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WD 2004/ 077420 PCT/ KR2004/ 000421 WRI TE- ONCE DI SC,

RECORDI NG APPARATUS THERETO, AND METHOD OF REDUCI NG
WO\BOEST470 ME THERETO 5 Technical Field The preB&€nKR2004/000421

invention relates to recording information on and/or

reproducing information froma wite-once disc, and

nore particularly, to a wite-once disc, an apparatus

for recording information thereon, and a nethod of

'WRITE /QNCGEMRIST ,t REE ORDING iINPPARABISKIHERETGYAND METHOD

Unlike a rewitable disc, it is inpossible to rewite

data to a portjon of a wite-an di sc_where data has

al ready been Pé:CBF&E-bClNﬁ&CCF%SSSﬁUE THERRETQ i s

recorded on the wite-once disc, it is inpossible to

delete the data and record new data 1s t hereon.

Accordingly, a new portion of the wite-once disc nust

be allotted to update the already recorded data. In

Techdg! aI since only last updated information on a disc
——t—’sc—aitr'ﬁrgec ; able, a recording and/or reproducing
appg,rat us first scans the disc to detect the | ast
upddfedPresentdpreitignrelatas twc@rﬂlﬁadﬁﬁ%maaﬁnm yed/or reproducing

mforr'r'l@ﬁ@ﬁ &om 5%’%%&%'&@%&1 ﬁ’i‘é EQH?CD%QI %\ﬁﬁé %31:32'61?90 an

he disc to obtalin recent fEt i on f 1o
apparatupémrt iecatding lrtfbrreaipnsromeeamn,tambamethod of seducing atoess time
write-once disc, since whenever information is
ther dated, the updated information is recorded at
different portions of an area of the wite-once disc
unlike a rewitable disc. If the size of the area

Back#ﬂ_ﬁé{rﬁi ARformation is updated is reduced to |essen

nning time, desired information can be

det ect. 2 f 1 f dat

ot SHIEY B, 1 R el B
write \¥Rc2i4d WREAL Baid(dE2EA/ BEEH Aeord&®  PTIRSIEB  once the data is

i nvention provides a wite-once disc, and a et hod
recorggg Oabtbsrvarﬂt@sormdlﬁ@dbvsdmp@ssnbi%wletﬁwtr@rﬁatﬁeand record new data

thereBh! ¢ %’cepli‘b‘?n%&y,f)ér: néw 3 B g{e[ \Hﬂfeg og ﬁé?iré%@titbse Bidtifro update

access |ng upda
the afreddy extorded data.

In general, since only last updated information on a disc is available, a
recording and/or reproducing apparatus first scans the disc to detect the last updated
information. The more information to be updated, the longer the time required for
scanning the disc to obtain recent information from the disc. In particular, this problem
becomes more serious for a write-once disc, since whenever information is updated,
the updated information is recorded at different portions of an area of the write-once
disc unlike a rewritable disc. If the size of the area where information is updated is
reduced to lessen disc scanning time, desired information can be detected fast, but a

number of times for updating information is limited.

Disclosure of the Invention
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According to an aspect of the present invention, there
is provided a wite-once 5 disc with at |east one
w0 e@aad74b@yer, including at | east one update aPEBKRR004/000421
whi ch updated predetermned information is recorded;
and an access information area in which |ocation
i nformati on regarding information, which is |ast
updated and recorded in the at |east one update area,

I s maegirdeshifiaverttiopr rdeidesrs weitk-pece dide, é\n@arrde‘m}pdmf and
anot her aspect of the present jnvention,

appagatye Toreoarding iprBaUALEN dhe wrw—pﬁcwla%aﬁ g%fﬁes‘fﬂé%wﬁosuch that
a dist %\68%53 ﬁﬁgﬁgﬁ B4 u e@' |h§c§fm%ft|oHﬁ’éj?é eas in

predetermn orma on 1's upda and
sequentially recorded and an access i nf ormati on area
i n Vccotdihgtaan .Bpectfmfrthatprmen’termllongthaﬁédﬁ peavided a write-once

o b i e BB O P AP BB whi upct

predé@?ﬂ?dé@f‘mf&ﬁ%’u@ﬁtlé Pébdrégé* @hcﬁﬁn iRtess b PhatictSarea in which
updated is recorded Iin at |east one 15 of the update

|ocatma§3r_rrmoorrega@umgw@maim mdichaisgast upstated @ngrresersted in the at
castgheodad RB autr op BBl Betre b RR odk 't "3,

| east one record |ayer, the nethod conprising

sequerbidihd Yo bR6IE abgestisiahe pregerd divantibnethere is provided a
information in at | east one update area which i

writepmaeedios iinat lpastanegeEott layeh, GRMATSiNg 8 BIUTaly:tpidate areas in
whicR g?@d%fgrrhﬁl%g |ﬂf6trm%518§ Qm?tﬁﬂ é?ﬂf?é (Enfidily rded: and an access

ocat1 on reg Brdi ng or nati on,
lnformltloh aréa ||rawh|dhﬂdeét&ﬂ1 Inlforhi‘ailomp&gaaina@ eﬂormatlam velticle $slast
i nformation area ent in at |east one of

UpdateR AN eEsTERd it Hes HRSAIS-ATBAS, IPHECHE- Rﬁﬁtpre%‘@ts&m%peﬂod
Herel !Fﬁal%%?ﬁfo Qﬁ‘orﬁ’?é%a%%%elh E AL Ié’ﬁrd&‘éiecﬁ%cr%rcgfd&j fnCat least one

anot er as present i1 nvention, there
of thé sippate acked. a 25 met hod of redu0| ng access tinme for
accessing a wite-once disc with at | east one record

hod ial | . ' .
upadeaPa ey B ARaBE P SRR e SPGBy provided 2
metH&d@@d@&m@%W\é&ﬁ%SQm@e RSrefeBbsihg clrilcande airRe with at least one
ead-in area, ead-out area, and an outer area;

recorcblazyemm@ mesb@cﬂ p@mnrlﬁmwue@ﬁaméwomlﬁg upsie&Rdratadsiermined
|nforg]aé|85 u'n%}i iog?%g%s Oeae}a\éfhlc’f\qgtso@%t?@ ﬁf‘j ih?aésg%ﬁ%tcﬁ a lead-in area,

a datePsal, anehdHont BRI, @ndraoaliér aged; kmd reordimg | dUatloMniblnmatlon
is | ast updated in 2 WO 2004/ 077420 PCT/ KR2004/ 000421

regagstieg dFfofmatierpaehieh i lagkupdaieddn e rdaterAgAnk 3D ACEES
inforRlaEidfitreh Hréled: 575t 1628€0RE of Bt lead-in area, the data area, the lead-out

area, and the outer area per predetermined period.

According to still another aspect of the present invention, there is provided a
method of reducing access time for accessing a write-once disc with at least one record
layer, the method comprising sequentially recording updated predetermined information
in a plurality of update areas which are present in at least one of a lead-in area, a
lead-out area, and an outer area; recording location information regarding information,
which is last updated in at least one of the update areas, in one of the update areas;

and recording location information regarding the information, which is last updated in
2
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| ead-in area, the | ead-out area, and the outer area
per predeterm ned period. According to still another
w@speot74ed t he present invention, there is proRCTHE®R2@A/000421

apparatus for recording information on a wite-once
disc with at | east one record layer, 5 the apparatus
conprising a recording/reading unit that records
i nformati on on or reads data fromthe wite-once disc;

one offik Qp@@t’étar@bb eih drhaécaseniophatioh arss peagding g a’el@dshgne of the

unit to guentl ally record updated predetern@n
lead- mrﬁrean@al@a iout grea ¢k theulteiergreP|lEgdgermingd period.

vvrl te-once disc, and record location information
gﬂé@dr{ﬂ%g’ t'?)fé%ﬂ% éﬁ%}* aégé'cfﬁf fg% %r%%égts |HP%¢[§)(?H§ maEh@retltée‘prowded an

appa@lthderetdﬂ@hrvg irﬁf@mm‘tm ort a vmte@rmerdlm mibtaetﬂeas’(@e record layer,
period. Accardi

t t
N R S —
data fr&’?mocbg'vﬂﬂe LgHRY cggf: 1 MY QQOﬁHMérttﬁaPé@lﬁr&s $i%e Yéddﬁdlﬂb/readlng unit to

one record layer arat us conpri si ng
sequerdiatly deconr wadtited pmn!ettetrhlaed nlefOOmQQOh iri ot least one @ﬁﬂ@'ﬁe area of

the Wflp@apn%%%{qco pgdtrﬁ%orggegqftiﬂtnﬁa nﬁ‘%&l%ﬁj%gﬁ{cp t%ig ﬁnf{%@nét‘ ocH wHich is last
updat%ﬁiqg%{e 'a%'l%é‘st bﬁ%%ﬁ'ja%@ﬁ?éae% Bhefekss Hfogdatiod argmdf the write-once

urality of 'update areas of the wite-once

disc mﬁrsmede’r@cmmed pefied.on i nf or mati on regarding

i nformati on | ast updat ed in one of the update areas;

and res t

o085t oS LI B SRR 8BRS oo an
appatdifi @ Fararetomning &ﬁo@ﬁaﬁd?ﬁowvalwmem diss evitheat Ieast one record layer,

predet erm ned period. 20 Qggltl onal aspe (ﬁﬁ?ﬂ% Qc
the aalam%g@@paﬁmgweqw@ﬁgh g (unitgBakegcor o4y @n/or reads

n f] I

et o, BRSO I O Bl Ty OB Corofg e unt
sequ@mt@lyl reeom‘ updhetet rpreaiEtenmneBrmm‘rmaeso fin ptplorath oft Lhmjate areas of

awl ngs 25 These and/ or, ot her as S A van a es
the Weto-PRES FIRFE REROR IarALiony BISETE '05565%" g Eﬁ?f Updated in

one ({fqﬁg'ulgﬁngf’éjgfe%“s' %S%i SrAMEtRon iftdrmHtios r@@éﬂih%ﬁﬂf@ﬁné’ﬁon last

nts en in conjunction with
updateztionpanyidaded nead imgan e¢cassiioformBlicn ared of thepwegikaconce disc per
pred%@ﬂgram of . a recordi ng apparatus according to an

bt the present invention; 3 WO 2004/077420
PCT/ KR2004/ 000421 FIGs. 2A and 2B i I | ustrate

st r ugliiiorsl 85pécteanbiforaiivantigee daee irientiohavill 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.

