans 4Poar tietaited sowatiirespflaanrise-onos disk Gavidg®: doubleudes

a lead-in ar earec@rdﬂ@l@ye@ﬁ&@rdm@ﬂé‘aﬁbﬂie@éﬁb&ﬁ&h&ﬁﬁﬁﬁe egtﬁﬂﬁﬁgmfoﬁ L 4is a
Cl I

ci rcunfergen e ou
Idg? Slrl ed stricfure %?Pat%%”e ‘%%g e cﬁmél Iﬁa‘@fﬁ@ Eu‘éli‘rﬁaﬁése:?%??ﬁ’?q’l@g
| ayer accordi nfyed-lag @MM*&@MA@‘E andrelTpYIAS arstallpeatednio therwritdRerice dist ng
to FIG 2, t hehi\% bRIERrdifpClaytd 8Fova ih FIGY. 4ﬂla§§ 413%9@.%&%&5@@311

(D), 3 seco AR S5 el STERER

nmanagenent are ,
recordi ng condPSef O feeRiling prdéor renyeduciag aprstamsarhss aidise midaigationtihi r d

di sc rranagen”enperaﬁmed oD By wm:lo@efdgunmmgoh mmamagﬁfgam}er ar ea (DvAM).
Al so, ﬂgead OULreRlsfdh ag%‘bl\jh?{ ﬁlﬁ@a{ted lB% v}ﬁg@\ ok dle8 ?S %l a 8rocg:ss o{ regorglgg

t enpor ary ef ect “managenent COm
and an Al A Th%%ta{nstheFﬁ@r\é‘ﬂlﬁ’é&’lﬁ@e%m%ast one of each of the AlA,
the DMVA, [#4ie TDMVA TENEA i he arce mosldéing reoni (kinporarty @ik nehSRmieht satuclhu@Ast

one of the | eagrhWis PRl Br theATiloHce HsSBkfore a finalization of the write-once
disc. The finalization of the write-once disc is an operation preventing the write-once
disc from being recorded again, When data cannot be recorded on the write-once disc
any more by a selection of a user, or when data cannot additionally be recorded on the
write-once disc, the write-once djsc is finalized.

[45] The TDMS includes a temporary disc defect list (TDFL), a temporary disc
definition structure (TDDS}), and a space bit map (SBM). The TDFL includes in-
formation indicating an area in which a defect is generated and information indicating
a substitute area. The TDDS, which is used to manage the TDFL, includes a location
pointer indicating a location in which the TDFL is recorded, a location pointer
indicating a location in which the SBM is recorded, information indicating locations
and sizes of spare areas allocated to data areas, and information indicating locations
and sizes of TDMAs allocated to the data areas. The SBM shows a data recording
status of the write-once disc with a bit map by allocating different bit values to clusters
In which data is recorded in cluster units, which are data recording units, and clusters
in which data is not recorded.

[46] When the write-once disc is loaded into the recording and/or reproducing
apparatus, a finally updated TDMS, in particular, a finally updated TDDS, must be
quickly read and reproduced from the write-once disc in order to use the write-once
disc in the apparatus.

[47] Commonly, when the write-once disc is loaded into the recording apparatus and/or
the reproducing apparatus, the recording apparatus and/or the reproducing apparatus



[37] The AIAis an area in which to record access information

i ndicating a | ocation at which update information, such as defect
managenent information that a recordi ng and/ or reproduci ng appar at us
shoul d obtain to use a wite-once disc, is recorded The access
information and the AIA will be descrigbed later. [38] The data area
includes a first spare area, a user data area, a second tenporary

di sc managenen es(hgmanagg% \ritS %g’c%n isc SRPL S A& re?oéd I‘JF: rﬂé.\ce Bﬁ%

i ncl uded in the d-in area | ring nmand
on the specifi 6@9&%@%@%9@%%@% areg iagfiaforawewwﬁgreadf ahenpmbefeint

enbodi ment . Hoveation febeeddd if Se 18aaah Rre@iRior tHehl@adTVR2a isadtge, bive: seciond
spare ar ea i nc :Iaﬁ!:gl? Q: ré]aa}et}gcogﬁflgoﬁ sﬁgt%u%fn% aﬁérlt‘? Lllt%%n%ﬁﬁdlgchig lut%gl £ area

by a user's select| once
di sc. [40] FI Gé"hersf&reaﬁac’@sﬁ&f theddMS isaspdsandbe TIPMS seperateduvhijecdatiie e
di sc having a demuklkdor ecepdiured frayialie vaiteofidtidivg if @c@deddARADNEA] wiith is

the present | n¥ﬁﬁfa'te(a@ron{: 4 §fect éaha%cﬁexﬁ%{eg Ghi 'étl?ocgt?c & thé feg&-mr a?%aga;lg)rop%a -

| ayer LO, and EFE. I's a structure A Second. recor I Ng
The structure 'tOeraI?arrst recording layer LO shown in FIG 3Ais
i denti call48lo t he Whenubt wrie-anfe dikveis Gndlized, drd@DMS$ de., HRVIDRL @ad SheTDIeEs,

recordi ng | ayefecshoam m@rﬁdﬁ is %naly}scoﬁeﬁ Ued Pg@ ?itlcetaﬁ S RER0 access ¢

recording |aye sho structure o
the first rec oﬂ'ﬂflflﬂé uge ee?’ni?@n" E?SSlb er?ytaﬂ@”@g F}L?G?‘EE’F‘BH%)@“@H éesecond
recordi ng | ayeprodicing dpparAfuiita rsadhadly mednongfitl edortmation Sem drediefenneanaganeat

and two TDVAS aegbp étb&cga&ngdﬁﬁaqzy %e§ﬁﬁ£{ﬂl(lnﬂﬂﬁﬁm§ h&8ng fﬂﬁis ah39DDS jh
write-once disc ha (@%e r%gor %ﬁj@@% I ncl udes tive
a 7 TDVAL thr ?fﬁé‘ﬁ %“’f (o i) 41 of the TDMA | and
TDI vl A2 d#d wel | HG@®id and SBallentrdiengrozpss @f werording datadid onser éqpa aemidng
appgr at uses. Hgae@ev@éa, ac@ordilR3an e?nbligimeﬂf,of ?:rés@:ﬁ i are all Ocaz ed
to data as by recardin r n ratusg
when a dﬁé init |F??|L5;Aa ‘glng%s &‘g user(a (85'% d?ﬁ ﬁp@g&ﬁ% (’ﬁeg'{?
havi ng a doubl ef e RRIRISH gt e user data area includes a continuous recording mode and a
random recording mode. The user data is recorded continnously and sequentially in the

:n

continuous recording mode and randomly in the random recording mode. Zones @
through @ indicate units in which verification after recording is performed.

[51] A recording apparatus writes the user data in the zone @ and verifies whether the
user data has been normally written or a defect has been generated in the zone @ . If a
portion in which a defect has been generated is found, the portion is designated as a
defect area, i.e., defect #1. Also, the recording apparatus rewrites the user data, which
has been written in the defect #1, in the spare area. The user data that has been written
in the defect #1 is rewritten in a portion of the spare area called a substitute #1. The
recording apparatus writes the user data in the zone @ and verifies whether the user
data has been normally written or a defect has been generated in the zone @ . Ifa
portion in which a defect is generated is found, the portion is designated as a defect
area, i.e., defect #2. Likewise, a substitute #2, corresponding to the defect #2, is
generated. Also, in the zone ® , a defect #3 and a substitute #3 are generated. In the
zone @ , a defect area does not exist, since a portion in which a defect has been
generated is not found.

