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VWRI TE- ONCE DI SC, RECORDI NG APPARATUS THERETO, AND
METHOD OF REDUCI NG ACCESS TI ME THERETO 5 Techni ca
Field The present invention relates to recording
informati on on and/ or reproducing information froma
wite-once disc, and nore particularly, to a
write-once disc, an apparatus for recording
i nformati on thereon, and a nethod of reducing access
time thereto. 10 Background Art Unlike a rewitable
disc, it is inpossible to rewite data to a portion of
WRITE-DRCEBRBC I RECHRBING APPARMIUSTHERET O ARD METHOD
recorded. That 'is, once the data is recor ded on
wite-once disc, it is inpossible to delete the data
and record n@k REPHGINGALLESS TIMEJHEREEPy, a new
portion of the wite-once disc nust be allotted to
update the already recorded data. In general, since
only last updated information on a disc is avail abl e,
a recording and/or reproduci ng apparatus first scans

Techhit@l EBibgiC to detect the last updated information. The
nore T nformation to be updated, the longer the tine
requihé BrbsbRY m?éht%ﬁ "i‘é‘lﬂ!e@go Hb%rcﬂhé ﬁf&r&a{ﬂ@ﬁ %h'ﬁqﬁ%‘?‘?éﬁm?ucmg
information fromthe disc

informatiemeempordence giss, pot mre/\parf ieulayih; to @IM§I¢,€-08¢6n@I§C an

[

appaf IS0t Hcc g Tnktn Tprh o meltd8 It PERICEES agpess time

theredd.ea of the wite-once disc unlike a rewitable dISC.
If the size of the area where information is updated
is reduced to | essen disc scanning tine, desired

Baci;i;mzu%ﬁ{i on can be glet ect ed_fas_t, b_ut_ a 25 _nunber of

r updating information is Iimted. D sclosure

°f Bﬂﬂ(e'ﬂé%mté&é‘disc F@ @ES%‘?:ﬂétdfn%g\ﬁ@é b8 1B GLS ofh

i te-once disc, appar
wrltefoelce ﬁ@cw@warmﬁaiaﬁaswmnadmbemremwdedr ohbat igli geeitine datdas a

recor'ii%@l ldﬁtt@é %r@u&{betd?ﬁ it. lé"l ) gilgféééﬁ%%?eté ¥H§Edr]ggt8 én nd z%:doi,gcg g%\g tdata

ormation is re ccor
thereoﬁ t Aecqudinglgrd new pertiohai thet wte@nics dizconustee alotied to update
disc wwth at | east one record | ayer,

ite
theaﬁ%%tﬁyurgp?]r&egld% aeast one update area in which updated

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
becames 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.
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predeterm ned information is recorded; and an access
information area in which |location information
regardi ng information, which is |ast updated and
recorded in the at |east one update area, is recorded
for a predeterm ned period. According to another
aspect of the present invention, there is provided a
io wite-once disc with at | east one record | ayer,
conprising a plurality of update areas in which
predetermned information is updated and sequentially

recqxpggj es ?ﬂw@ | J&S\?iﬁesb P& éPfEc s Bt icﬁ'&

| oc nitnrornati on regar orrratlon
apparasss foupdardad mﬁodnmmrmrdme Wl’l’(e—thee disdin @ datae%twcturg such that

a dls‘rcfﬁccgge%%ﬁmgﬁér rgatiﬁghﬁ%%ﬁﬁgorﬁ@{ﬂpgﬂs E'?é 8 d[ﬁ?ggt : gn

recorded in at |least one 15 of the ﬁtgdat‘e areas.
Accdrodbl’lﬂgmgto aneaspaciodf iilse peespridnvention Haersr ie pegided a write-once

s UL NS oAU R TEAD 00 B0,

prede@aﬁﬁneaﬁﬁformam id ré@yded; ant @nreschsinfoomatios areg in which

Iocaf [51? o I q%? gé Fn'é al‘tlgdat lﬁ%a%[ g&g@gg{g\?ﬂ%ﬁ rec%rded in the at

Ieas@bﬁé@@date@re’ﬁ id reasided fsr Dpredeleaniied pedocda, 20 a data
ar ea, | ead-out area, and an outer area; and

d | f fo
v A, G5l bl ol SR o G5l
writd-Bhed BBt ivih atleast grieasent layeradonpeBitg a)pierahty ¢fhupdate areas in