Brief Description of the Drawings

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:

FIG. 1 is a block diagram of a recording apparatus according to an embodiment

of the present invention;
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enbodi nents of the present invention; FIG 3
illustrates a data structure of a wite-once disc with
w@eooaotrses i nformati on area and an updat e ar eBCT/KR2004/000421

according to an enbodi nent of the present invention; 5

FIG 4 is a reference diagramillustrating recording

of data on a wite-once disc, according to an

enbodi ment of the present invention; FIGs. 5A through

SPlgse2Aeheram e sthrgstanguressaferiiteediyce tisesdacatding to

| ocation information recorded in an access
emedﬁ\'ﬁ’@QFﬁa@ﬂBﬁ REps@NtgnveNntigi:t e- once disc, according to

e [

T3 MRS 3 LR BFEGEM of FFR-GREe olCb WiiParagcoss information
area AAd#ENn m;bdiaista‘rezh,wbdomdlﬁg@e an dlrniaodinﬁahtblﬁltmgre@t |rW|th|on

ga’:ltlé’ grﬁsr gfre (?Qriceeb tllaglsetgzggta%)rﬁgﬂ g wrlte once disc,
. FI G 8 | | ustrat
accosd’@%%agﬁ%mﬁdﬁ“%ﬁa?f ﬁfee. S @%ﬁ%ﬁ’@ﬂéﬁ Fecorded in an
ugdésesArte@ugh 5% acé rdfE@NCE; dlﬁgr@msgreslpleutwelmthratldgﬂ@cation
. t f
nfor bR SR s BaS IR G0N f:Be8 siso. accoraing o
emb(bthé‘htté 8t @2 slekahl indedlicigr ans for expl ai ning recor di ng

data 1n a user data area and a Spare area of

wﬁlf3e6olhtsérad$$a data stsueturg of lpcatior ifednation Aé\f#ltllhtﬁtrai@ﬂ in FIGs.

ntion. Best node for carrying out the
4a“$§é§ﬁ ference will now be made in detail to the
eﬂiqgjVﬂ?ﬁtréfé?éné@Gld@r%qmstrdtiﬁﬂger@bbt@’ng ekaatl &s aafrite-once disc,
which are illustrated in the acconpanyl ng draw ngs,

accomr@géci) anpihes eni®direst ehite pereRENYEMIBr to the |ike
eﬁﬁg @J gggﬁ%u%ﬁgﬁstﬂﬁr{grse:% ﬂfgﬁﬁﬁaﬁ?ﬁ ﬁﬂﬁe@:@?&d P‘leéh uPdate area A
of FIhg; figures. FIG 1 is a block diagram of a recordl ng

ap aratus accor di ng to an nbo i ment f the present
venPilbistrates adata §iruetuee @f a i/vrlt@ﬁ:glqe % ap@@{%mg o an

C ing/reading unit 1, a
emb@@n toll'i E@eﬁ{gﬁﬁ/eﬁgé@r% . The 3o recording/reading
UrfFiG. JIOrllaJ:Sfblfadés detafledniagrdivsciot 8Rplaiding hedasding of data in a user
~information stora medi um agcordi ng,to, an _enbpdi.nent
datageq RBO ST SRR AL ALY U, O IFeARSORHER 16 RE SAPSUIMENT of fhe

present invention.

Best mode for carrying out the Invention

Reference will now be made in detail to the 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 to explain the present invention by referring to the figures.

FIG. 1 is a block diagram of a recording apparatus according to an
embodiment of the present invention. Referring to FIG. 1, the recording apparatus
includes a recording/reading unit 1, a controller 2, and a memory 3. The
recording/reading unit 1 records data on a disc 100, which is an information storage

medium according to an embodiment of the present invention, and reads back the data

4
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WD 2004/ 077420 PCT/ KR2004/000421 fromthe disc 100 to
verify the accuracy of the recorded data. The

W@ oow0Ti4b@er 2 controls the recordi ng/readi ng POI/KR004000421
record data in a data structure according to the
present invention. Mre specifically, .the controller
2 controls the recording/reading unit 1 to
sequentially record updated information in at |east

from %edlé'@d@t)fto Jehfy Bl ddtaratysst the Peceradd Wate.coThe lcon’abllemz controls
i nformation, which specifies a recording position, o

the racasdmg/;sqadl@a uriitrf i 'i?&t)rd)ﬁa’ﬁadntaﬁ@at@rfdw"&r%céor‘i"ﬂg 4R the present
mven@&i de eggfsﬁégﬁ%éelﬂq gﬁé &mtpcgl%a? r%? ﬁn%n techIFdr{lﬁ% readln% unit 1 to

sequérﬁdll?&@b@#@ldjpd}atédilmfumdaum mr&t&eas;tmrreeupn!a:temgeamf tise disc 100, and
The | ocation i nforpmation ls recorded. in.the Fa%cess

record iacsitioat INHMaER, WW?@r?é\?@f leg Frecs ) AR Rl Uigtated
mforrﬁft?cﬁf) 8 [RERE F@J‘an ésé‘ljrﬁgﬁﬁfﬁ&w?'éée@f the d?a%"@@(') fora

gical "or p yS|ca record s of the update
predeteeninadedriod. edn wis endaidimentinfermatior & necotdasl in the update area

in reclgcr)cﬁ;ﬁtg I,ug{l] §It ;tl'g{e %ﬁ{?@&lb%&p@gga (ilg (rjqﬁv}ﬁgggﬁwt g1|eegcsctescs) NoPhation area
when@(/éldstp‘?é(ﬁ'ét@ infRdHEhb& oﬁr‘eﬁ@ﬁjn‘iﬁ oFeFé‘#l@’ﬁ@ren@f ortd PRI rmined

pdating information 1n the plurality of update areas
numheeaxfllmcai qQpdystoat mqmedjng@im?éﬂs of trg upHste arera amRdillgdseith data.

e B304 Bt BBt 3 B2 ity o
updateParlc®&qs dpliatdt 4 predIEMRIABY irMmbeMdfamsPeca huetber of tlmes of
recording position of |last updated information in

updatnre@mformetmpmahh@ rRiviadity ofrlipdese a&%@aChﬁﬁﬁrmﬂetﬁfmlned number.

S L

the réddfr@nhgﬁéaamgfmm & Rebdrdicuativhiigformatioe h/vhls:hlmt:lfles a recording
recor he update area in the acce

positiopfafiagitunsieted é”&ormiquelﬂ@t ledst anecendnta @f%e'F‘ 4be Gecpss
lnforrﬁﬁiil ?Féﬁ.' %%%@flﬁél&%%ﬁ%‘é&%ﬁ?%é%% #‘\ﬁ%rs e recording/reading

1on or a recording work to

unit tdeecsrdi thg lbcation lafcen‘iaodh megardirg mlfcmrrm‘tmnn g/lmpensdastonecorded in
i ndi cates a process in whjch the disc 100 is | oaded
the updets 9@, I BERWS ‘@B%?%Q%@re%ata is recorded on the

di sc 100, and the disc 100 is taken out fromthe
recofdh ”Lﬂe‘?@@ﬁn‘; m%“ép?r’é%ﬁ iRaH DPer PSSR IS @k ding to a user’s

button (not s the recording apparatus in
mtentmmi er atrecorhmy worhto bé perfoooeads t Accordiig i this @mbadinaent, a

B NN C

recordfPASHAANFL B [sORSofdRdesh tHe digc1@8ean@ehe tiscl T00 Reaken out
recordi ng/reading unit 1, controls t he

from thee cratirdigorapmdiraigsuniYhemauses presses 4he siast bugant(ret shown) of
the réc%i’tg n:qe%gnlﬁr?tu%[ng oig%lf t?rg%o@estﬁedo%ce%o gﬁ@?peedé‘?@lhg Wa‘?a the

controller 2 expects the recording operation to be terminated.

In particular, the controller 2 tests recording conditions to adjust a laser power
in the recording/reading unit 1, controls the recording/reading unit to record data based
on the test result, and performs disc defect management. More specifically, to adjust
the laser power, the controller 2 tests recording conditions in at least one logical or
physical block of a test area, where recording conditions are measured, in recording

5
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30 the | aser power, the controller 2 tests recording

conditions in at |east one |logical or physical block
wo@R0oa/0ta%t area, where recordi ng conditions arBCT/KR2004/000421

measured, in recording 5 WD 2004/077420

PCT/ KR2004/ 000421 operation units. The test area is

included in the update area of the disc 100.

Accordingly, it is required to detect a position of

operdtfof drfst aheacwhsler iEatuded B theaptiaté ansa of tHe disc 100.
tested next tine. Data recorded for test is recorded

Accorginglipbistreguired te d@tqcégtp%tt@@ OfAhgéestfafeadﬁl@%red@P@@ﬂng
cond{ﬁgﬁgg@@&ﬁtgaﬁeﬁﬂ@m l gﬁ'o “test is recorded an uRdated in

the tddh@rsH. s CAIZEOfor Riigy @Q@bﬁnﬁhegémeumthe cohtrdi¢ra2 asds the

accuracy of the recorded data is verjfi detect if .
verityagfiaadiegnetnes inaviSeh S6in s carcperaLine §ise JORGR Aidsfermined

unltsg?lf'?af:aogﬁcﬁ dé SECL?ra thfH?-:I Rc h%&f @&t%rlg'v@ﬂﬁé@%%@%ct Wit area of the

recorad user on t I'n unit A
disc 1@ hasardefegter IOthEB' veords vilei danéllet B eonbrots thedeasksting/reading

it s b T s oA I kS S5 o esbhchs g v

the r%cﬁjf Eéroa‘aﬂa di gALiingh ﬁlté% FARE QM @ it \W/ﬁlc%réaefédt Bmsts

ect an stores the created infornmation in
Thermaftmr’gheaconﬂwer Qrmseabermf@rmamlmmtmatmg hh@amsefs)rhof the area with

the dBES Pof P ReABR REERE DR Be Lo TPREEY o o Reh e stored
mforﬂnﬁfl@r'i P drea aﬁﬁréo@?@t%lﬁéé! aﬁﬁfuﬁﬁtthel dondiollBE R @antroisihe

update area, 1.e., a tenporary defect managenent area
recor(:imm)adlrtg‘ unis 1 tth searddhe Gtoresigniormetien @sriemporaiy defect

trols di. ng/ ,
o B85 Y e et 5 B2 GRREA e PALE B g oW o
the d'i%nﬂm nq\!éﬂetﬁeemrcﬁl@y 2deingels thenkeordug/esading Uhi 1 to further

ring each recordi ng operation, data is

recor.deteaim:éary ectppnagedeat inNfeaatiopHos Managin Healemppipl/ defect
ntorb Ry SEETOBRE U SE T g PRI eporced and

VerlflﬁB]tcdﬁ Oébs;t @nbé’f‘fhcgeﬁ’ferbly dataolsgdccav\ﬁleﬂ(brtcbwm'dmi e;e\@e:ﬁldtmes Defect
) information in the ne h di
orogEpRePianeUSing bAJ EBEEIER el dpgRaRaTy stored as
temprgg%(r:c{gf@@ ihRaREn W V%ﬂ'le‘h‘ibr e} 'Wﬁeh"!ﬁetréémafr@ dperatlon ends,

ormatlon I ch stored in the nmenory 3,

the cootrallered eomtraxiarthg eetBJler’@r/read(nlgl\m)lt dto revmdtedhedemporary defect
Wen t he

, eco f data i 0 ted, i.e.

inforgagpe: Whsh Teairein the ey 55 AR tidaBaSe Rentipge (DMA) o

the dt401§d.he disc 100 needs to be finalized), and the
controller 2 <controls the recording/reading unit lto

rewite the tenporary defect information and t
When the recording of data is completed, i.e., additional data will not be

recorded on the disc 100 (the disc 100 needs to be finalized), and the controller 2
controls the recording/reading unit 1 to rewrite the temporary defect information and the
temporary defect management information, stored in the TDMA, to the DMA.