[52] If an end of a recording operation #1 is predicted after the user data is written and
verified, that is, if a user pushes an eject button, or if recording of the user data
allocated to a recording operation is finished, the recording apparatus writes in-
formation related to the defect #1, the defect #2, and the defect #3, which are defect



[42] FIGS. 4A and 4B are detailed structures of a wite-once disc
havi ng a doubl e recording | ayer according to anot her enbodi nent of
the present invention. FIG 4A is a structure of a first recording

| ayer LO, and FIG 4B is a structure of a second recording |ayer LI.
A TDVAL, a TDMA2, and a TDMAS are allgcated to the wite-once disc
havi ng a doubl e recording | ayer shown in FIGS. 4A and 4B. That is,

besi des the V"e'al'eaggéhm eVl z&{é‘;’@cﬂ}{ﬁgn@oﬂi e FBR1AT ES A lé%(,:gt ed

to a second data a %ma user or ecérdi.ng and/or reprodu0| n
appar at us when 088Nt YREIE 1P AR e LTetirib Mhen ip dhe Mg a TDDS #1.
write-once di s@hheeomingapeiatidl ie a metamitidagrrhiagtely. an[idi3ltioArof &8 usdi@ha as

TDMAs al | ocat eQie%u‘éd?echh{g%d?K'(‘IﬁIﬂ% iphe g@? @%@&ﬁmﬁlg §é}8{oﬂ' a%%%a

in the areas escr ea I n

to record a teﬁﬁ%‘?dap‘i}nﬁr & ﬁﬁ'ﬁ&g@ﬁ%ﬁ‘ﬁ"‘élani‘iﬂzP‘Eﬂrfb“"%"i‘ﬁ}&@)"’ofkd?fpfedﬂefmed
managenent of tifernvatipy is-perforened; te @/hbrethe metesorice diad is naloaded fmin thbeecording
write-once di sgppaldt@. finalization of the wite-once disc is an

operatio event i te-onc c from beij recorded a a| n.

oo s w58l et i S SR Bt e RO P Bkt B et

sel ection of aragewing conditigrein ttaceordingwratition thttarariatebtyd, laedmeumrdamhson

the write-once wits€on &B%as\i\efdftﬂfé t@af&m@iqﬁ&l&%&b%bﬂdﬁﬁ% erﬁééﬂ#ﬂﬁ@u;'ép'\/s

i ncl udes a ter’rHot?ar‘%[ %T‘SC @ﬁ% b le ofary..di SC

definition stractth ° Sc%é{’c%efﬁ e%ﬁer(‘%&%rec ing opepaion #1,

i ncl udes i nf or At 4 dafeck fdia fCPtr#é asubgtiteta #.randvh pubistitatedis fasecgengrgted. When

\%ﬁ neL at ed ang tefretortaig 6Rratibl#Ta@ids, mga 8cot@bs iiphiahl w@ﬁ@%foﬁhﬁoff fRd to
ich is use oi nter

indicating a | gjga#é on i na\a\ﬁ dl-%ﬁl#ﬁ %@‘ﬂ}fﬁ a%@gflgg% ﬁ% P GEeatEeERnt

poi nter i ndi caffusgratomeraags B TPH. #hiscrritienén SEIPMA e BB 2.

I nformat i[64] | ndi ¢atshowgn InFIGE) HBA, IMAAS AEOB, Hhes PRUAIIS FTDMA zﬁﬁ@ﬁ@é‘

to data areas, é\%ﬁ%& ﬂfo@ﬁdt tfgé:wflﬂa%h%q%éc R/:Tﬁﬁﬂgs' a%a§%a?€9reassla%eeuss g

TDVAS aIIocate to t a recor g
status of the W® ect@mél??élé’r‘lff &6 qiapRlegWhnea dagiovig path nesdan the gritg-erce disait
bit values to hdwr@taedoabiemecmmlghayia,taashos;nmmsded ahd) 3B) 1615 @’po&iﬁ:ltia&i

which are dat ape{tﬁqgr Q 0 whBleldSen 186 &édlfﬁﬁ:?{ ﬁrsf 8 éﬁ’%ﬁ*&f HJQEI?SE }e%oxlaﬁig
recorded. [46] rb ;{wrlte once djsc IS

and/ or repr odul® 3 4B SFsL PYer areg of the ft)?ecl%’é%t ayr Fhgd aﬁ?f’%‘é@%"iﬂaé’?
a finally updathedecdBD8cortng laybel. kigiackdopd peechrand tresspeond wwedidgioer Lhe
write-once di Sgad i (R Gte a&éﬁs H%@cofcf&@ st‘éﬁlhé E:ofﬂr!ﬁﬁ'stqga?rﬁ aﬂeE'of @fﬁ%@&r@ﬁ%s'

[47] Conmonly, once e recor
appar at us and/ %?’erf[@eﬁ&‘s}b% I??ﬁeaéff’plﬁf@t E§e°°‘f‘f@aﬁeéﬁeé‘radtihﬁ ST
and/ or the repfogdhléﬁaﬁgarmav%dusmm@r@eterm nes how to manage the
wri t e- ongssydi sc mWhevmé UDMBGO fedor@éd Jtﬁﬂﬁg)ﬁé&ﬁﬁne%mmﬁ dh@ﬁﬁt Rording

f f
arount of 1 nf of 0o WELf BN PR e Rhasled TP s Siapef e b &
| ead- out ar ea #liocsteg tgahe sepnd inrepereq of tb@ﬂ@eﬁndtr@pomdwﬂee Ll ebemihe gDBIA2

reproduci ng af f &fll, & hewWriplifeOTOMS M Beoried ih arATMAT hesakott fu@t daRNEAPT
of the TDVB ISfLi.ﬁeeHr

er at a rded on
or reproduced From fs%rggo\%?ll}l?ﬁy%%ngﬁ@%m|erslteern'é\(l:\gm§5t g“ ;ﬁ%bﬁgl ° which
i s separated fFoMAR derasrdio heaugesrentof teaeeordiradayer m egsentdial to thehwrite-
| ead-in area afié disc.Hiaveh@atle TOMAERMNocA D e atddemud bé t6H SC

is finalized, ﬁlﬂ;@atg}%\fga sgicc&orf of%lsgr[)ﬁrer&ng &Q?DIBD rechiasd desg ql{eBtlatlhe

TDMVA i s flnaII ormation acces
qui ckly use t h’@aW}' frartipgwith the JOMAS Higsaiedsp ehedynes preavlithp reeradinglaprsli ng

and/ or r epr oduwhegtha MM & Aiscdiel to @rdnmen higas Bt & re@idihg lapdroaa®il, @8 from
t he defect mm y finally neaningful

i nformation aﬁ%ﬁ%&tﬁeﬁ% @@%Qfeﬁﬁu lg%%&ar e updated and recorded
several [%es, | P& fpRjly u atgf}TBMéss wHeHiA @ flallopsted 4o edaia gEBHESS

write-once digc is unloaded, and the write-once disc is reloaded into a recording and/for



[50] FIG 5A denotes the user data area, and FIG 5B denotes the
spare area. A nethod of recording user data in the user data area

i ncl udes a continuous recordi ng node and a random recordi ng node. The
user data is recorded continuously and sequentially in the continuous
recordi ng node and randomy in the rapdomrecordi ng node. Zones O
through 0 indicate units in which verification after recording is

performed. [51k.fdufmeh ﬁn@?&ﬂfd‘ﬂ% i fxﬁgrgﬁ%ﬁlﬁﬁ&atq?#ﬁst oﬂtafrnﬁ

zone 0 and verifi e user

or a defect had® B]zye‘ﬁ’ gé &{Se 19 USHiDE aiteonqedise. Hopeves, Lb"o@M%‘S TeROTGRH 1 Iéh
a defect has bdariflgi‘dﬁelﬂlammdl t thefdatancka, dnti eheprarotdiggandsor psidgeiag fhaats a

defect area, | cgnotdEdR6k ﬂi’é%act'ﬁ‘la?ﬁe TORE %Qfdgd {ﬁ%@?@%ﬂﬁaﬁlﬁﬁﬁmi@t@ﬁﬂe’[ﬂﬁ

t he user data, en Wi
area. The user aﬁ’ﬁfl&qt g“a‘fw"rfg’é’ e B@éﬁeﬁﬁgF ?bg’ﬁ included i ‘H%?QMS Also; gyen if e
rewitten in arqsordiiggndof repreducmpapparate secognidesthe fucs thbishe findlly ugidatedThe