WhiGigeRIP TSR OB oD Fo WL b T s Bl cingfH gocess

mfoﬁr‘iétioh REPIMNBhiciRRREdN iBforinBBomDF egs%ﬁj‘ﬂg inmrmtmmnuhmm esrlast
provided a, 25 nmethod of

updbies BodiaRprae e LBTRIE ATPER IS IRer gt PeEREreRNEIEd o

Heré %@Jtlontuﬁ@rn‘?ﬁbh‘?gg&ﬁm@ﬁhf‘éfrﬁ@o‘?ﬁﬁé’c%ﬂh@ﬁ' i§ récRedaciniag least one
ted predetermned information in a plurality of

Ofthmmﬁéeaﬁeéas which are present in at |east one of a
| ead-in area, a |ead-out area, and an outer area;

I eC of¢toRiing ROk hABthbNAgPeebbf the pragat ﬂvergmnfr@mmpmwded a
which is |last updated in at |east qne

mothyGahetRANG AE AghoserEne 50 abeess e B Pron dsrauliP kst one
recc%rg Taﬁfel' e hﬁiﬂd%ﬁ@sn@%ﬁﬁéﬁht@m#&%mm Qpdebd @fhde‘fﬂhrrm’ﬂad

st updated in one of date areas, i.n

infornaatipndn iah feashens Wiiaie er&apfvl@@bﬁtprewﬁtn pldgast Gt gricpdrin area,
a daltg %Ped %A@éc?@ut 4rb8 dndafh %Hér é}bﬁaandaf@@'ortdhﬁ |86H RN idofAation

eterm ned perio Accord to still another
reg&rdmgamfoufiattdmewbicbs%hﬁt wpdated indhe UP P @res iHABRLERSY an

mfoﬁﬁﬁ?ornaﬁrgﬁ pfn%repf ﬁ%}‘ﬁé%'spgné B RGT "%?Jd-lﬁ Rréd) t9e Whtalfe®NEE lead-out

east one record layer,
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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5 the apparatus conprising a recording/reading unit
that records information on or reads data fromthe
wite-once disc; and a controller that controls the
recording/reading unit to sequentially record updated
predeterm ned information in at | east one update area
of the wite-once disc, and record | ocation

i nformati on regardi ng i nformation, which is | ast
updated in the at | east one update area, in an access
information area of the wite-once 10 disc per

one @Ftﬁ%%b@étg'%ﬂﬁéjs RESH 9ekesb G Hiod a?é’ahﬁltésbht ﬁ%@FeE@trone of the

resent I nvention provi ded an
Ieadapamahedeédaouvarea,rmdrtge puties ared paspredetermined perigge e
disc with at | east one record |ayer, the apparatus

co ”BE&&F fﬂg 16 sfil Qﬁtﬁéﬁ%@éagﬂ l‘égéﬁt |ﬁ iofi, etﬁefe% provided an

i nfornma non romt e wite-once
appallates foraacbreiingomfbrrmatloerontawrtteccmﬂercbﬂscswm@’t least one record [ayer,

di ng/
the Appac it PREITLE fhotRihe/lePglnd At Teb g ffnuféfzﬁ'ﬁg ogyor reads
datatipdathe me@@cemscx ared a\mrttmuemhet chirgrols thecremrding @adlmwumt to

seql.@ﬁ&e%[yg'g{:q{ i r%%?eorg rgnn @%ﬁ'@%ﬁ?r&‘q@ég&%é%ﬂdé@ area of

the wmé@heat:use flar’icﬁ@@brd:l lIbeationfinformationnetarsing mxmdaam iwhidhtie last
dated area in an CCesSs, i nformati on _ar.ea &_]’{ﬁe write-once

updaieq (ndheqt eagt @ WRdate areaq i A FRehsR MEPRggn %‘

dlscﬁg%l‘eﬂé‘ﬂéﬁhm@a%ﬁb@ and/ or advantages of the invention
' be set forth in part in the description which

foll ows an will be obvi
des&CP?ff‘i'lSﬂO SB(P ﬁ%be\’ q;gef:tecj?tl)]eearegﬁﬂgiﬁ\é%{t%g] {hgfe |Pirl)rowded an
appér&tﬂ@ i r@Berd iy igforrRetaer orpd vate-odicet disc Wrthtwt legst @& rEherddayer,