FIGs. 2A and 2B illustrate structures of the disc 100 of FIG. 1, according to
embodiments of the present inventiqn. FIG. 2A illustrates in detail a disc 100 having a
single record layer LO (single record layer disc). The disc 100 includes a lead-in area,
a data area, and a lead-out area. The lead-in area is located in an inner part of the

6
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tenporary defect nmanagenent information, stored in the
TDVA, to the DVA. FIGs. 2A and 2B illustrate

waeomoryees of the disc 100 of FIG 1, accor di PQI/K&2004/000421
enbodi nents of the present invention. FIG 2A
illustrates in detail a disc 100 having a 30 single
record | ayer LO (single record |ayer disc). The disc
100 includes a lead-in area, a data area, and a

disc 1®REn@Hie RIaBPout HiBa i$R@atdt A fRoiter paeaifele idiscat00d.nnEhe data
part of the 6 WO 2004/077420 PCT/ KR2004/000421 di sc

area EOUreset befweradbe dead-ir aga and Bedead-quk agea g0¢ ¢hivigag into a user
t i The, d
oata st 350 . S AT o SHrA B AR SPET rBRS egp ot

reoordé@fandiﬁieﬁs@ér@&aréa@b a répl@bérr@heareanw this eseddata aeaahavmg a

is an area where user data is recorded, nd t
defecir ga{ving ta qosmrensaiefar laseh therrecprdingare {}&Sé’]%

having a 5 defect serV|ng to conpensate for loss in

Eer[6 o RL8FaRRafHo do%éﬂgg %8 Rédord 1ayelrt €0 AR L1 (double

I lustrates a 0 havi two record | ayers LO and
recortlla;(emiib(t)e Arleedﬂ'mi arew,ear damasar)ea and eaduter aneeaarease:me@tlally

o G e S 8 L% R AT o bR, IS8T uter

area Oéjﬁgf a £kl andlaSBad@ut @t%éaére %@%nt@ll??&ﬁwéﬁ fem febder part of
out area are sequentially forned fromthe outer

the speond dfcard layes Lddodisdnnecpart | dpl¥te the singletrecoishigyer disc of FIG.

20, W ledceatt a6e i Pesar Th e BRET PAtend™s fiser RlotFIG 2pe Thatis.
the dec,&POOlQpF . 28 Kas 8B op]BBQﬁe tr’éck Bbhﬁ(@Tv\EmeﬂlcﬁfdéféQ reBrded

has an opposite track pat Ich data is
startmgcfmme antara@ of tlmﬁntsﬁéew@éayaﬁ Liktewand itp peiter arep and

d I 0
coni bRk S bl b 4R bt B BTBT R oA Brea. The
sparé hfed i%aeﬂro@tleb! t@le@eh offite rscH@dy@eral OaridL Al | otted to
each of the record layers LO and L9. In this

enbodi nent, the spare areas are present betwe
| ean BUs egtaediman theaparecareas @se &r%%%@&%%%@%r@eout area

and tﬂgﬂseﬁj%ta?a QFeeaaar?cfggfr\]Nree%rP@‘\:eedse?ro%?a a N&¥he olifer area. dHowever, |

cessar a por user data area may
if necmSarwtahmmenmf theanssr, ddtharea syay hmueed laaranmhi*wlssnmre area, that is,

area nmay be present between the |eagd-in area
mora Ba0. B SBATC e M B PETAN BETHSRTE DieeagrS 26er qet e leac-out
aregOf the disc 100 of FIGs. 2A and 2B, in which an

access information area and update areas are present

in a |lead-out area or an outer area, accordin an
enb&d@n&ﬂhsbﬁt&sl@dpteestmtun‘wfethelm1@@péF}G$1 Aanm@ in which

an acdess ln%ormatlon area and update areas are present in a lead-out area or an outer
area, according to an embodiment of the present invention. Referring to FIG. 3, if the
disc 100 is a single record layer disc, the access information area is present in at least
one of the lead-in area and the lead-out area. If the disc 100 is a double record layer
disc, the access information area is present in at least one of the lead-in area, the
lead-out area, and the outer area. A plurality of the access information areas may be

formed in separate areas or may be formed separately in the same area.

Further, when the disc 100 is a single record layer, at least one update area is

present in at least one of the lead-in area and the lead-out area. When the disc 100 is
7



10

15

30

disc 100 is a single record | ayer disc, the access
information area is present in at |east 25 one of the
wo eadioiTa2@ar ea and the | ead-out area. |f the di BCT/KRO004500421
a double record | ayer disc, the access informtion
area is present in at |least one of the lead-in area,
the |ead-out area, and the outer area. A plurality of
the access information areas may be fornmed in
a doURP AN |Afcrast IBhstGe hpddterared is prevent # st least dree efimE lead-in
area. Further, when the disc 100 is. a single record
area |tb9 dead-aut aees andribe optrtasear eblG .83 I"gé’fr@ﬁ%éwmun%t%@reas Aand

Bin \W:' gﬁﬁqfﬁﬂ"ﬁaﬁéﬂqgg Lﬁ%%igtéﬁ%%@%ﬁf\‘/gl}&%gfﬂwf&d HnR SAbodiment,

preddtemhifBaGafrRREARA Is apdatedl snd iecorded mytee, upalate essds Amd Bin
update area is present in at |east _one of the | e%
recordingeoparation sads ouf peried forwRAatRW igfRrelationaray & aé'ged
S
sepeh UM TRci P ST e RARR O eoRg o e oo, n e
accesdinforemdtioh ameal loca}nbaaief’oanailmobgalrﬂmngrmSpec:tN&smtqmmtled that is

d ded th d t
st upaip iy eofRelale POTRLA RSB R (ReRTdRS P PissplgTiged period. In

this érﬁgﬁl%h% Ocﬂerf@é’atglbﬁ |ﬁﬂﬁﬂﬁﬁ9n i eRNdbdh 8Dredetermined number of

racteristics Information to be recorded or a
recordiey Operdtion uaits lon is recordatwheneveéra pradedermined number of logical or

oy LB of L g RS ORS8RI Reton.
which ﬁg@%ﬁ@g reIrd oA E8AIRITY draffop@atied uptBted il farts of a plurality of

Iment, thé location information is recorded Iin a
updaps emsemaynleei recorided inthe acqessdnformgtiopered.i on units
or is recorded whenever a predeterm ned nunber of

: g?lgﬁﬁé{:ﬁ%ﬁ fl rﬁ%s'ﬁgs@zle c?i] %) B*ﬁ%k?}\fvﬁicﬁﬂ ol% %\tex?la@@oér’]‘é bHF for error C¢ correctlng
code"(E'C%(%b gpﬁ'ﬁé up@iﬁeragéciﬁisrw@feﬁa?ww}@l Of%tum‘fgaa I\m‘tte operation,

u ed in parts of a r t
(ocatio Infargiaien TPatiied e Bsaliom PO S Eo PO it gas!
anotliél{%dag%%gég oFecﬁr&’éoo\?/hgné\%Béggorﬁlgﬁon‘?é&&rdga'|ﬁ tﬁé’ﬁpdate area A is

_ |ng 1S COo the update area
recotdedpr & keabl vt mhﬁber@fwemtgdmg\mpérah@mam emected to be small

| ocation information re d I t
accordina i mARAAHFIES FBSBIIBLES [FQrOFEAsE ssh GNEPn Bk EePeriod of

updaﬂﬁ@%é Yod=tioh Aﬂﬁ)ﬁjm‘émg@g(%%ggéﬁ V@{H@ééc%ésr ﬁﬁﬂﬁ%%@n'aﬂeé e determined

ar ea r en a tota
to berﬁtm’t di (Dmevw@eath@penm mayxpedetedminedte erkdng.  An instant of time

e B oS S kgt R SRR R, may

a|sob@%ﬁé@ﬂﬂ%@1‘e€gmﬁé@n recorded in the access

Iinformation area 1s determned to be short.

Q herwi se, the period nmay be determined to be |ong. An
i nstD;,mngoﬁ rgadreperation, information for accessing information recorded in the

updated areas is obtained by reading location information last recorded in the access
information area while scanning the access information area starting from a start
thereof. For disc finalization, location information regarding information last recorded

in the respective updated areas is recorded in the access information area.

In this embodiment, an update area is present in at least one of the lead-in

area, the lead-out area, and the outer area. However, another update area may be
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when the location information recorded in the access
information area is updated, may also be differently
waledoeomidsmed. During a read operation, informatPCIKRRK04/000421

accessing information recorded in the 25 updated

areas is obtained by reading |location information |ast

recorded in the access information area while

scanni ng the access information area starting froma
furthet aresent irea esbr datr adiag tffrfecea‘sarg’/at :m@thelr Wbﬁtﬁﬂé O%Yedetermlned

nf or mat | re ing information | ast recorde in
InforTROE HERPIEHLA T (RACRCAITEAR UPdaesaigPdand arjochEom ek tsupdate
areal 9ot IBitk@n area. In this enbodi ment, an update area

iIs present in at |east one of the lead-in 30 area,

the | ead-out area, and the outer area. However,
anotfier 4 ulpsieécsa eaethay dfeec@ding iafdwativr420the disc 100, according

to ar, illoSaen HBE BosdrtiviioR bG8 Aok nineghation is updated
n timedf MHdSéduhtialy H&Qﬂ@ié@’ asnsit 1 ewar dedi#inedh Hﬁgéﬁ%@%e&’and

and a |location of the update area is not
informagion s upde@drfaﬂ@@smebsmrtﬁrany eecordea @siB¥ HB#R, i.onB#n in an

[ d di f the
upddlR S8 B Nl BoaSRRF G ing 40 RoS NG thegPratTahn n last
updaﬂ@@I ahedecdirdbdf‘rmh@ugdé@é#%ﬁm ahtiXhé affeffSEbABH#A st updated and

A#n in an update area A, and information I's

reCOW&ﬂ’df‘éHe Wpdateearesnd is eaeeded il ay aceess infarmatioBrareaB#The location

e 0| ke B Bk BEEH B rpton 4t an

Bin. upltlakte thfamelticrcisrupeidtéd nttinte L aR@E8qa& et réBé'rde'@ieas A#n+1
tion B#n | ast updated and to recorded in

f
Atiny dg:ltr/gg%l? gathg li%d%t%@&@éd and infermaties is updaledut tlmﬁs and

oo By ERBrlaFaL o, BARTEL | BRI TSRO miar,

locatmmmca#ratmwem#z isnfeebradd mﬁhe%%@ﬁ@trﬁ@rmaﬁdn@%#agndﬁ\lternatwely,
, nin

sequ ially corded as A#n+1 A#n+2, ..
locatigfy ﬁﬁaﬁt'@ﬂa%@ racorgled infhe PREesOIRTaralionaarea may inalede only
t I
Iocatﬁﬂ?ﬁn for upggtrgéértdgéé Eﬁg@%ﬁrﬂgﬁﬁ&{%ﬁjocat l%gﬁrded A8 update area
Aoanformatlon AA#2 is recorded in the access information
area. Alternatively, location information AA#i
I n the acc tion are

recor may | ncl ude .

o UARSE et ToRfeRaR 1 BrOF 8R4l Mg arar GRHEatR asipdate ares
A or BPRRRAEN MFErrh8GSH AR bhd rddddeP e %:’ ce8s n’ﬁo%aﬁon area regardless

Further, once inforrmation is updated n tines
of a mmbeu@fwwdatm@enimﬂ@menaee@"ded in the other update area BorA.
Therefore, when a number of times of updating the information recorded in the update
areas A and B is n, the location information may be recorded in the access information

area.