recordi ng appa'TMm%do%d%& ni HEeTBREY alﬂﬁité’d folthd A AONE afd s?é%%fmﬁ &
whet her the us een _nor na n/rl tten or g_ ect asf) een
generated in t zg ?%‘)e anF¥°e§S1‘f?6’f’1°PB%f Fe {hiegieh the E‘P]Z%‘fpdf“@d MS

generated is ftgnded inthe PoMA.on is designated as a defect area, i.e.,

defect #3s7)Li keW'ISﬁ:olv@ ﬂﬁyﬁﬁskﬁqume%%bocﬁ@éﬁt@@ﬁmw Iﬂe%uégés&s@?n HEhBGh: #2,
i s gener at ed. Alvg titute #3

are generat ed. I&} g nzﬂt‘eﬁ eth@e engoag?gtétacﬁe?%lgfoﬁﬁ%ongé@ %fﬁ?azﬁs aloqafiens 4
portion in whi e'hera updateiformationsodrasdea @M gd pirticlant the JOMS, isfr&@idedf an
end of a recor @lsﬂgthsmﬁfa&hh@fhlﬂibnlnﬁhd&fe@ﬁif&hﬁﬂoﬁhi@&e&oﬂﬁng@ﬂ}’m‘ %Ptﬁuélﬁg

witten and ve , ushes. an

i f recording o% g atglqﬁlé&h@} céggﬁze tc} wday at'e ge'f’ I‘PCCSC[ISF énc%lrl 9p egﬁ‘gkvh?r’i tg% wr’ée'
fini shed, the P&SHaiTIgadss e &Fa%comgtaééfw PO AR apnara@ﬁ dilesglan geg e
def ect #1, thewdiehédetupdile indtithatibreis gebrded is#aled whupduieadrer. Bh&e thredem-

ar eas 9 ener at egodnﬂc&t‘b ﬂmezu%ﬁﬁé onrHﬁﬁ&Pig ﬁle w&%%@ﬁe@eﬁ Eg%bﬁ&

Al so, ﬁagerrent styucture manage t Fen It he
TDNVA as &%obs #1 ThFﬁ’éStF@PB‘PH’PWg operation is a work unit determ ned
by an int[&ti on &f theipeesers embalimenthe &ast@de meio lAiuegl tedEdord thiin K&

present enbodi Hﬁ)@ﬁtcd{or}Eichﬁiﬁ‘afeQ'op& DRG Rk P whitd e ekss ;P&g;im if rom
when t he wrlte%P sﬁ?}\@s oaded andarecorélngwo 0

predet er m ned # q‘r‘é’tal perfor med, to when the wite-once disc
i's unl oaded fromWles ﬂwe&:mﬁ@nwgil@pphm@du&ecc[r&ﬁg avif@nreirbducimgiapranmsdest
disc i's | oadedoalal flo o £y iR Kl AR, o S ndlors GO0

condition in the r

door daa 1o ippeleiRedis 3R v Pa g by ERumey DS Hpoorie gfmf“rfh? e
recor di ng oper&aingy, 3ad thanpbtainsasull Al by dosesping 8 s@nATAnofAbeiEOMB. Shlp@lhgh 0
in the same neRe®Eingbnd/hefro@Rg Iapparﬂﬂﬁaa&dceghlféla, logdfien @h&ehﬁ%

defect #5, a s ene

t he recording g%g%egirﬁon gﬁetm%ggm%?ﬁ;@ﬁé 5033& “q’ g'fngtriﬁém Otsf'éa§° o

i nformation rethafisdlypdapdTRES it the THMh epntgae ct #5 in the TDVA as
a TDFL #261]Al so, Tae RBNalRERDLO t5E wutbtda&edlﬁcoshaﬁﬁlaﬂﬁdshz 3ADEAd 4i2isite main

witten in t heAMé%‘oa%ﬁllgq? %ﬁsgﬁﬁﬁg&eﬁ 1R s%e of ﬁle mam %&m gfe? 'g‘%bgfg d

4A, and 4B, when pare areas
to the wite- otheghdwé%ecewéyw baﬁan@%ﬁgemw@agtcémlmb@cqr#dan the

predet er m ned msideMA ahd s nekoaPlpdate whansifcedpdlees Mnigbao PBifh thisaln AN 1ftdil£

write-once di sg,Ngy c%ﬁA?RELHL%%%SPa%%ﬂ@ of %X@ Iﬁ%re aﬁgcvé’?ed 1 e

and 3B, is an opposite tra

recorded from BEEHIZE themaippl %Hdété cgyatwhen fher ﬁ?Mf\é%Wh@hﬁéinﬁlé[ﬁ‘?S Oto a
| ust outer ar emcadedibehahjzeds the redroATis Fgolded/ @roné cording vait SRERBLkhE ARET
area of the segpnd recording layer Li to a second outer area of the
second reqcﬁr ding_layer LI, data in the spare areas is recorded

starting@¥om a FIG-&is afais @I%P%%Ofc?f'r]?%aqci’rrd% tp the Sirs pmbodimgs of the

present invention. In the present embodiment, a data structure of a separate main Al is



[56] When a finally updated TDMS is witten in a TDVA allocated to a
data area, the wite-once disc is unloaded, and the wite-once disc
is reloaded into a recording and/or 10 reproduci ng apparatus, the
recordi ng and/ or reproduci ng apparatus nmust obtain the finally
updated TDVS to use the wite-once digc. However, the TOVS is
recorded in the TDVA allocated to the data area, and the recording

o otor o nEoNGARD AhEMIIDSN AL EAROARNGA. ADGt R oIV md §§E§DMS
drive accesses i’f{%{eﬁ' Wﬁﬁ%@&ni’ Mes fgeried i apriteopes s i? i

w1

recordi ng and/ d1G5 .Sy and 3B, wheraipp EDBIAIShnoegoDMASsre llocdtaictd thehadte-bine
finally updatedisdIMBTDDSIRERESREHOR idfEiSiaddY i TIo0ah etoddh T adat a

area, if Siz f the T is large,. it t ake. an excessive .
anmount of[%? frre tgngga_f’fﬁsﬁ?ttcﬁ’z%?w&tr Wg?fB‘aé?%ng% UCHE GPRALYNY 937 fegganize
TDVA. [57] To @dIBMAfmwEichp SntldiRDS ik reserdedviserd itheavumbenvfir¢corigng ung blocks
suggest edf in t hewpcRTPDSs iax@}f&ﬁ%dc@ﬁ}arlhﬂn tA{B&.S& cisB E@@hi&n’ggﬂmmgh ,
access i nform iycates, a | ocation where u in on
Coeh as the Tomvias AL AREL S hat OGS b AN BTE HBESH TnsR i
updat e i nf or maffPdfA ﬂgql‘éé‘?»@@d TRMB il erw erdescribed incdstadli ¥ ghearedit AF, ic.
repr 'Od:JCi ng agﬂ@ﬂ?ﬂﬂ% i§1’(b®t:ﬁ_ctdrdE(B1hQ@ h 4R AR at?lf?th@ r%%i&@ﬁ%?reﬂioﬂﬁci? an
initial perio - e n e. recordi ng
and/ or reprodué Mﬁ%‘g’ﬁa %Jsst&at%{l g%flpgﬁnﬁ%%%co?c%g\%m %ﬁ%{f‘%@%bﬁa@%

information isT ‘ded is called an update area. In these three
ermbodi nerfté], t he Ifip@BDS it rRE@detadnlydn aifisst bldek JRRSmaiRd Al the respdat-en@bea

is the TDVA. [ : i gﬁpeg J esent
enbodi ment, at, eczéﬂ;gn%??aﬁh{sz&x uglégﬁ le E(;mirlgﬂ?ﬁj()'@réd1 : Fféé:lglﬁie(g\ ﬁsg&élﬁll‘g(%‘dt"e
to a lead-in at&a®IDY7 %D%aé%mﬁﬁfd%l infirst gndsheqad glosks of heomain b
Al A is allocat éd recordinglDiifar repSdjciiiippattierecogries tiacie tha CDDS ik caskael
Accosei ng the. b ind FRVECAE! 1 TERERS Bulstip f TDLRP RS ritorck B AR dholin B
recogni zes a T%ﬂ%}ﬁmt%arfnﬁn%?%a'g? Vg‘afg’ﬁ&f‘%[ﬁm B%@ﬁjq"g‘gl“‘&%ﬁtﬁ?e@cqg?ié?ﬁ
the main Al, athdtthténel JHBDS isscordedilp aburthyT M4 eiss.i thg TRMSWYbAAD A TODSs he