[ or other aspects, and dvant atg @_ | n\/tent0 Ol reads
the %naratg%ggﬁgnsn%ﬁégc@ﬁ ing/FRa unit g epgr %Pgla? ooy
dataffFMHeIWntEQJHce\ms&gaﬁ@é @6|htﬂillbﬂﬂ1a®&oﬁﬂ’tﬂs tl‘@rfbodﬁmgrrbadlng unlt to

taken in conjunction with the acconpan J9s
sequantially repprg, updajes! preggtgumingd @rg}ﬂhgp iya ﬂ‘g%}t ﬁl&) ate areas of
the me%n% ld?sc#é”céftﬁlbﬂ&lcﬁﬁﬂ@ﬂﬂ@c%@@?%ﬁg inffrmatish, Mﬁ&ﬁdﬁted in

I nvent ustrate str UCt ures

one af thei Ltpelatmarea@n angl raedyd dafiaion informatied dPYRIAING "BcPrr'ﬂq*@”?aSt
updé’t{eg Theﬂ% L{pﬁ‘éﬁé&tér@@m & Seceds iidiHibALRSa 8f HalRitS bR HiE Ber

e-once disc wth an access informati on area
precbt&irrmwdmﬂi@de area, according to an enbodi nent of the
present invention; 5 FIG 4 is a reference diagram

11 YsdofiRinb gk B &I @dPdntSgE PofaRe thveniidrewmieeset icih 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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according to an enbodi nment of the present invention;

FI GS. 5A through 5D are reference di agrans

respectively illustrating location information

recorded in an access information area of a wite-once

di sc, according to enbodinments of the present

invention; io FIG 6 illustrates a data structure of

| ocation information AA #1 illustrated in FIGS. 4 and

5A through 5D0; FIG 7 is a reference di agram

illustrating recording of data on a wite-once disc,

aGa@50sAgnd QB%ﬁféﬁrQ@ stRIRPES HRivriRloricR sy &ORding to

i nvent1on; lustrates a data structure o
embodimﬁntﬁafvﬁtbﬁpmsﬂtﬂ lﬂ&ﬁpﬂed in an update area A 15 of

FIﬁ'G %1t Qg s 2 datd S l?ﬂé%? a%rﬁ@bﬁc@&%é%ﬂ%ﬁl élfce@s lnformatlon

te-once disc accor Ing to an enbodi ment of

areamrelsmnmpdatwam accoradingl twreemmodrmemugﬁmamé%san%traﬁnw

a2 &7 bR EE RLPR R agErltah 8k e drttS6hoo dic
accargiag telamgmbodiarené obibei present ofvettfe; 20 present

B ey e e L
inforftHBeA irsad e mfantdbeesa“ femation aneentfiaom;teenaaplisesaafording to
whi ch ar at ed. in the acconpanyi ng draw ngs,

emb@ﬂ@}e@tshofethggresgg IP¥eOBnce nunerals refer to the Iike
el Eel@ Btliﬁistrbﬁé@ wahestirudie Edmdommidreation Adegidivsbretdd in FIGs.

bel ow to ol ain the present invention by referring to
48@@’*‘!’%@?‘ > FIG 1 is a block diagramof a recording
appy, aliglg rﬁﬁ%bg 'd%rérﬁ |I@|@traﬁi@>r@6<b tofebtd bie apirgsente disc,
invention. Referring t the recordi ng

accaigipgriaanethey %b%@@nbofrtaeafﬂfieﬁwv%@ﬂng unit 1, a
co k JERERRISY jnformER8n A0 r&sRa s O @sbiteigrea A
ﬁﬂgiltug{é%trg%g%ggatgron a dllscrmloon V\:hlIrCh is an
ofFiG:ﬁor mati on storage nedium according to an enbodi nent

Of F@% lIﬂIsg‘ﬁ%%t 1%285 SRR f%'\grltfeﬁﬁugé d%%sbﬁ%gﬁgtﬁ 4

om the to verl accur acy of
emhodmrdeﬁtf@alrasentﬁventwntaﬂdl I er 2 controls the