FIGs. 5A through 5D illustrate location information recorded in an access
information area, according to embodiments of the present invention. Referring to FIG.
5A, the location information is repeatedly recorded in the access information area.
More specifically, first location information AA#7 is recorded at a start of the access
information area, so that physical or logical addresses increase. Next, a copy of the

first location information AA#7 is recorded. Next, second location information AA#2 is

9
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20 A or B, location information may be recorded in the
access information area regardless of a nunber of

W@ p@an7Tgo i nformation recorded in the other upPEI/ER2A08M00421
B or A Therefore, when a nunber of tinmes of updating
the information recorded in the update areas A and B
is n, the location information may be recorded in the
access information area. 25 FIGs. 5A through 5D

recotdelduaht ahén,| ®edpy enthiedcdonitibeatioreigfirRiliohnA A2 frredided.
informati on area, according to enbodi nents of the

Recqidiegehe same ifeonatioreidce insgeasesrtherelidility ane nobesiness of
ot B85 e b BREIEPb ek SRR, A DECREEER ry be more

than itwicerarat ihens e infofmatisrondgthatecardddusingfart interfsasir®smethod.
informati on area, so that physical or |ogical

addresses increase. Next, a of the 30 first |
[ oc RereRingPdr GabPons salpared ?@%Kﬁ&%ﬁows&n infQrEgtion is
. . i i _

repea R BB BLTS AeRad ftgrhpich Rt ing scelings of jepording the
locatkeciofmrmadioatis oot ihe sanmat | Mordspcifisalhye ficstdechtion information AA#7
. Recording the sanme infqormation tw ce .increases. the :
s rechﬁﬁg@ffarﬂw?mapmﬂfﬁéeﬁcaﬁss IneraRatian Yo, R A psical or
logicaf addrB8SeletRe8EdI NBxE, RECIAEY thEP&tTaEAtRIh IMRIRAIOROARH T is

than twce and the sanme I nformation may be recorded
recongeidn gnerihémt sadoaddcajiomeinfoschation BA#? isi negotdedr| BdlexdBa copy of the

secofi SRR FtrbRubh B fhis hROBILD ARPERLR ok wiprggaton wice
increﬁxgtés ﬂﬁélk@%%ﬁit@éndﬂ ?@Méﬂhé‘% dhigforhRgiehi osliﬁnmé@y, AR hBmbet of times

‘the sanme.” More specifically, first location _ _
of recerdingriing samadefermakion sweyriRehose dhan iwjce eomthe sente iformation

may pegeRa e e SRR RR el "2 cOpy of e first

| ocation informati on AA#1 is 1o recorded, and then,

secqmeé aceatiimformafion ardd ohFIBNVEL isphyeiaillgded lodiexdly, didided into
copy of the second location informatigon AA#2 IS ,
two subcieged. InradisstdRubareRelingh ircatinn dnfremation Ai#leand second location

orb G205 ARl A a8, SRRl logpa aacresses
incremeeor th agestbed sabwreafaocom obtnenfirgt loeation emfbiraationide 7 and a

and the sa i nfornation be recorded using, a ,
copyiGhiar BEsONHIPSHUPR OISl AAaTs SAE G e e b R garding 2
sequ%hgé o??eéo?di?@ytﬁbqﬁﬂolrﬁﬁaﬁén,l tREIf & I#)éfatfﬂn"i'n@(ﬁ%dti‘&tnOAA#Y‘Pthe copy of

sub ar eas. a first sub area, first location
the firstflocatidn inforAketibnadil £, dhe secbod &adation infofmatian iAA¥2\a#2t the copy
of thgégpég ena iloﬁlir|1 orr%g Igrli 9\,64%62 asr% s?eta%tenﬁgp(ys}e%%lrdé)c{. ll% hlcsaI
embodiment, the original information and a copy thereof are recorded in different areas,
thereby increasing the reliability and robustness of information. Alternatively, the
access information area may be divided into three ore more sub areas, and location

information may be recorded at least three times.

As compared to FIG. 5C, the access information area of FIG. 5D is physically
or logically divided into two sub areas, but the sequence of recording location
information is not the same. More specifically, first location information AA#7 and

second location information AA#2 are sequentially recorded in a first sub area, so that
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increase. In a second sub area, a copy of the first
| ocation informati on AA#1 and a copy of the second
wo o@an7aeo i nf ormati on AA#2 are sequenti al |y r ePOF/E®A004/000421

Regardi ng a 20 sequence of recording the information,
the first location informati on AA#1, the copy of the
first location information AA#1l, the second | ocation
i nformati on AA#2, and the copy of the second | ocation

physicdl or fogicairadtifdss ey geceasent Algb| & copg of desifirst llbdé’ﬂlbﬁ information

nbodi nent , e original informatjon and a cop
AAH] RBR FORY b é‘@c%ﬁ%@ Ipgatipr infraatiogrAAE2 are ﬁ@ﬂ@@@vﬂally recorded in

a se{;é‘ §§l§'a?éé sfbillh'é?k)hgtfqbél' rM?@P%leécg:gH§§ékeaécr%5 e. Ihe sequence of

or mat'| on. access i ntorm
recoatieg thminfhrenation idete isahe adillestrates iMF IS, 5TH Atedss, thadirst

localigTh Reb Rt eGPy, 46 the IR et AR She secone
Ioca’f’i’c’ir? ﬁ‘]f&fmé‘_tloﬁ A;§92' and h‘)’éw@ebﬁ’the@edoﬂ@' (é@éttdﬁ HEd’rh%q:gn AA#2 are

into two sub areas, sequence of recor
sequentiatly tecorded.or hing louglnatlrrﬁmtnathm aredra.codyrtkereof are recorded in

oGRS oo e GRS, e bRt B ion

Alterh@ﬁ%lgetﬁe'dazcésé i Em&tith éfe%ama§cbé @l@FdedthWHree ore more sub areas,
2004/ 077420 PCT/ KR2004/ 000421 “physical or |oglca

and lpgatier y¥ernieiiore may. berrensrded eblepsbthreddinfés: st | ocati on
informati on AA#1 and a copy of the second | ocation

soc IR RRARESa o8 REOUGR bftockugFiRbRROT 448 ag shgwn in FiG
4 anddtGeaSA thrbughBdlueReferAfg td FIRI6]ithe lddé@thﬂﬁféﬁﬁi&hbﬁMA#/ contains
is the sane as |IIustrated in FIG 5C That is, the

an idenfifier, gnjascass GRINtAF oy amtipdaieerea A tans @pygcess peister to an update

e 114 PERISRU T | B RSG5 fon o
mformaaﬂlon mtumawanarreco@eq Uiettié apdaterareardledThd Becess pointer to the

I.nf or mat i on and a_copy thereof are recorded
updqtﬁ a %f@}|@q$tto§r Lo |pg@0§5i§an,qfdmf@g§ahgnﬂafg updated and recorded in

the L{ﬂ%'altégféd By #gd] rLs(t’:?ﬁ’tfé ré‘?msa%c%%b Ipﬁarﬁépﬂﬁ'ic%@es a s}t/artlng address of last

ternatively, e access I n ron area
recodied id&dmiatibn. t hree ore nore sub areas, 10 and
| ocation informati on may be recorded at | east three

| ot 5i%at fIGitrAIeR 2 SRR ER rebpTg, NlosmaHan Arbe B 100, according
to arldMerEbeEmdreiop ithd PBeedeit H\@ntlén t h%;érﬂﬁéttb% 7.8 shown in FIG

i nformati on AA#i contal ns an it dentifier an accC
4, predetersinedontoymatioatie uadeted) tisnes and Wﬁlaﬂwrmm’ded @s A#7,

ar,e The_a oi .nt upda :

220 MO B0 BUER Breel Ao B BB B e 1P a 1 s
and $é1iu§rﬂfﬁtlyl_@ébdréé<ﬁ adBipt gkand B#ﬁﬁfé’ﬁ@ptiﬁté BRaUBdaiext, location

area he access oi'nter to
information AA#71 regarding information A#n Iast updated and recorded in the update
area A and information B#n last updated and recorded in the update area B is recorded
in an access information area. The location information AA#7 may specify physical or
logical addresses of the information A#n and B#n. Next, predetermined information is
updated n times and sequentially recorded as A#n+1, A#n+2, .. , A#2n in the update
area A, and predetermined information is updated n times and sequentially recorded as
Bi#n+1, B#n+2, .. , B#2n in the update area B. Next, location information AA#2

regarding information A#2n last updated and recorded in the update area A and
11
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update area B points to a recording position of

information | ast updated and recorded in the update
w@e@a/oB420-or i nstance, an access poi nter i ndi CBCEER2004/000421

starting address of last recorded information. FIG 7

illustrates a nethod of recording information on the

di sc 100, according 20 to another enbodi nent of the

present invention. Referring to FIG 7, as shown in

inforfria@on B#ZmlaedaF@at@d@w tetbederchini the u;ﬁat@dﬁﬁB i ré¢df§§d in the
and sequenti al recorded as A#1,
acc%ﬁdﬁfpéf%aﬂ% agea. arﬂ't?j’ﬂéﬁ\&'ér'ﬁ?ﬁ&ﬂ l.nfﬁrmamm/%#r recorded in the

acceéggﬁﬁoﬂﬂaﬂo@g?@asmag/ﬂﬂclﬁ atbz{g'rogé %nfrﬁé%gﬁjno a?@#g last updated

infornationmratomedAdtie upga’redarre@AnfB mat i on A#n | ast
updated and recorded in the update 25 area A and

[ [ . B# t da d ded i.n t .
e PFBaUEH Ay Qe Bed i+ any ATCREdTorBs Hilsiegation
mforﬁfa@@n S-Bé%lfillﬁg%é&%n' G195 d REd @ﬁgﬁrﬂé@ﬁ Rerddd in th'g#lfpdate area

ysi ca ogi cal addresses e Information
B. Endlnm&ncel\lé)a LOCp'ﬂ@mietfemmﬂmdmnhfd@dnattm@mfosnammﬂdﬂied1 n which is
ecorded as A#n+l,

reco’@@gﬁm-tﬁg&@e g tRa [(=Tenlg pg@&sgmcﬁggg%orr’e'spbnding

|nforh1é"’u@h'm¢moﬁréc§rd§2ﬁﬁttﬁ€ dbota*té‘”ﬁ?eaaBd F%ﬂﬂﬂé‘?éﬁédry whenever the
recorded as 30 B#n+1, . 2n i n the update

updaie ese®B iNepdatech dae uadatmar@uaw&mm a}wlze updgteddi rigr instance,

combJhBE L A AXER 3 LIS o209 1 SRRLASELd b kDS o atoucr

therd Rf i ORAHGEtHBYSIA, bﬁ@tbe&daéeﬁe IS rhEF ﬁé%@rdéu e update area B
update area B is recorded in the access infornmation

changega. ImpralEasaessenariee uhiesrinstants waen opdaiag a plurality of update

L T e e
lnforrrfmftlch ﬁ@te@ﬁdé@ﬂoﬂﬁa@bdme thea Wﬂﬂ'lﬁér@e\.@rﬁﬁoﬁnéf orecordBe in update
i nformati on A#1, ., AN+l ..., A#2n further

areag @éh%rdbané'&%ypéﬁie ar@ﬁe‘h rﬁawdﬁ{eépwzewf e upeats argeof is required
to bd thﬁ%t drhdaked Ié@fepmgﬂ%oca c?lgﬂﬁéjseﬁf {He z%tﬂgr Hﬁcg%eﬁad‘éggi +To prevent

or 1 nstanc IntTormati on

suchténprobhém[ matards wivenupdatingithl dtiser upizte deshbs ard ;bt@ferably the same
points to a recording position of th

to migghe BB e RS PEiR Bun M5O, GdsF lRA@TdIRGLRIalpRidTermation in
the o@ﬁ@r%p%! E Qe dé&'tﬁe ‘irﬁéuérﬁé‘bloﬁ"%&‘?(}& i{ﬁ%alféu%t%%?j@é & Whga'n is updated,

IS up ate te area € update
and Iléoatlmmstfalmnaﬂon ﬂarg;aiadimgm |¢det onefiviommbtion réédrdedh? the other update

area Al OGRS i isHylgR ares 4. | dRBBe Rl cores i the update area A

afteriddhifl8Md RItor@RETIBFMAfIo IEtHEAREPUBISR Feas, since a predetermined

recording position of last updated information in the other update areas can be changed.
When a position of recording last updated information in the update area B has been

determined and location information regarding the last updated information is recorded

in the update area A, if an ECC error occurs in the update area B after recording the

last updated information in the update area B, a position of the last updated information

in the update area B may change.