TDVA. - Since t hrer@fted idrsaRSb e fol@PbIOSkd 6f MO nRARPAIAL lidSebRilngd £ERITE-ZE
a location where.the f

&
i nal | 'y updat ed TDDS recorded in ,
From the sub APOSerPBAY 1t BRpe i SPDSTE Rl g SRy oD
in the TDVA cafeB®MAYuced. [61] The MA allocated to the write-once
di sc showﬂnsb]l n Fi @S-deﬁ:ﬁb&ﬁbo@d}dle‘l&ﬁtcﬁngtaﬁ@!oﬂﬁgl fodt¥iy @}};g:ﬁx@fugli‘éaggﬂiéﬁs h hﬁ
present enpoai .= 2 1S 1€ 1S el eranl,) t.haou .
not necessaril ?BR'{A? I%I{hgcéj z{)%/ﬁ%n?%}_)?ﬁlszﬁe‘gogaeg rﬁ% Ahou H't"gi(g:ﬁ’r Oﬁ’gf?{d%ﬁ_" é@Saﬁé%l
in the mai n AThighdDRSsareAccarded sHihe mamslAs andrepreduces haKBDSIfoader t o
obtain the mai rcdded i thidRais A28, Adcotdh@lye fechdthgl BdlofegRucify apparatus
plurality of ngjn : osal ﬁlgig ] ize the main
Al updat ? éount ,ﬂ Sﬁ%@? ﬁé&?@kﬂ& [ nh\?ﬁ?fcth&g I S\%?Iﬁ %ngﬁ}sgn recorded is
changed, [#He nai Acggrding tg the resratembodawrat, thesize of fig ma ALpdepends on thehe
main Al A [ 62] mEEr ofTDM A allahed &1 4 widtewinee difc. That BDE NTDRIARieRigt ih €het he
first enmbodi meptieQfnct M, MoSSANAIA ﬂl\‘.ﬁg‘%s' PRase 19-18 J&é‘éoﬂ{nﬁ%ﬁf?ho&&?"d' ment,
a data st[gﬂcture qf a separ at%1 mal n 'S , _
It is preferable, though not necessary, that a TDDS recorded as the main Al in the

main AIA is repeatedly recorded in one recording block. If the size of the TDDS is

equal to the size of one sector, 2K bytes, and if the size of the recording unit block is

64K bytes, one TDDS can be repeatedly recorded 32 times in one recording block. An

error correction format that enables error correction in sector units is disclosed in U.S.

Pat. No. 6,367,049, If one TDDS is repeatedly recorded 32 times in one recording unit

block of a 64 Kbyte size according to the error correction format disclosed in U.S. Pat,

No. 6,367,049, a possibility of successfully reproducing the TDDS can be highly

d




11 not defined, and the TDDS is used as the nmain Al. As described
above, the TDDS includes |ocation information of TDMAs allocated to a
write-once disc. As shown in FIGS. 3A and 3B, when the TDMALl t hrough
TDVAS are allocated to the wite-once disc, the TDDS incl udes
location information of the TDVAL thrgugh TDMAS. [63] In the present
enbodi ment, a recording and/or reproduci ng apparatus can recogni ze a

TDMA i n whi ch giofdaftll THEPRS Ve ifeR6RIHER stfa&ﬂastaﬁ@geﬂe&mae bn 8l rERFRAIRI

S TR P e T8RS D Sl e LB e AR oo o
used in an or detrleagof OITFDNZPES arffiDigiatze; 32TEpda’d TG\, posaile, TRMAEording kitd/arorey
be described ipr athfus EdnobiE fhe AlL i.e. the TDDS, is not

e des T T S o e s,

i .e., the TDwvAstartipgipmaffirgt bicplosf ¢ach TE&GY. @efélthentrzs/oﬂ the albfAIAstiepmd@gmhcof

tﬂe malh n AlA, hﬁ@@ﬁ@ﬁaﬂhmghﬂndﬁdﬁfdlﬂgﬂﬁﬁﬁwhn@dﬂrﬂﬁaﬁxﬁé us recogni zes
that the

naI T i

TDDSs ar JE Aecor d& ﬂl§ d%ﬁ? trn%%’ éﬂac@?@%b‘f tT(dsmtcc}]‘a SF%A%& &Fﬁ%ﬁﬂlb
recordi ng and/ &Fas b‘éﬁa Hﬁdﬁlm%;ﬂﬂ@%ﬁ igysades o gilt Ak &nd ayseording add/orale- TDDS
is regO(r]I ded :c npﬂdﬁiﬁﬁ@pi%ec@gn&esaﬁb&réﬁm&ch b ifiKQVIDTSS isrdcordeD@shar e
recorded in fi @i i ng
and/ or repr odu@?MA Hsaﬁ%rhuusg{%é%ﬁg Zusn&t hOCPS T helc{l]”l:@]fsilaf%%m& th e
recorded in a ?”@d’r i.e., the TDVAM4. And if TDDSs are recorded
in first [7#rough Afs@tumbhadeluowklsh of nialreAT8 kaeorbdin thev@aih @CA[ @e TODINd/ or

d d
P Tou ?pﬂ%@% R %ﬁ@ g‘%@%@w&ﬁ&ﬁh %@&f&?géﬁﬁﬁéﬁfd. ng
and/or r é}ﬂodum dripygicstihieghdyl spbr oM,

is recorded f rwhantt‘rmsubwrdaeare(séquemmﬁy dsedgn aidirdetitnl foak sheifiast\whib 'EDMEDDS&

are recorded 'mmfsmrmﬁn If%MD@@Q neaaé&@éaqe&efs&%ifmf m@@écbaau{g%ﬁa?&ded

in the maiin AM cordin the.re or re r.odquc)
appar at us can Fﬂgr@g‘bcﬁ?ﬁpgfé%ﬁchwqeﬁ aré‘{a??;ﬁggfs ‘F?Pé %g‘l“{ﬂ%MA
TDDS. [66] Acciex.duhdDiMAtlhe present enbodl ment, the size of the main

_'\I_/ﬁ ?e pengs f] on theg anmrbs fs r&for&E@MQﬁv ifh ﬁ&@@l%&éi)ftﬂ% sﬁb WiAttﬁé &@&@ﬁé‘&%ﬂor re-
a l1S, i

e utes a1 cnetchgshaiod BoptBal e SRETRES e oA RSP, abl o
t hough not nec'é@Mérr e, YupafDM APDBET RIS aeeprded in Fest anglisacont bjoaks df thersalb n

$|D[A)sl S repealt eslia ﬂfeﬁﬁdbi‘di@@aﬂd?br%}ﬁodh@iﬁ@ﬁﬁﬁaﬁ&s%c@ﬁrﬁzes lﬂ{ac e ¢ingl Z3DPE t hfe
is equa ct.Qr Al size o
t he recording {Iﬂgl @J?ﬂb% S% g%ﬁﬁki%t% é§‘9’ %%M&rdmg goeﬂl'cr" Brﬁgeea edly
recorded 32 ti ?@%‘Jdlﬂi*?nbrﬁ@ %@éﬂHlS%AIﬁ Flagatedrye cash TPMAciepends o e espbast

t hat enabl es eufrsois ale&raﬂleﬁ}itdd(lﬂ edch TOMA OThatig] if BI sub athSexlisd FEOTDMAULSsub
Pat. No. 6,367, corded 32 tines in
one recording u%fl dm faﬁ‘?ﬁgghag{-e%&%ﬁlﬁlghé%g%r ding to the error
correcti 6f!f or maf! Cﬂlss}@f‘s%@ﬂa U ALY anﬂ’étgu AR 2c50rdg toarembpdipeatofithg j ¢ y
- of successf ul | preseapinedtiai. AgwtikenddAXS aendihg tothgirksent chzbodineamer adtic in