FIG. 8 illustrates a data structure of information A#i recorded in the update

area A of FIG. 7. Referring to FIG. 8, the information A#i includes information
12
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changes. In a worst-case scenari o, when instants when
updating a plurality of update areas are different

w0 camioomaeo anot her, and a recordi ng position of PCEER2004/000421
updated 15 information is recorded in the update area
A whenever information recorded in update areas other
than the update area A is updated, a size of the
update area Ais required to be the same as or | arger

regatding itsel$ amdef psinterpaditindie dideationpdabrespeading Teformation B#i
ev_enb such a proble i nstants when updating the
recog{qqiel,nt Ed&d@t%ﬁé%%Bé?fé:%r@f erably the same to
mnimze the size of the update area A. Also, after

;50%@. 9GIRdat e SubRIERE itﬁg‘dig,ﬁiﬁﬂ)t #ﬁ(%gggéc%@g?tian

eas, the information recorde e u
embuodinednticd thie pedssoht imeemdiohoc &b converfiemestH iGN lkgamtenthe disc 100

o S e B e e B B R 0
includ®s RCaicdad inforhBfol BASH & déedt ﬁ\an%%;bﬁ{en? el g_{)M'Ag a temporary
di n f h p S, since

recording information in the other ate are
DMAx(TiRMAdtancha mecbrdingeeomdlitian test atéaon Afeddasut arpdanfdite disc 100

. iynformatiaon in the other. update areas b nged. :

inotu3S 3t Bk Bt At delet ey s o Ba R DVA, 81 & recording

conditifrPte®Bbied) i Thathe tHeREEsRfGmFatiSarkee he BRIARMRENEIVA, and the
and | ocation information regarding the [ast updated

recording caadifion tes! areaonalelie presaridn apleastone o4 the lead-iararea and the

oac SR FEAONF GRS B 5 BN AL Akl BESE Rpmaton aree

a D\Mesa TDWMA 0&ind Beetaslinglpsiadigsh tadh ars@biemcluded iReach of a lead-in
update area B may change. 30 FIG 8 illustrates a data

areagind 2 180k alegf RASHRNESHN AA InpetBad &f therdiseel Ao dtie0, an access

i 7 figrk| } 1. i nf ' )

iorffnSeph, ARATa TR M08 b B el 95 A REFEH Bied

eachRITd KRRIOID4rea8 hdlla lesrigauidirag posiieinkedan dneouper paeof the disc 100.
pointing to a |ocation of corresponding information

Bti recor jn the update area B of FIG 7. FIG 9
o1 e TaMA pi The Bcardingieonitiontent earagespond to the
' odi t |/f ' L,0 ;
opde SRS A 002 PRI, Bind BB Gt

inforgnadipn gegaiciudtanpenpey miinegenel grfoimatieroupd@edBndarecorded in the
oM B P odbeb S AR B pordoon et o
whelteq’@@@fcﬁfﬁ?’ ggﬁlﬂﬁoﬁg BNNast fife@afLFtiofded CPREIdhPBradr@Blanagement

. area. A d-out area of the disc 100 includes at
informedien inledes temparace defachinsemaatiaonand éemparabyvdefert management

torf R, 238 TS AE 1B SR IEbARR SR 3h P Rl condtor
test &le@ may specify a start address of a portion of the recording condition test area
where recording conditions will be tested next time. Alternatively, location information
regarding information recorded in the TDMA or the recording condition test area may be
selectively recorded in the access information area. In the TDMA, the location
information regarding a portion of the recording condition test area where recording

conditions are last tested is recorded.

In this embodiment, a recording apparatus tests recording conditions in the

recording condition test area for every recording operation, records information on the
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1o recording condition test area may be present in at
| east one of the lead-in area and the | ead-out area.
wo Rootlog7400 sc 100 is a double record | ayer di SCPCEHER2004/000421
access information area, a DVA,L a TDVA, and a
recording condition test area are included in each of
a lead-in area and a | ead-out area positioned in an
i nner part of the disc 100. Al so, an access

disci1@Ddyasedi amthar test resuBMand dedda¥é\terdpdraty hﬁlﬁg@rﬁéht information in
% on test area are included in_15 each of
the ﬁg VRERRYSA 2iegording gRertongnds. pddius; Uﬁ@ﬂnafﬂprarecorded in the

TDMXYARE i J%Frﬁaﬁgn ﬁwht?ne%ﬁ&d%%concﬁ"ﬁéﬁteét fed QF@S @ﬁ%tetdnﬁ recording

recordi ng condition test Qarea correspond
operap:idatuelta,r eASoAlcmadoB inforiRbtbn Begatdingrthé.recordile candigsss test area

| ocati on information regarding
s e Baane PR MG dhe e PRI Mt T AT Ra maNan 6 dgh TDMA.
in the TDVA, and | ocation information regarding a

por tjh @@nefalt lhﬁ)rh%férn%ggrdiﬁ’@g' §t|*lﬁfhrb%°fta &5€3n @Rgﬂl‘b%]@defect

recording conditions are |ast tested are recorde
manggefenhisypartarampshwitetheértherdist defiect managemeant ippedoymed or not, a

ool 5 PR U A TR A B BRSHER spar ar o

recofdyd inthe @MAhe recordi ng condition test area may
specify a start address of a portion of the recording

con%{fgl on test area where recording conditions wll
be tW¥seRMdIeC 1U0his loagleciniagireeprding/mastingapparatus such as that

shoE L I Z5pARAR ol AP Q05 0EE ed o
Ieadsjaalt ecd;a vbthe discd00ed deteririire horeesmanages e dige 1@0esnd to record
i nformatjion regardi

data&?r?f %ﬁd% 12 f t@ﬁ?eﬁl@gﬁ' HE’OCOWWQV&& it herampugt %%ta recorded in the
Ieadr r@%?ééj!aﬁ@/or W@aﬁ'—&ﬂ%ré& ér@ééeé %Slbﬁgd ﬁméqg LGSR é)reparmg

hi s enbodi nent, a recor ing ap ests r cord
the rectmrdillng @m@prcm!udmeg oBdataea:ftHrdhagoaxzbm\gi of thendisesit0Oar §a solve this

recording operatia ecords informtion on
problefa of 67 s SsGP 0T RSP Tpea AR CRSIRA Toriatary g fect
mané’@érﬂ@nplﬁfdrhfétfoﬁsénd Mdre@?ﬁfgbﬁ%ﬂmgﬁe@gg Qgé’ to be recorded in a

managenent | nformation in
TDMfec ol higVépisralictted te s leathinsarea renof ordhie dead-ecb eoksdof a disc,

] T i .nf or on..i e recor
veind BehiBred AV RS U SR b RSt management
infor@peibAf inelidiy ﬁe‘i‘npo‘?«bﬁﬁdeﬂe@@m‘férﬂﬂatidhféﬁmmag)ﬁaéfé& Rtanagement
the recording condition test area 5 is recorded

inforinggjan nehichiis fpst recardag on the/ TRV Je resardedintheabih | Fhat is,

wher} ?Sdﬂ:?ﬁ@" g?n%ﬁ@ﬁét@h 88’[ m%?%@&gbg nth(r?g a@?s'cnﬂ;haﬁigag%m required,
only lzst pesdrdedrrdormbi@irner thiehtenthosarydeifesit mapage®BRb Infbfation and
temporarlrfyocleqeg[ |rc1)frormat|on,awh|ch have been updated several times, are rewritten to
the DMA. Thus, the recording/reading apparatus can read defect management
information fast from the disc 100 just by reading the last recorded defect management

information, thereby enabling fast initializing of the disc 100.

In this embodiment, since the disc defect management is performed using
linear replacement, the temporary defect information includes information indicating the

position of an area of the disc 100 having a defect and information indicating the
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| ocation and information regarding a defect, and a
size and location of a spare area are recorded in the
wDRo4/01320Men the disc 100 is loaded into a  PCTI/KR2004/000421
recordi ng/ readi ng apparatus such as that shown in
FIG 1, the apparatus generally reads data froma
| ead-in area and/or a |ead-out area of the disc 100
to determ ne how to manage the disc 100 and to record
posmbﬁ af an aoea vetd dist 400rthat ishrepicemehfor tHewrE# having the defect.
he anmount _.of data recorded in the I|ead-in area
The iaiaperary Refec managenprddnionpadar ésysed fomasadeithe terporary defect

mforfgﬁ%ghré?r% ! ETUd%%G?%"n‘nggorJr%&l@ r{getﬂgr g)d‘béf t#%%é’f 466 Where the

ata after the Toading o 0 SO
tempdrary dgfieobindomeatiohds retdreedr easons, t he present
i nvention adopt s terrpor ary def ect managenent

to 08 ety B8 koS Eestnemativg Anddeimporay defect

manhgé%ehﬂlr%ﬁﬁatﬂﬂfjé@ rebBRjéoeé\Fér?'#ﬁné‘\Vvﬁ@nq re%orﬁlﬁgoperatlon ends.
Inthe rai\gse parated fromthe For disc fina

Aaimjormaatinreragarding a dﬁfactmthl@hpcwursInmdat‘agrecorded during

recol B bAlRtNH e T RRCpABaRIiG £ IBRIaPEhsRate4 ara sroorded as

tempOPh#y défect iResrheiibni# , e l%nafbﬁtregérdlngl\ﬁ%fect Wthh occurs in
addi'ti onal information will not be recorded, that

data deeerdeditiiringaecerling opegiioped, angrinformagion rf@@afldmgja replacement

aes L I 5 DL IR IS o

manhg@mehémﬂommim@rmgmdg tempsranpdefacemfotmaion #1282, .
DMA. Thus, the recordi ng/readi tg apparatus can
reco HirBRerapa AgtpstEIANa0e MY inforatiend , #2.0m t Fﬂéedn@reagement

infort&®oh cﬁpés rggﬁjdﬂ% 55@5’“ bf 1HeG8 ﬁ)%b?%ecjgqugtslpformatlon #1, #2, ...

manage ereby e
initializing of the disc 100 In this enbodi nent,
si nd¥hehadditonat ddeotanmah hgesentdeidsn piee Hatanekausi agser does not

desite, B ahal T o TAEUA A A 05 WA G BOp oo orapprary

defedlf |ﬁﬁ)rﬁfatbhf%eéd)r%‘éd]|9%t€ dpanadStetemiorARfiohMr %é'ﬁﬂd' fhporary
i ndi cating the 14 WO 2004/ 077420 PCT/ KR2004/ 000421

defegiospnpgament imforanaimnokceieddinst tero@orehadeiest management

ior RS8R, s kb e recorved

tempBRagafefebEnf@ARAbAY , #ef eclyi is Rd ABd renridewid M DRBS

| nformation indicating t he position of the disc 100
re the tenporary defect information is recorded. 5
fﬁ s 1@ id defailed refaienee disgiramyilleriraling regputingof data in a user

data 2n&h WEARPE }PUrdl§IEFB, according to an embodiment of the present invention.

Data can be processed in sector units or clusters. A sector denotes a
minimum unit of data that can be managed in a file system of a computer or in an
application, and a cluster denotes a minimum unit of data that can be physically

recorded on a disc at once. In general, one or more sectors constitute a cluster.

There are two types of sectors: a physical sector and a logical sector. The

physical sector is an area on a disc where a sector of data is to be recorded. An

* address for detecting the physical sector is called a physical sector number (PSN). The
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managenent information are recorded every tinme when a
recordi ng operation ends. In the TDMA, infornmation

WO e@antisang a defect, which occurs in data recoPdPEER2004/000421
during recording operation #1, and information
regardi ng a replacenent area are recorded as
tenporary defect information #1, and- i nformation
regardi ng a defect, which occurs in 1o data recorded

logichlisectgr isea anifiim g/higredatal caim B memagetdrih er fiBtsyeiem or an application.
regar d]j ng a replacenent area are recorded as
An %dé’%%ﬁﬁ Qfgiea%ﬁ@etthe PG eakleckH igsalled pdegical sactempummbri(LSN). A
. . ) ‘ ) { ; _ "
i FRABBRERRE I AR oI AR B AL HeE fing posivon o
datadmf adiscwsiaganRBN. i i arcomtputer éilan #Pplicationfoe recording or

repr UG OBttt BPYraIdeaat TaAHeRn S ot LSS ahd fhe gostion of data
is defbeBdadiid A908N datensang SN@aF@ﬁ%@%@r%\ﬂ% gﬁtrﬂﬁé f the

area or a user does not esire to I'tIona
recogding/redding iapparates, batieskcor ivhathierdhe disd $00 eguiiairesda defect and an
... tenpaorary ef ect information recorded in a tenporary
'n't'a&iéefr%égmprﬂo&ﬂm?oq?tﬁr ea and tenporary defect

managenent information recorded in a tenporary defect

Man aREfaRiHg 107F 16 M8t iAaderifte adlser e hideeand B ddotEdA spare area
For disc finalization, the |last recorded 20 tenporary

in wiijeh &GNs areoseqierdially allogated to a plyjalitysof selorsr(@ot shown).  In

oond N ) B D S S S S S8

allocatehto’namdetectipg ieeas, 8aclBdingaepladenteritd rédoreésd adiHesdare area,
of the present invention. Data can be processed in

the cosraspPnUangs behvean tedrsNs angdhe 4SSN isor@gnaintainedien a disc
' ; ; ed f i S .
nas $8ete e 902, 4041 908 RITNRIA Caflghid Bttt a ol
secloenotes a mnimumunit of data that can be physically
recorded on a disc at once. In general, one or nore

sectors constitute a cluster.. There are twy types of ,
sect/Bi2e Ugefiia; argp A disEh otz rgopiEieAcaiines dn adiontingus recording

. ) ) _ . _
modg*@(%' @AUORPE®BYdihE Rdd&r iﬁ tﬁg ﬁnﬁhé&géﬁ?ﬁg‘?dlﬁg%ﬁ&&é{%s%r data is

ata is to be recorded. res etecting t
recopsigissecplensietly eandicontialidusly.a Iphsiraadomeetordimunivele, user data is

..The 1 2004/ 077420 PCT/ 004/000421 .
randp iy b e on 16 SRGATEE fin SRHICEH BOTAU8R4 SdaRagikiemined
units! &F diatd il fhidksthererify-afteRRPitd AREAGNs pMorAskl ess for

detecting the logical sector is called a |ogical

sector nunber (LSN). A disc recording/reading
appa¥Bendhe diss HY sHaadeqinty the recosdinptreading anpesatdsnige

A : S ' PSh Q r
appaggﬁfg r;[bgt'éprglf:%ra i %br?@p@r;%lgﬁ &é@é&%lgacoﬁwlonl s afABHhE disc 100,
adjusts a laser power based on the test result, and records information on the disc 100.
As described above, once recording conditions are tested in a portion of the recording
condition test area, the portion becomes unavailable, and thus, another portion will be

used the next time for testing the recording conditions.

The recording apparatus records user data in section 1, returns to the start of
section 1, and checks if the user data is appropriately recorded or a defect exists in
section 1. If a defect is detected in a portion of section 1, the portion is designated as

defect #1. The user data recorded in defect #1 is also recorded on a portion of the
16
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5 reproducing data, the entire data is managed in

units of LSNs and the position of data 1is detected
waigiag7am LSN. LSNs and PSNs are napped by a cPOI/K&R008000421

of the recording/reading apparatus, based on whet her

the disc 100 contains a defect and an initial

recording position of data. Referring to FIG 10, A

denotes a user data area and B denotes a spare area

sparé@rea BihidrePidspartion af g Bpa drgads iro@Alcbdddta récorded in defect
.plurality of sectors (not shown). In general, each
#1 9 rsNritsn iz spliprd senlacementitt Ha, Feneqasdieg éippasatie gecords user
data L'n$'§l§cﬁ’6r? 2 Al9sabsHe %fbr%f‘%éj(ﬁifoﬁcé,'a\ﬁ% Heeks 'V%Héfﬁépmen@ata is
replacenehts recordéd I nh thé spare area, the

propedy respdad enaeldfetivedststimeettihs2 antf d defebBi¥sdatsctedtin a portion of
[ .when a disc, has a defective area, even if

Sectgﬁ'eﬁ?téﬁégg jorgis designaled ag defrcting. ¢ hdkeydne replagementitza
oorreilsgﬁi'nﬁfﬂg tgé%fg@ﬁ% [s- folMel & thS §hakdida &, egftﬁthé}shgég%ggﬂ and

recor I'n a continuous recording

replacenad ¢d arectesiinajedirdsection 3 bétheousendataareaoant the spare area

node ser, data i recorded sequential |y d . )
B, regBretvRbudnyection fna JelfiiinasdialteHy ans delclasive amads not
desi%,r%teaandomy recorded. In the data area A sections 1

hrough 7 denote predeterm ned 20 units of data in

which the verify-after-wite nmethod is perfornmed. Wen

t he Tdiesiecouting eppataiwsireqnras iriermatinr igaoding aldifeet #1, #2, and #3

T e e e
whemeddistiipgaersiin POVEexReaed t®Bnd Nartdrahb reesrding %lgg@erifying of

records information on the disc 100. As descri be
data jp seetioncies.r WhEN @ WeErduRases Beseiaeldbutian efva recarding apparatus or

H . . . . ’ h
L L
managéreheinfarsediontfer nemagiigmenigoratiedéfesginfdrendtReOTOFNG 1 is

conditjons. The recordi ng apparatus records user data
recordedsaciamnPrary feiegk menegcmeat yifarnatian THES #ain the ARMA.  Also,

ocaiPRHridch 8o S3KRu0 T oPRR AREATE LIn B6R 108 8 i urich
next iestavip betpeoforokdde durtler récotdee ipding TOMAS desi gnat ed
as 30 defect #1. The user data recorded in defect #1

i d ti f t 16 WO ,
2003y B9 M 10RRE GBalTo MY, Hcpinlao sPeraiien # Flerts, Fesording
condBRInki 18 Aéadied %Pﬂ{&re%bﬁ;ﬁn&'c@ﬂﬂ@%ﬁ?g&f‘ér@a[ §ﬁ(t9’6%?éji§ fdécorded on

defect #1 is rewitten is ca placement #
the digex100 pased endhelimepsapparrasuls ridote sigeciieally, during recording

operation #2, data is recorded in sections 5 through 7 and defects #4 and #5 and
replacements #4 and #5 are formed in the user data area A and the spare area B,
respectively, as explained for sections 1 through 4. If recording operation #2 is
expected to end, the recording apparatus records information regarding defects #4 and
#5 as temporary defect information TDFL #2. Thereafter, management information for
managing the temporary defect information TDFL #2 is recorded as temporary defect
management information TDDS #2 in the TDMA. Also, location information regarding
a portion of the recording condition test area in which a next test will be performed is
further recorded in the TDMA. When a predetermined number of recording operations
are performed as described above, location information regarding last recorded
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data in section 2, returns to the start of section 2,
and checks whether the data is properly recorded or a
waeledoeor742Xi sts in section 2. If a defect is dePEUKRAKL000421

a portion of 5 section 2, the portion is designated as
defect #2. Likew se, replacenent #2 corresponding to
defect #2 is forned in the spare area B. Further,
defect #3 and replacenent #3 are designated in

temm:afatyi managelfnehh nfosestictategoadezhinAhaMDVAS ahl ddatidhaaformation

res t|v$ . In section 4, a defect does not occur
regaé‘?iag ] \fr%e EGGOK0INg CRBE"“O&é@ﬁ*g@f&ﬁé@e@deW@lng conditions will

]
oo PHASRALAI BB} PSS IEHREIE ot DER QLA 0g, e
temppragy menggemeyt thédrecatianninholudes itempd ity défedtinfermhbBitn and defect
%,hen [ operatl on #1 is expected to end, after
man %%mleg n?é} Ahd veri fying of data to section 4,
i.e., when a user presses the eject button of a

r ec adoRdin W@ﬂi@b#&eﬁf invERGON HNEcssURRE f?i(aﬁ“l@ dlSA(‘[ 100 can be
al | ocat ed | n a recording operation is conple

reduged @ piegerieed beleMsr mat i on for managi ng tenporary
defect information TDFL #1 is recorded as tenporary

def %Eoﬁgg%ﬁfﬁmeg'f@‘;b% a.&narboné; ﬁéuéatlb L% B¥hiock is 1, data

recowdamgnrsoper@nmmdﬂnntbloﬂ( ritd that @se BIsORCChurdts. NeXhet @8ta recording is
erforned |§ further recorded in the TDVA.

perquﬁ 'F dgte gregsA 8. aihinagessdied, o eaiesping oegéatmmd as a
resul#zcgétrazﬂé%lfn Icﬁgﬁ@gﬂgﬁ% E%B?ggﬁgg%degx%e%‘é dH@%ﬁu@% bddBss information

areargverydezpoh  Whendhfoombdon babemmté@eanw@bbft@d within a block,
cificall recor di ng operation

rsulg.l\/b<? p ur|n
a nuBRY b imeR T pRF g fesoting PoREiones SaYN e 13 number of
blocl&%ﬁd S Iﬁ‘lhl@%sﬁ&t #das gf & eaﬁié%n@d%cﬁﬁdlﬁgid%ﬁloﬁrcﬁ |réformatlon

formed in the user dat
Updaﬁ@bpectlvel y, as explained for sections 1 through 4.
recordi ng operation #2 is 25 expected to end, the

rec S i nf or.mation re .

o 0L BRRAIH g GRRELR AR 2B o iaton can e
recorfBBlwithdn aThlecleahé Qﬂforrﬁ"@ftﬁﬂ%’Iﬁjﬂaté@ﬁ@éﬂaﬂdv@iﬂ%’:@date area A, B,or C

managi n&ot he tenporary defect information

Whef}eé/@bﬁd‘@ Waoteiplerpfyegeing opemiiage e peffafroedat i on
TDDS #2 in the TDVA. Al so, location information