That is, even | IE) 841 95&_‘[‘ 1?5 Qllg%{eﬁtt&%&%a %Eae\%%ﬁ'}fﬁﬁa}zggonqg u%j;{'tﬁe disc is

recording unit
recorded 32 ti a5 é*‘?"ﬂ“rm é’ét 4ng ﬁBo?heaﬁm? ALA fHCB’H%S %Bgd‘é%ﬁb t he

32 repeated TmSIIB thegsseltlempoditnenty the ADY Atinelndbs 35,00@plodd wad 3dlivided
apparatus can lﬁiatlﬁit@oﬁmwmcki f’aﬁ&eg?fa? i gnstcl?. §§6®rb§t‘t>ck‘é¥'r ‘rﬂﬁ(ﬂow

be descri bed a

each TDMA ancfg% ﬁ@iﬁﬁ%@c BéeS?ﬁgb Uk BAEfoép"ér?B%C%B‘?ﬁi A6H6- H’&ﬁyb &lfbngiudess
a TDMA, i ncl udd rgorting usitiblod#s, is divided into. [69] FIG is a data
structurezgf a TRMA, te VS dnde iR 1ﬁn§1§@ze%r%gn§‘ B 123 h&aaa aﬁméﬂ% o

areas. Like the i.n use r cor
and/ or reprod Jﬁ?ci%ddlb gé%lhgﬂr[) i&%@ﬁﬁ‘t’?@é" S\reéﬁ’ﬁ‘a isﬁe%f‘ﬁe is hapged) éﬂ >
TDMAZ2, a recording and/or reproducing apparatus indicates that the final TDDS is




[70] As in the case in which the main Al is recorded in the main MA
the TDDS recorded as the sub Al may be repeatedly recorded in one
recording unit block. pi] As showmm in FIG 7, the TDVA is divided
into first through Mh sub TDMAs, and when the sub areas are
sequentially used in a direction fro he first sub TDVA to the Mh
sub TDMA, if a TDDS is not recorded |n the sub ALA at all, the

recordi ng and/ 0, ni ze f| n TADS
is recorded i nQ{Cﬁfd%?En ﬂ?%bﬂgﬁ% CoF m%a &Bégg ﬁi\/ﬁ«bl‘fﬂc mﬁ“f) ATDDS
i s recordddl only If ilogationerqshe fial EPQSH%@QISGMEN!&HEWOWMM@G
and/ o (rj (rj epr oducacngh@maroafdpﬁ)dﬁﬁﬁg)@phrams idfvates thhahd ﬁmfrD"Sf)S[?@reb&ded ina
recorded in a S e
recorded in fi rst an secon ISb reco}% he suﬁgﬁcﬁnd E‘nDQ %é%% ks
and/ or repr odu€f gAML us recognl zes that the final TDDS is
recorded [76] a t hiFIGSs2an I ludtraee sub Alks ALEWAIng to Avoter ehidih@t shge

present enbodi gROI iy oﬁ'&%rﬁé—oﬂcgﬂls?F@oﬁ%&r@é@b@%?&@&ﬁgwmﬁ% %(%VAH

depends on the sup_areas a
if Msub areas “’BS‘&H?%M% arERMA4 9 adiMAad are aliesated 19 hidatagea when Bhst
(M- 1) recor di ngalimiien tolusecths dis§ & Pprférhied aSshiolvh HEFIGSt BS akd IMiThedlofe, and a

\?vlrj Ib t ':‘L'g‘nggcg: gﬂé&gﬂﬂe@ aBQVeem[?%C% ’];]@Mp\rs gxfse eahgﬁéeﬁn{)tgé 3 AIﬁvﬁaﬁdeg Q"redakdmg unit
which only a T ﬁ"s‘g r?%?&b‘?“étﬂ’ Ei;g‘t"éﬂ‘ﬁrT@y%@?ﬁi tP?lFPM&(’F‘l @%l't‘qeén to
use the disc i 6,¢#Hlogkysadds 'H)MMmctudEdiSSlOObmcmuﬂ sUdBvn RRGNRAI n Al A

i ncl udes [47)r ecor G M AlfTiubrddsAGKE srhdhub Bfﬂm@*rgm @d@fi@d bE Rl Mata

bl o6ks ?E'XESSf Fopreiteh PPIRR IR TG Pra-dp e wﬁ’ Hiat

i's, the TDVA5 inplfeddiashedlTIaMB3 dnoduges 3 ﬂaq@ﬂmfgameblods Siescthe TEM Axdothe,

the sub MA i NCiau@es (1 THMABRK f8 AYATiiciided fikie TDNAL AeRIERE 3 Weblifi %f%e
disc is Imtla{i{éﬁf or when a TDVAL is used, nain Al is not rec%

in the main | ocation where a final TDDS is recorded is
changed f&la TDNVABe TQM%%’@ difided inte upitsof 480 wowrding gnibplossdeasspt for the
i ndi cat es t hat odehmitfthap adntaid51} R0003cdid@E06AEIodkE), tl¥endEIEB st areas.

[cording & TOMRG AL PhORK Qo MEWIEA A TRl kit | SRbg"

recordi ng and/‘H’lltbrl%C&Fodum ng apparatus i nd| cates that the final TDDS
is recor @@ in aAsidedcribednbare accofdiigte thEBMABmbydimeaos @tetding BldAs den

second, third, 9A and
315 111 ustr at & 2‘“5‘3 b bR Bliol) ool ookl i el P it FBnse
present invent¥ WFTFEIHREE AilR & M3l aigub &1 ihaesuriddent

enbodi mred®0}i s a anwemnonfmmdl&chal rddohdiGg anel/of EApiednciag spparatiidliassas £

al l ocated to alo«%%ﬁ‘ﬂéﬁ%hé’mmbﬁsfxd I@&dr&e’a AL BrakhSAY 4o e%hﬁggtvgz now

performed as In and 313. T eref ore, as descri

above, since %’“’f#ﬁ@ %F‘én%rf’fj‘étﬁlht ed, the main AlA includes 4 recording

unit bl ot¥d. In ﬁh@rﬁngmmﬁ:ehmdmt, wheag Wrigtonch disd DvABchamaln Ahend

TDVA4 i ncl Udessuﬁ@l@ﬁ@e&ﬂr&h@iﬁoa&ﬂ@n 5%0@%&)&%%@%&@ £90s, pleocks as
I;re 0

shown in FIG % (g\l | | ustrates 1t f the
TOVA3. ana b1 ety e dicing oRr AR AL TAIA. TR I
TDMVA3 i ncl udesreeprdadygn &wemn ATAq etyadlf ﬂipeecméllsubd/mrﬁpmmm;laram fdtegmines
lDN{AﬁeI %\;\ge&ha arfﬂﬁpI‘ldDBgs xlﬁéuéaeedbﬁ QoszAlst@wh&eoé@M@éI i ﬁa?blafnia‘alsé ane

S
recordi ng unit Cfﬁ%ge ﬂfﬂf%](i #ﬂ%ga{tbﬁﬁ%wfdfgb%'\@? E@y Aty rEﬁ?F‘fJ%g Bon 1500
recordi ng uni tPf%CiUGéllgs‘-P??é%@Sefp@OgIl@ﬁS thifdheowrite wndetdischinig blewindisd and start$ yni-
3, 000 recor di ngligdtioh f@@@nﬁ%wﬁ@dndermslcuﬁaﬁa% r&dsRicaie@me TOMEL @fcor e, as

descri bed abovgs, o3 HRudébrbdiehd d5shednlt dhliis BRI 1AEL ¥ISSnEThRAHIr i N

[82] If data is recorded in the main ATA, the recording and/or reproducing apparatus
reproduces a TDDS by accessing a block in which the data is finally recorded. The