" 2088 Rlrcd ROTdIPAREs R BEPEFII0- AL b est

further recorded in the TDVA. Wen a predetermn ned
nunbpdaisf aneadsir th0gbloples, & nwmber af recpedihg opeehtims = b
descri bed above, location information regardi ng |ast

' ec%gaet% a:\Lrga C: 1000 blocks, a number of recording operations = ¢

In this case, a time for obtaining desired information from the respective
update areas A, B, and C depends on whether the access information is present or not
in the disc 100, as follows:

when the access information area is present: (a+b+c)/30 + (a+b+c)%30

(% indicates a modular operation)
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WO 2004/ 077420 PCT/ KR2004/ 000421 tenporary managenent
i nformation recorded in the TDMA, and | ocation
WO pdoa0nER0 on  regardi ng a portion of the recorBCTIER2004/000421
condition test area where recording conditions wll
be perforned, are recorded in an access information
area of the disc 100. The tenporary nanagenent
i nformation includes tenporary defect information and

def eghen theracegssninfdrniatibarares ionot gesentiar®+co t he
present I nvention, an access tine for the disc 100 can
reduced. as descrl ed below If ECCis perforned in

bI | 0dR GECSIS, dhe dpt% [ oblanngidasited igfamgérnifeom the respective
upd@lt@ta%eaé ecy, ‘é‘n@lgc th%eé rﬁé'f‘@ deé l(ﬂ‘%ﬁe lﬁﬂ?lus?ioﬁ %?Eh@égcess

al so ECC’unit ata recor
inforimatignozres, an’@aa;refcor(Bnga:p@rmlcamsqmﬁang]ajdhértymee diongxample.
eration an unt of .information

Howd§8, g8 7. S U085 eEumes o1 pegbRRingBE decasing ApsiAveI s more than 30,
a tin@ Qﬁk ired\e rrépl*&ﬂuléé%forMBﬁ@n Tr@ﬁ?fv@{tx?{hé BIOQES %Bﬂ%e%ved when

e recorded hin a mber o
the r@éﬂrctmrpngratl@@ds (ﬂluﬂhfgerq;&rfcz[medrtblrt)stlmqm vlsfl%mcotcbng operation is

porifiRER ineR B GundtE e i R RasSe dp pav Snffs Yeadhed to
reprodett igtorméhion frath@omeblbeKs, tie. meoupaatsd apeRkal \K)Sro‘i? ifdhe disc

recordi ng operation can be recorded within a
100 dags nRt kckigs e Ei@e@ﬁdﬁaf@@ﬁa’ﬁl@ﬂ arefaoltlnwmmraqudadéo aepraduce

|nforﬁ1at|%2tf%rp]sc§9§‘;ﬁe]8glg§f’ nft gkég#gﬂgaﬁtﬂ@%k 856@6%9 Isg%r%gng and

obtamimyneerinfoimation Ifnhnm @@Q@dabl MBE. =Hdweder,uPthat @is@n 9@ includes the
B: .1000 bl ocks, a nunber of recording operatlons =
access daceMaiien acsa. the dims Eﬂ,qwedéo repissuCefinfosmetian figm only 39 blocks

o o AR OGRS ST AL B i 1o

causas aa“edamtiomrdanmmrmtmm@behhmf@ﬂmm. i nformation
is present or not in the disc 100, as follows: 25

wh h f t
(ai tg?%%%c %P&Tec%%%d} on}oﬁhamél 2 rllg\%eﬁr%m #/is possible to

MiniMReY & é@é@sshﬁn&%?@t%s@%@e?%rf&%@%%bﬁ%gﬂgré@@c@rmmed

the access information area is not present
information is updated and recorded at a new position, so as to read the updated

information.

Although a few embodiments of the present invention have been shown and
described, it would be appreciated by those skilled in the art that changes may be made
in this embodiment without departing from the principles and spirit of the invention, the

scope of which is defined in the claims and their equivalents.
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In conclusion, the time for obtaining desired

information fromthe respective update areas A B,
w@p@4/77430 t he sanme regardl ess of the inclusi onPOf/KRR@4/000421

access information area, until a recording operation

is perfornmed thirty tinmes, for exanple. 5 However,

once a nunber of tines of E&MAIMSH ng the recordlng

operation is nore than 30, a tine required to

reproduce information fromtwenty nine bl ocks can be

saved whawniteidier @ISO Wthd [Qwe oAkl reBordSial/af, tB/iprising:
perfornmed thirty tinmes. If a recording operation is

peft lsppeneypdaienieaiin Wrich gadated aredetermines indersiaiion is
atime required to reproduce information from
recoié%%oe%\\ﬁgcks i.e., 9¥29-1=260. In other words, if the

di ac acd@sslm&)rmmmrrmealm@thﬂdﬁldcbﬁo@@tﬁ@ﬂﬁatlcm %g‘ﬁi&lin?ﬁhe updated
ar ea,. %Ee tinme.required to reproduce information from

predsirymjin @or@a@ﬁb high éclast H@d aird @daeecrdashindhg at least one
upde?t%aaﬂ@é@ré&%?d F%Fgrae\ pté&gé}fmé@ B tion fromthe

updat e area. weve 00 includes the
access i nformati on area, the tlrre required to
roduce i.nforymtion fromonly 39 blocks s sp
or di haF JISCHERIE ] (uhgreIbhe lr?@ag% gtermatcm wiecaied in the
acce%‘sftﬁfo'rrﬂbﬁoﬁ Beeslviend08r 4
for obtaining recerqt |rnf grr&ng%{té@ﬁm@ descrl begarc@n%bﬁgratlons
end.according to the present invention, it is possible to
m nimze an access tine for accessing a wite-once
di sc, on which predetermned information is updated
ang. r ecPiglembcast daifeyy \nﬁétetrt fid loB LGS irff6rrh Stish tsh%corded in the
updated information. 20 Al though a few enbodi nents of
accaspdnigrragtion arww@enememp&ecteéemgadmm ofdeeds tfdile at least

one R e B S R toR R < Gmbodi ment wi t hout

departing fromthe principles and spirit of the
i nvention, the scope of which is defined in the
cl%i ms HRIC tSﬁ@frcI@am veheisins therlgcgiipp damaatiorpis recorded in the

accePQTAfﬁﬁ%Q%H QP&a‘%éYergrl—ﬁh&@ 1. Awite-once disc wth at

"'east one recor ayer, conprising: at |east one
update area in which updated predeterm ned |nfor rrati on

is or.ded; nd n access information area i
wch | BEPRP e BisdPeriie tRiiRn Bdecorded in the

accelb %%Frﬁém)ﬁ‘%?’% \Wﬁw%ﬁ@ﬁuﬁlﬁer N‘flrﬁgs hife LpahiedPSIRLBE AR

recorded I n | east
information recorded in the at least one update area is a predetermined number.

6. A write-once disc with at least one record layer, comprising:

a plurality of update areas in which predetermined information is updated and
sequentially recorded; and

an access information area in which location information regarding the updated
information, which is last updated and recorded in the update areas, is recorded per
predetermined period,

wherein the location information regarding the updated information is recorded in

at least one of the update areas.
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update area is recorded for a predeterm ned period. 10
2. The disc of claim1l, wherein the |ocation

WO pdoafOnERo on i s recorded in the access infornBCT/ER2004/000421
area whenever a predeterm ned nunber of recording
operations end. 3. The disc of claiml, wherein the
| oéat i ohhe slissr efeclaion 6i wheeaio thketpcation irformstian teesorded in the

aceqs Blotie R Prieg Brecdai @B R 35 pBO aferations end
wth information. 4. The disc of claim1l, wherein the

l ocation information is recorded in the access _
i nBor maf P@Rliser&fclaisy Br whetsinnie logation infaamatier isofecorded in the

ccoi et Sies Mk SR ARk LY b GiRblate areas
are filleel withd atfednhgticedet erm ned information recorded in the

at | east one update area is a predeterni ned nunmber. 25
6. Awite-once disc with at | east one record | ayer,

COgP! | STRYdist oY B! b Whefei BiEPIBARGT Aitaffatibl Rtecorded in the
predeterm ned information i's updated an sequentially
accassdoiodmdiionadeanecaemeimesnf or mati on area i n which
| ocation information regardi ng the updated
i nformati on, which is |ast updated and recorded in the

upg@t e aredfsc ofcl&iRter WREHTthe I%Qaf?éﬁﬂﬁbﬁﬁé’ﬁ&?%. r‘?é"’{%eéj in the

period, wherein the location information regardi
accaggdaiosmation aremiihen a4 sumbeo otitithes rihe apdbtsas previeteradined

) he. dat . . 2 2004/ 077420 PCT/ KR2004/ 000421
inforb RoHTEEb E1cTF e 4PRAE 2GRS BRLaS8 PrEreiergined numbar

information is recorded in the access i nformati on area
when a predeterm ned number of recording operations
entll. 8Therriscdifsdaint 6 cwvherairsthalpeatominfaematioraisi regorded in the

s R 5 RS A AR b Lot ros
accougingtie sasredsteraived nbir@@r of tdvordihglopRiraiidhs. 9. The disc

of claim®6, wherein the location Information is
recorded in the access information area several

LI{BS. A method of reducing an access time for accessing a write-once disc with
at least one record layer, the method comprising:
sequentially recording updated predetermined information in at least one update
area which is present in at least one of a lead-in area, a data area, a lead-out area, and
an outer area of the disc; and
recording location information regarding the updated predetermined information,
in an access information area present in at least one of the lead-in area, the data area,

the lead-out area, and the outer area per predetermined period.

13.  The method of claim 12, wherein the recording of the location information

is performed whenever a predetermined number of recording operations end.

14.  The method of claim 12, wherein the recording of the location information
is performed whenever a predetermined number of blocks of the update area are filled
with data.

21



10

15

30

10 10. The disc of claim6, wherein the | ocation

information is recorded in the access information
wa@e@a/owien a nunber of tinmes the updated predeP€r/KRa@d/000421

i nformati on recorded in the update areas reaches a

predeterm ned nunber. 15 11. The disc of claim§6,

wherein the location information is recorded in the

acgess 4 i op _area when data recprding s :

e or ntlF (i O plria 2 GreR dPeh§ R teditdiriyof hedocation
inforpagida! teocgtbminfdreiatioh is e66srdel tn ReaeddseiRfordtioN area several
. method of reducing an access tinme for accessing a
time§y i te-once disc with 20 at |east one record |ayer,

the nethod conprising: sequentially recordi ng updated

predeterm ned information in at | east one update area

whigh i4snmptieseof raduciig beasss tne obh writbesttd dis@irfiudifg at least
rea, a |ead-out area, and an outer area of the

dat
one Eﬁacggq %é(ﬁa the SRBPASFOMRERINGN i nf or mation regarding the
BRI AR RPHalcH eBBlcrfind fiolafh {8 Biaity of update

area one o
areas gdnich arcapreaent ineatdadst carecsf, a dadeinlsrad;: @ldacdkoebareandnd an outer
f?g oyt er area per predeterm ned period. 13. The
area &%ﬂ

56t clai m 12, wherein the recording of the

| qeabidiy lorbasAR ﬁﬁatic%r?réb%rraigb"tﬁé’ ugﬁgfé‘?}’ﬁfed%termn%%information,

fb
' predet erm ned nunber of recording operations end.
in ong4qf thigeipdetenatasf antlai m 12, wherein the recording of

e B R R S LB SRS G irormetion,
in anfdddesd infotrhbtisiRbrea Breshft RORAAEAH YO RGE IKE2H0 4D Jead-out
15. The nmethod of claim 12, wherein during the

areay gRoEhs wgtebﬁrqaweew pegetermined peredi on, the | ocation
information is recorded in the access informati on area
several tinmes. 5 16. A nethod of reducing access tine

of17a WTHeemelie®l of slain 16 uiengn ate FaRBtingTahe és&@tidn information
. | ayer, the nmethod conprising: sequentially recording
is pe(fptraee avheneyet 8 Miedrig minesrimbemof recarding gparatiopssind.
updat e
18.  The method of claim 16, wherein the recording of the location information
is performed whenever a predetermined number of blocks of the update area are filled

with data.

19.  The method of claim 16, wherein during the recording of the location
information, the location information is repeatedly recorded in the access information

area several times.
20.  The method of claim 16, wherein the recording of the location information

is performed after a predetermined number of recording operations are performed in
one of the update areas.
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areas which are present in at |least one of a lead-in

area, a |lead-out area, and an outer 0 area of the
wale@a/o7recor di ng | ocation i nformation regardi NBCT/K&2004/000421

updat ed predeterm ned information, 1in one of the

updat e areas; and recording | ocation information

r &dar diig mMeghashabelain ﬁﬁe‘dge&imtmetedqmﬂiogmtth@thatibn information

s pofgRSE o LR 38 BB und e 535 i 5 Blpterninea

numkgrea per predeterm ned period. 17. The nethod of claim
16, wherein the recording of the |ocation information
i s perforned whenever a predeterm ned nunber of

2251 9 0RE ERe i S FAIRE R el i oot
one resorgela/er, tivsl apparstyecomprisiadet er m ned nunber of bl ocks

of the date area are filled wth data, 19. The
e RGardihg @Pg(%r%qmwtéhﬁt @ePreRginferenatioaiang/ csreads the

inforrh86on B/ ﬂ%{\gg@_éﬁg@&igyém, the |l ocation information

I'S repeate recorded 1n the access information area
sevaamitoller theg .coplolsThe reedrdod) afid/or séadidd Lnite sequentiedly record

ecor di of the location  infaornatio is perfornmed )
updtalg el K mied R AP G dr oo eiale RaeB B H iR TBiRsonce disc,
d réESraPBEARSH RNt 1208 i ion, i
5004/ 077420 PCT) KI200 Py e yiRaRHDrREERT iy Hdmation, in an
accegsinfoumationraneacfiee write-ogcedistpeen wedetermined periad.i on
is perfornmed when a nunber of tinmes of updating the
update areas is a predetermned nunber. 5 22. An

apgar atfhe dpparbReUTH A6 20 \HdRalH e ht@ISF tbRra8GRe
disc with at |east one record |ayer, the apparatus

recordipgierdingginibitor reserdiihegogatinroinferaationgnihé eccass information area
' ' / . h i_nf ti
whenbfE0s Bhed et TR oG R ind BBSebfe s ha -

controls the recording and/or reading unit to
SEguentially record i o updated predeterm ned
[

fror MNP APRARAE f SRIM T avigralt eagasdrader eaRirols the
recor%ggrr%gﬁﬁlget{rﬂfe t%ﬁrggomerlsg%fc& iln?cﬁ‘?ﬁé&%mb gﬁ%@%%s?ﬁf%mé%ion area

ated predetern ne
whenever a predetermined number of blocks of the update area are filled with

information.

25.  An apparatus for recording information on a disc with at least one record
layer, the apparatus comprising:

a recording and/or reading unit that records information on and/or reads the
information from the disc; and

a controller that controls the recording/reading unit to sequentially record
updated predetermined information in a plurality of update areas of the disc; record
location information regarding the updated predetermined information, which is last
updated in the at least one of the update areas, in one of the update lareas; and record
location information regarding information last updated in the updated area in an

access information area of the write-once disc per predetermined period.
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access information area of the wite-once disc per

predeterm ned period. 23. The apparatus of claim 22,
wob@dmei2e he controller controls the 15 PCT/KR2004/000421

recording/reading unit to record the |ocation

information in the access information area whenever a

prZédet g arpRratusbefclaim 2ecwhelieinythspeonitdlensostidls the.

The of claim22, . r.ein_the controller .
recort i BERTI AT P leclrdii Frattl RESimato! b REAsi s fformation area
wherevephipradétet@ingt h@bepof F&oﬁﬁﬁ%%@eraﬁo@fsr@id. on area

20 whenever a predeterm ned nunber of bl ocks of the

update area are filled with information. 25. An

appar at ordj LAf | [ | t

2o "o Hdberp RNy PRl I B Rk Bbuthp g
recordirgheadiigugniatulfedord easlioagtiom irfotnation BCBedftcess information area

informati on on and/or reads the information fromthe
whengvet a pipdeterenac pymber philpcksat the Wdaie area are filled with

inforrﬁﬁﬁ(gﬁ di ng/reading unit to sequentially record updated
predeternmined information in a plurality of update
areas of the disc; record l|ocation informtion

regar di t he updat ed predeterm ned informtion, i ch
| e TR AL G e qU PR ecsntEnIe rentpiadne
recorlafl”%"?‘l%ﬁdid@ %??t@?e@?@tﬂ@ﬂ@dgte%ﬁ. irﬁBHnét‘?&?chsi?ted in the update

ocation’information regardi ng I nformation

area iptemoeding openatiarpdeitsed area in an access i nformation
area of the wite-once disc per predeterm ned peri od.
23 WD 2004/ 077420 PCT/ KR2004/ 000421 26. The apparatus

of2o¢! aimReZippHBRIsCdLIAiRE25 ONhERIN e EHEIRE SohtBls the
recording/reading unit to record the |ocation

recordiffagieagincownit to farerddieiosation mfempation iartbe acgkes évermation area

B EPSILREARATRGr8!of RSB REREA %R edpone of e

updat®atg=el s the recording/reading unit to record the
| ocation information in the access infornation area
whenever a predeterm ned nunber of bl ocks of the

u%{;\t € ﬁ\ree%%fdérﬁgqshéﬁzcg%%ﬁr\mérréﬁrﬁ{Hﬂéaédlrﬁﬁbélleﬂ' %oaéols-mg

appar at us ereln e con er controls

recordivg)/remeigy hinty rezadd trgs losbtiod infoeesatich intee access information area
predeterm_ned i nformation updated in the update %rea
when @ NHEST @f B TREPEING Hig Rredetermined information in the update areas

is a predetermined number.

31.  An apparatus recording and/or reading information on/from a write-once
disc having at least one record layer, the apparatus comprising:

a recorder and/or reader recording and/or reading the information on/from the
disc;

a controller controlling the recorder and/or the reader to sequentially record
updated information in at least one update area of the disc, and record location
information, specifying a recording position of the updated information in the update
area, in an access information area of the disc, and controlling the recorder and/or the

reader to read the updated information from the disc.
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29. The apparatus of claim25, wherein the controller
controls the 15 recording/reading unit to record the
wo o@an7eo i nformation in the access i nformati OPCEHK®2004/000421
whenever a predeterm ned nunber of recording
operations are perforned in one of the update areas.
3032. Thel hpppparatiss off clainadih whereintheepdated intmrmatibhés recorded in

ecording/reading unit to record the
the eﬁg‘%:gastrt%% qp%&%%ﬁ%q @nrepﬂrcﬁtp%ugg%ess informati on area
when a nunber of tinmes of recording the predeterm ned
information in the update areas is a predeterm ned
nutser . The1apparatisoal claim 31 ewbetaimhalegation infatmation is recorded in
j i-an: I [ L& ' ving at .
the ocBgt PRGLRR Sabh Wik aRthed Ry fbsrar RbeRf T hperations
end.recorder and/or reader recording and/or reading the
information on/fromthe disc; a controller
controlling the recorder and/or the reader to
S ent ; - [ : :
e pd e BpABREL o ol 31 S o ioafioh hiBimafdls recorded n
the aicnéss mfdrinationsareai ilyempghysicaaecolidig blosks bbtheost lebst one update
fﬂgaatﬁg itnfor mation in the update area, in an access
are filgd $itR4t8n area of the disc, and controlling the
recorder and/or the reader to read the updated
information fromthe disc. 24 WD 2004/ 077420
PSH. KRITBa o aks Gxlaimhd 1 ageaeintthe lodativinainfor8igtion is recorded in

' . updat ' ti ' rded.in . the at
the st bGP ATRb S HE FlbaRthe i dRBreq s Dpnatha &
pred@epalridisurabecobfiiriesl, wherein the |ocation

information is recorded in 5 the access information

area when a predeterm ned nunber of recording

o] at i-qpns 34. T ! of ¢l.aim 31, .

o o e RlGus e TR FRRRR A Pue b b irtnengomprises a
first Wiate aréanh @inded secored apdaveesrep!B/si cal recording bl ocks

of the at |east one update io0o are filled with data.

35. The apparatus of claim31l, wherein the | ocation

[ r O, C j . e ' [ :
2 TP gl RS, 4 ORI B EP s updare
timegpaed sequentiatiy racorded axf A#1,682, ... .A#in+1,...A#2n in the first update area
A, and the updated information is updated n times and sequentially recorded as B#n+1,

B#n+2, ....B#2n in the second update area B.

38.  The apparatus of claim 37, wherein the information A#1,
A#2,.. A#n+1,...A#2n further includes information specifying location of the last
updated information recorded in the second update area B.

39. A method of reducing access time to information recorded on a write-once
disc, the method comprising:
testing recording conditions in a recording condition test area for recording

operations; recording information on the disc based on the test result; and
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15 36. The apparatus of claim 31, wherein the update

area further conprises a first update area A and a
w@ewand4apdat e area B. 37. The apparatus of clBETKRE004/000421

wherein the updated information is updated n 20 tines

and sequentially recorded as A#1, A#2, ....A#n+l....

AHEROTAING Fmporagy manegemedt iformatiemin a kempptiay eefect

j j i ' n uent i,al | L
mans @2 B AE YA TEMARNRLEZ fhobldIRg BB, deishyypdating i
recompbperition ubits 3Be iNFbEm AR Fetiorde®n Bleal MVRAYandHY Rifdtmation

Eﬂf i nformati on A#l, 25 A#2,...A#n+l, ... A#2n further
recorded ey qis¢ Hpred Porthepestiresulhg | ocation of the | ast

updated information recorded in the second update area

B. 39. A nethod of reducing access tine to information

r ebr deticompatemrebealdsaredidivsencddegl with pestexeMy instr06tions for
. I30 testﬁﬁgprﬁﬁggqggg,cggdit'ons in a recording
IMpIARRAIY e PenodTeldim b0 Perioraed by 3 percessens;

recording information on the disc based on the test

result; and 25 WD 2004/077420 PCT/ KR2004/ 000421

r édor difgompuiss reagabte maemdivenendadedrwith peocessirgy instructions for

ol SR Bk o SRR A2 P Raren PR BEaERGoT
recordi ng operation units the information recorded in

the TDVA and the information recorded on the disc
bdfed #hCeRBUIEE seadaaintedismiencodedonithupercessidpibbuctions for

; I it h_. I na instructions for

mpleFetit e ARG L 86 BRENEP A Ee8ried by a
processor. 41. A conputer readable nmedi umencoded with
processing instructions for to inplenenting the
met hod of claim 12 perfornmed by a processor. 42. A
conput er readabl e nmedi um encoded wi th processing
instructions for inplenmenting the nmethod of claim 16
performed by a processor. 26
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