[ 79] As descri bed above, according to the first enbodi nent, a
recordi ng and/ or reproduci ng apparatus can nore quickly access a

| ocation where a final TDDS is recorded by recording main Al in a
main AlA, and sub Al in a sub AIA. [80] An operation in which a
recordi ng and/ or reproduci ng appar at us, accesses a | ocation where the
final TDDS is recorded fromthe main and the sub Al will now be

described in i -Ac Ing to.the, f | pent .
when & ur i t 6- opardfitlor bbb ERRANR ) Gideh Biich bk BER i b
| oaded in a redirdiaiyisglyresorded g meegniegs ab\tﬂwﬂh'ﬂayﬁ the fingl FORSHF ng
and/ or repr odugicogica xied, decuccobliipeAERS rerodBlifg dphratub bard BERNRBHe Qe b2

not recorded i qﬁﬁglmﬁg? égﬁ#‘ﬁb“?é%b%%e&ﬁg‘@{%‘f"ﬂ%@m%ﬂ?%%r odum ng

apparatus determ nes t or the
Write-once di s&CPEiize Whetieka sbsdIA ig Allpcated ioshe TDMAeramoRssize frfformatiemt a
i s recorded i nAnbgaf FEMY AIA iaallasoa&drt@lthag‘DMM/ﬂcHreﬂemng)ﬁhﬂmm@rmmg at us

recogni zes t haﬁi apﬁus%b tLo %e%z%%f R sfb mﬁ@hﬂmg EI%CAI%WQ n&taﬁgéﬁe o the

initialization usi -once di sc
the TDMAL, the™ ﬁgﬁ élﬁgiﬁ DR saerdrh dhedproading ﬂsdf%mp@edﬁgms he

final TDDS froapnai'mxs‘ﬁﬁwmbs fc{rﬂﬁ:]ﬁnlaITIuas fromsha BHoMAded in the nain Al A
the recorging ancmrevé:eﬁw&umng;saaﬁae@a&attblﬁler QMG n & J,Qi?%ﬂbl(%m

accessi ng a bl ock ata Is fina recor .
recordi ng and/ ffP"’iﬂs‘gPB’ ﬁ%"irqi@g ﬁ‘ﬁg’éf'@&f CIP%QRP@W%E ASCefRT O SHI kK rsceenizce
bl ock in whi chup wewidelt Blojksiafarratebgrdeds et dexgnizesnid whsbeyinarzest theTRMIACGH

TOMVA the final whioRhd thal ES08 sﬂserécom%hstﬁe fihd1 §DDRGOFHbAEy and/ or
reprodu %g appargg s.can, r%}oﬁ eP e the size of a TDVA in which the

final isre PP produced TDDS, and recogni ze
whet her d88ub Al Anlike ti fiest embetiimenttin e Fend embonditnéns, syb ABAS avé potmat | on.

And, if the suflloPhtd,iagd @théa@&ﬁk@ﬂAﬁ@ecltb@ecIM is iikRatt €GQNEHINE a&@@l{ ar

reprodu0| ng ap |ze the size of the sub ALA Ilithe
sub AlAis notﬂg%rﬁ%ééa %d‘ﬂlttg I%Cﬁ cf'DI\/A in which the final TDDS is

recor ded [3&lhe r e & di0riga aateistoieturegsasreercinfosmatiop 40 Btaceordiegio@h embédimenthe
final TDDS fr osfthdigresebMAvention. The data structure of the AI shown in FIG. 10 is substantially

identical to a data structure of a TDDS. However, a flag indicating a TDMA in which a
final TDDS is recorded is forther included in the TDDS.

[87) In the present embodiment, the flag includes first flag information indicating the
TDMA in which the final TDDS is recorded, and second flag information indicating
which part of the TDMA indicated by the first flag information the final TDDS is
recorded in,

[88] The first flag information is comprised of 4 bits, b4 through b7. For example, it can
be defined that the final TDDS is recorded in a TDMA1 when b4 through b7 are
‘00000, a TDMA2 when b4 through b7 are '0001b', a TDMA3 when b4 through b7 are
‘0010b’, a TDMA4 when b4 through b7 are '0100b', and a TDMAS when b4 through b7
are '1000b".

[89] The second flag information is comprised of 4 bits, b0 through b3. The second flag
information in a case where the first flag information indicates the TDMAS, which is
divided into 5 sub areas, will now be described as an example, It can be defined that
the final TDDS is recorded in a first sub area when b0 through b3 are '0000b", a second
sub area when b0 through b3 are '0001b’, a third sub area when b0 through b3 are
'0010b', a fourth sub area when b0 through b3 are '0100b', and a fifth sub area when b0
trough b4 are '1000b',

[90] When the TDDS used as the Al is recorded, in order to increase a possibility of



[ 83] However, if the sub ALAis allocated to the TDVA in which the
final TDDS is recorded, the recording and/or reproduci ng apparatus
accesses the sub AlA recognizes up to which block data is recorded,
and recogni zes in which sub area of the TDMA in which the final TDDS
is recorded, the final TDDS is recordgd. [84] Il. The second

enbodi nment [85] Unlike the first enbodinent, in the second

enbodi nent , r , dto
record AT is ab:l;) g%ﬁjug I&IMEIIHEMSGL@SZ%%&% Iaﬁfe &ﬁ%zl}mgl?eggé%& tgaeﬂw
write-once di s¢PHSg8fepeqt Y?Eﬁorﬂédléoﬁ%&eéor@ﬂﬁ@%re of access

i nformatil@h] (Al) IHchﬁrlﬂlrchqnbcninaentenbodi ment of the present invention.

The dat a gy uctu rﬁe%@esﬁﬁﬁmﬁ%mﬁg@m&ﬁﬁ% ﬁ"ﬁol}s@ ehﬁod‘fﬂiaﬁfigs@ﬁbeﬁl&lb

identical to a_data st ure catln a

TDVA i n which &°FFHaIY e figst prabosfingent; 1P§‘eﬂ’EFr5?’H§?1b?q¥é‘Frﬂosélé Aljs ache
TDDS. [87] In tdserdpd eewmtiteontrotisaEhdreiotehie td mepentreaibudiesnd a subt ATA iagot

i nformation i ngﬂ&:@{eaagaﬂj J M, m_pﬁ §ﬁ19e'i: ,
and second fl aﬂe [ nf tllgl# | ng gg%%%%%ﬂa{!tﬁi of Sé% fae

i ndi cated by 8“"15? fﬂt 259 #h iﬁ et he final TDDS is recorded in
[88] The [9$]r st f lfatgcordingrendied roprodiingappariteeid waiich4hdowtits;onlidisduccarding
b7. For exanpl g thé re%ﬂexﬂ&)dﬂﬁénkﬁ@&d&@éEorHJ‘l%erfdaﬁaih a-ﬁg@%ehﬁnc[ @‘f‘%bg%’ In
a TDVAL when b4 ;t,al} ng'ht gg V}él %&1 j) hr ou 7 are

"0001W a TDMAFS { R?@BIS% 3 Rply vg PIRpLPe FFraFe

t hrough b7 ar eTDMIPOOKMhIMPIanmMeWOMd,tdm g TBX¥ Aabeing ﬂ.lﬂotﬁbhawly
[89] The s econ@bcfateagrnns‘ 10 Fd¥Bide O dns of:sngpmaﬁqdoquDMA@béséd orbé)usfutyd?&w h

b3. The second e f|

i nformation i nél ca Wlﬁﬁ%gﬁg)b§ recﬁrd%&naonefec?gﬁhqgnt}[ g%g’ﬁbﬁgraé%
will now be dedéri bed as an exanple. It can be defined that the final
TDDS is M#djor ded Al p@diidingsdppattas ai\aﬁcn/méwf&cbnwmwg:bora&g% @13 %&Qb'

d b a ea
225 E00, 200 SRRSO ARLAUA, 028t b AR A AT
are ' 010013', %MY&P@%‘%W%& raqoeé?dvawgm plyrgity pf HaM4s en ﬂ!@d@é’}bof the
[ 90] Wen t he ARDST u&ecbrdiﬁg bloeksAh whith tecArishecordéd) Thendl @k réppodubig €ase a

possibi 111y Of appledn3 W6faRS lnbly fiRRlod ﬁﬁﬁ%%!%gﬂéﬁ&k hich % finally
preferable, thou ot, nec y at t at oﬁ
recorded in o nré'fc‘%a ‘% ﬁfﬁ% Th @?}’mFqumg &Pﬁ@a‘PﬁPl?tﬂ“%lﬁ’%’&P iRipmation
\ of the final TDMA in which the finally updated TDDS is recorded, from the finally
updated Al Finally, the reproducing apparatus obtains the finally updated TDDS from
the final TDMA. Since a TDDS, which is recorded as the Al in the AIA, is recorded in
the ATA only in a case such that a TDMA in which an updated TDDS is recorded is
changed, the TDDS3 may be different from the finally updated TDDS.

{95] In the embodiments described above, when a TDDS used as the Al is recorded, it is
preferable, though not necessary, that the TDDS be repeatedly recorded in one
recording block. If the size of the TDDS is equal to the size of one sector, 2K bytes,
and if the size of the recording unit biock is 64K bytes, one TDDS can be repeatedly re
corded 32 times in one recording block. An error correction format that enables error
correction in sector units is disclosed in U.S, Pat. No. 6,367,049. If one TDDS is
repeatedly recorded 32 times in one recording unit block of a 64K byte size according
to the error correction format disclosed in U.S. Pat, No. 6,367,049, a possibility of suc-
cessfully reproducing the TDDS can be highly increased.

[96] FIG. 11 is a block diagram of a data recording and/or reproducing apparatus
according to an embodiment of the present invention. Referring to FIG. 11, the data
recording and/or reproducing apparatus includes a write/read unit 1, a controller 2, and



[92] The present enbodinent is simlar to the first enbodi nent

descri bed above. However, unlike the first enbodi ment, in the present
enbodi nent, sub Al is not recorded in a wite-once disc. Therefore,
in the present enbodinment, a sub AIAis not allocated to a TDVA, and
the main At and the main AlA in the figrst enbodi nent are represented
as Al and an Al A respectively. [93] A recording and/ or reproducing

appar atus i n Wainethok 18 WMdkr tBe 361 HilcoRCSIRF 8li RO/ iA8ni " 83 R% data on a

enbodi ment is | gaded r.ec s user data in a ,data area and TPDS in
one of a plur aP"’F’?ymo"F dif a.‘ndlr?aﬁﬁlﬂ]ﬁg@\ﬁwecﬁﬁla%?%%‘e ’I"ﬁffsori?ﬁﬂﬁ'&?ooogge write-
recorded in a Pmvkiscd OQsiacwriteroprecdidcaorordimDS thesfirstar s¢cdudigmighdéndnd t he
TlDIVA It)geit r[g7]]1: uITI , The Gomeiky? sHacalk afd v]f%a@iﬁnifAl ﬁw:ﬂteﬁaainrlql\?mm A c(:.jxtﬁtﬂed
urali 0 . on_a.using order. Al so,. ne updat e
'FI)'DDS i's ?/ecor de ofdﬁggtﬁg%rpé%gﬁd?vﬁﬁtl%°8ct€e VPR %c&'&ﬁs theyAII.O [94] A
repr oducil® apparlde gentiolesgereds-comrstion-prcades addRE wed acthomdingy, the subhad,
present enbodi ettt Al sccbrifpad aReed s6Rctibl frddiAhal BEhbIE bR HoRtedioa irf Jehtas

TDMA, in which f . is_re ded nong _t he

plurality of TB?/&E‘?@%L’{%%%@%%%% tonrﬁfﬁ?ge;a{yorf COF%%SF&% hg bl ocks in
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recorded, fromeEoEing Rl plogk i§edkbutss.Ane TRPA san be repasiedyaprosied 32 tighes in
appar at us obt apmesedonding blneld. | y updated TDDS fromthe final TDMVA. Since
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updat ed TDDS. {dHBje ehsilytunderentnbighi thesetskilietbinchd doed above, when a TDDS

used as TTU@DE)A' | A1thO A FEH embbditnSntPEEREFBRhEnvdnIGHER e BO: sHEHESHAT Y
that the T

S be repeate record i,n one. recqrdi | ock. It the
36 of the TOBETHERR e be AEF il b e Siiedde Hi e o Riangs sy ba s ¢
the size of t ha thigewbaiimept withoutigepctingi frombthi ptindimes, and npiriTEE iowmtitre
repeatedly re %@5@dpeoS2hith FRsfided iPME chRGEANE tHed eMhi®akms. An error
correction format that enables error correction in sector units is
disclosed in U S. Pat. No. 6,367,049. If one TDDS is repeatedly
recorded 32 tines in one recording unit block of a 64K byte size
according to the error correction format disclosed in U S. Pat. No.
6,367,049, a possibility of successfully reproducing the TADS can be
highly increased. [96] FIG 11 is a block diagramof a data recording
and/ or reproduci ng apparatus according to an enbodi nent of the
present invention. Referring to FIG 11, the data recordi ng and/ or
reproduci ng apparatus includes a wite/read unit 1, a controller 2,
and 16 a nenory 3. Under the control of the controller 2, the
wite/read unit 1 wites data on a wite-once disc 100 and reads the
data recorded on the wite-once disc 100. The wite-once disc 100 is
a wite-once disc according to the first or second enbodi nent. [97]
The controller 2 controls the wite/read unit 1 to wite main AL sub
Al, or Al according to the present invention on the wite-once disc
100. [98] The controller 2 error-correction-encodes a TDDS used as
the main Al, the sub Al, or the AT according to an error correction
format that enables error correction in sector units and controls the
wite/read unit | to repeatedly record the errorcorrection-encoded
TDDS in a recording unit block. An error correction format that
enabl es error correction in sector units is disclosed in U S. Pat.
No. 6,367,049. If the size of the TDDS is equal to the size of one
sector, 2K bytes, and if the size of the recording unit block is 64K



[ 100] Al though a few enbodi ments of the present invention have been
shown and described, it would be appreciated by those skilled in the
art that changes may be nmade in this enbodi nent w thout departing
fromthe principles and spirit of the invention, the scope of which
is defined in the clainms and their equivalents. 17 CLAIMS What is
clained is: 1. Awite-once didd for a disc reproducing

appar atus, the disc conprising: a plurality of tenporary disc
managenent areas in which a terrpor%rynglitssc managenent structure is
stored, the tenporary disc managerrerlff% structure conprising: a
tenporary defect |list conprising a first pointer pointing to the

| ocati on %g d§f ect.ive area and a second pointer pointing to the

| ocati on e B’I"%ﬁld%nent area replacing the defective area, and a
tenporary disc definition structure conprising |ocation information
of the tenporary defect |ist, f';md . (asln ,aCCess inLormati on. area
conprising a plur alt Firteace fiss 1op ¢ disk eerpdieing pRoARIMRoe Bist FBtistEal i ty
of tenporary diseraliyR@eRPty ditERsnagtmeit arbd AGvHch LeMmpsrandisdi Sc
managenent area in which a finally updated tenporary di sc managenent
st r uct ur eMPRABENEHSHULYS I‘fg';tquFL g}ﬂ LR RATY ISG R ap RS Ry T SRR e nt

areas bas@gpfry ffectiBitloMh9le LOKF RINQPinTbg todhd ReatloBHP O dereitive afes
managenent area in which the finally updated tenporar]é di sc
F

defi ni ti ofrdsseeradwppitsr goigting tgdhe location ghpreplaserigabareatrpl3riag fhedeletive

defini ti offes bhdif tepBrarP IR dFifitioR IRMRRS cdfrMnFasda88n Whirmbric draws the
apparatus to find a | ocation of the tenporary di sc managenent area,
and wmepenilefestlifiiandl | y updat ed tenporary di sc managenent

structure is r@Geldemdmatoniel-SompRRARE SRRty FuBf bRV ohMniio
| ead-in area of the wite-once diSc en the wite-once disc is

fi nal i zedthe plurality of teryppearyjdise mgpagemeniaraas, ipgiestiae g epRETHEMS®r ary di sc
definiti i St i ' Asks.
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st ruct ur est¢red prveng e pluratitysofugmporasy disk meoreemeniaradb hased on thaaniypleel e

area bei n&)n%é]ﬁ%ﬂ@iﬁg to the temporary disc management area in which the finally updated
temporary disc definition structure is stored,
wherein the temporary disc definition structure comprises address information
which allows the apparatus to find a location of the temporary disc management area, and
wherein the finally updated temporary disc management structure is recorded in a
defect management area provided in a lead-in area of the write-once disc when the write-

once disc is finalized.

2. The disc of claim 1, wherein the temporary disc definition structure is

repeatedly recorded in the unit blocks.

3. The disc of claim 1, wherein the temporary disc definition structure is

recorded in a unit block corresponding to the update area being changed.

4, The recording apparatus of claim 1, wherein the plurality of temporary

disc management areas are non-contiguous.



4. The recording apparatus of claim1l, wherein the plurality of
tenporary di sc managenent areas are non-contiguous. 18 5. The
disc of claim1l, wherein: at |least one of the plurality of
tenporary di sc managenent areas is provided in a lead-in area of the
disc; and . at | east one of the plurality of tenporary disc
managenent areas is recorded in a datl8 area of the disc other than
the |l ead-in area. 6. The disc of claim1, wherein the defect
managenent area is separate fromthe access information area.

7. A recording apparatus for recording data on an information storage
medi um conpri s§.ng ahpldise af dliivh QiwheRmpor ary di sc nmanagenent areas and

an access inforpmation area conprjsing a plurality of unit hlocks

cor r espondi ng & &agipae Bf@? aiuraﬁ@ofeﬁte@wry éﬁﬁ&%&?%?mav%eaﬁﬁmé@% g @
areas, thpad 8CREIME: ARPakAL US conprising: a recording unit
configured to record the data on the information storage nedium and
a control | er ciestens ebthe plugpabit ofdsmposay dise BrREIEsECMfIes iSgecordddR 8 an

updat ed t gipatAbMhdisCotiBRgRERId-Stadict ure in at | east one of the
plurality of tenporary di sc managenent areas all ocated on the

information storage nediunm and record a tenporary disc definition

structure in & | gt qa06rdil, Bhoclh @f adehiemahbkabiiatead! shls tokPCks

of the access fnformaju on area when the updated tenporary disc
managementhe geoessonigreation ayeacor ded on a predeterm ned tenporary disc
managenent area corresponding to the at |east one unit block of the
plurality of unit bl ocks, wherein the access information area
i ndi cat es t he & enpdymeardidi separatusfgensentding data o an infinmhtien stdregsl | y

gf’gf;ff‘ . ;ﬁg@%%@%ﬁ%&ga& %ﬁﬁ%rﬁggig?é?ﬁp ovdd HEE HhfaghRedtGRAL Afdo3PRAY the

information area comprising a plurality of unit blocks corresponding to the plurality of
the temporary disc management areas, the recording apparatus comprising:

a recording unit configured to record the data on the information storage medium;
and

a controller configured to control the recording unit to: record an updated
temporary disc management structure in at least one of the plurality of temporary disc
management areas allocated on the information storage medium; and record a temporary
disc definition structure in at least one unit block of the plurality of unit blocks of the
access information area when the updated temporary disc management structure is
recorded on a predetermined temporary disc management area corresponding to the at
least one unit block of the plurality of unit blocks,

wherein the access information area indicates the temporary disc management
area in which a finally updated temporary disc management structure is recorded among
the plurality of the updated areas,

wherein the temporary disc definition structure comprises address information
which allows the recording apparatus to find a location of the temporary disc

management area in which the finally updated temporary disc management structure is

recorded,



wherein the tenporary disc definition structure conprises address

i nformation which allows the recording apparatus to find a | ocation
of the tenporary di sc managenent area in which the finally updated
tenporary di sc managenent structure is recorded, 19 wherein
the tenporary di sc managenment structure conpises: the tenporary disc
definition structure, and a tenporary9defect list, conprising: a
first pointer pointing to the location of a defective area, and a

second pointer poi.nting to the |ocation of a replacenent area ..
e o e e el dmbark Mg Ratedlt Fhtel R R RS TR BPYRY dicsc
ge;i ni t: paefﬁﬁﬁdmtru&refep@rﬁwtb@marbdgaeia&tinaﬂ cérﬂlﬁmﬂga? Hfslnp@ﬁtelt? mmtﬁgn@@kar%
ef ect | t._ .. e recordin apparatus o al.m ereln the
control | e@cﬁ@neéﬁ#Pfgﬁwé&rqaoanﬂéﬁe%wga?l% BUBng tp FP&““?C@H%?% y disc

defi ni ti OfpRkEnkit b rdpMicind Ehcllidbdtiv) D&k end 9. The recording
apparatus of claim8, wherein the controller is _thither configured to

control the rephsdnieigurmiy dise defupigdiueuierampEss Kcaiiop igfoggation of
defini ti ofhe $didbedrib&resigieat edly recorded in the unit bl ocks.

10. A reproducing apparatus reproducing data froman information
storage nedium conprising a plurality of tenporary di sc nmanagenent

areas and an agcesspj Pécefdﬁggtaﬁgﬁa}aﬁf SEIAATPih ki Ghecopbrbiicrbd dotfi Rfred Bl t

bl ocks corresponding to t ural ity of the tenporary disc

manage e ntepeateshisrecarth gherterppasery disa g efzpier Sueiyreds herins blagks. a
reproducing unit configured to reproduce a tenporary di sc nmanagenent
structure stored in at |east one of the tenporary di sc nanagenent
areas, the terfor afje ticerdingeppayetneeficlamBuwhercio thegopiroliar fsgurtizer

tenporary | i St. ISl R o ' )T . the
| ocation § ﬁgﬁggoeégﬁ 1}“\)/139%@]3&%% Lgutggcf:%%loc? Bgéot?%?é‘ﬁ %g)lp %‘%‘?‘%&hﬁ‘é’ht he
| ocat i on sifuctare repiatedbrrerrirdedrie theupppblckang t he defective area; and a
tenporary disc definition structure conprising |ocation information
of the tenporary defect list; and a controller configured to

control the rdproddciepgduning apparaue ppaduceg dats fopaen arfymditiss stdefe ni t i on
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disc management structure comprising: a temporary defect list comprising a first pointer
pointing to the location of a defective area and a second pointer pointing to the location
of a replacement area replacing the defective area; and a temporary disc definition
structure comprising location information of the temporary defect list; and

a controller configured to control the reproducing unit to reproduce a temporary

disc definition structure stored in the access information area, the access information area
comprising a plurality of unit blocks, and configured to determine the temporary disc
management area in which a finally updated temporary disc management structure is
stored, among the plurality of the temporary disc management areas, based on the unit

block corresponding to the temporary disc management area in which the finally updated

temporary disc definition structure is stored,



wherein each of the plurality of unit bl ocks of the access
infonnation area is recorded with the tenporary disc definition
structure when the tenporary di sc nanagenent area corresponding to
the unit block of the access information area is recorded with the
tenporary di sc managenent structure, and wherein the tenporary
disc definition structure conprises &ldress information which allows
the reproducing apparatus to find a location of the tenporary disc
managenent areg,

erein each of the plurality of unit blocks of the access information area is
recorded with the temporary disc definition structure when the temporary disc
management area corresponding to the unit block of the access information area is
recorded with the temporary disc management structure, and
wherein the temporary disc definition structure comprises address information
. which allows the reproducing apparatus to find a location of the temporary disc

management area.