F@%qﬁn@/ %%g d%gallgg ghrﬁ?ftfr%%@%ﬁ @Ie@oﬂdﬂ]gaof%%ﬁ‘m a user

nvent i on.
da@@reelafnd cadpaye atcheof @omite-ohke chsz am;ntmmg 3] am@mbodlment of the

gordl ng/reading unit 1 to sequentially record
preﬁ?ﬁ VE¥' 9™t ormation in at | east one update area of the
di sc 100, and

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
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s record location information, which specifies a
recording position of |last updated information in the
update area, in an access information area of the disc
100 for a predetermned period. In this enbodi nment,
information is recorded in the update area in
recording units. The location information is recorded.
in the access informati on area whenever a
predet erm ned nunber of recording operations end or a
predeterm ned to nunber of |ogical or physica

o GRS G Py B AP TEL A, 14 bt 2comv
the rémh@mﬁu\mmmm td rea@’tl dateeinaf data structate agcoufing topapeesent
ivorfoin Mot SHACHE e fhe GBaIT AERPriia [T gr T geR s e Pro
sequ@htiﬁll?'rédo‘:‘d Qpdatpdafismationn sdesdiencappatedeta ohiheetisc 100, and

Furth f the_disc 10 Lud
recordlefedph (OBRAGGANEN SPBRSS 4 FReoFA POTIEDI O CREFIGFs

mforrillélgdrﬂﬁ thé Gﬁtﬁé{é %Géd RSN BELeE8 irffordtion lapeHthe @itsat 100rfor a
ormati on ecifies a recordin 0sition
pred¢ta§mna@aatl@dj ||ﬂ1f|’éi$ ﬁmgp@l}menh ifprmalioas QFS’dHt ke yp e area
in re#o'?diw'ﬁngsicceﬁ% lo éelfoﬂrlﬁfﬁltrﬁeﬁpnfﬁ Reeordedrin ‘ﬁ*\eséccess lnformatlon area

| Z contr er 2 controls the
whenegena arem@xerm&@mm.ot recordingepataiions errw!c%rta Rfigdstermined

num¢ Efog !o@ctéil BPpﬁﬁg% GQIQI Hé;'ﬁk%k@?:;f kU d’?ﬂé Sfed ate lfifisd with data.

area, In t e access
Alternatrverynma locatian aaforrmﬂlom eecorded whanmtdeasy oop ef aplusality §f

updaI §%ﬁ§ll aﬁﬁcga?ecgg ﬁag S dGtheAG A r%ggrtngs dr g%‘ﬁﬁlb%r of times of

cordi ng wor K
updaﬂﬁg tnfekinredioh dn the murahtboﬂupda’le Arems rea@imsca predetesmined swmber.

Furtl]eﬁtltt%{eﬁﬁsc fog“ Ba ﬁ? S hé&&ﬁ gf ﬁ[ghgaﬁér%%s ]1?% ggrﬁté&l%"i’%%nﬁols

the rééct€indP8adivgdnit Inea eico !d&MlonSnfbHanowhlchfspemﬁeswe recording
a_user

recor arat u sses .t
posilspratisst LHGERORTAAGR gt eret e pR R Sy hafa FoESh
mfon%ﬂ&{ ateld. I €6PYiec fﬁkﬂlzdﬂlcﬁ; th%rﬁbtl@‘rz tcﬁﬁmgiuhege«:ﬁrdldgtreading

control | er ects t C Qper tlton t di
urit dopast i lCation infrBAIa (SBRENG MREVEEIL PUTTGE 1t fakebded in
the leﬁ‘éfé’ %’bﬁ%%é‘%déﬁﬂﬁoﬁﬁuaﬁlak@ a laser power in the

ecording/reading unit 1, controls the

recordi n /reading unit to recor based t
[ oo Plore, 4t recoming peetan & abicoeraion SeroriitigpasBiutd g ysers
inter®iBR ‘6‘r E\:riéc%rbi;lgtv@dﬂé ﬂﬁbélﬁérfogﬁeﬂ heAb%ﬁ?hg oy emltadmhment a
controller ests recordin ifi
recoueD PRRIPHRN inglcatas mpee Maick 1Bt oo B¢ Bedkd i Riee

recoFo‘?r‘Fgfé Shratus ik Id 1@Bsrdad en iRAGiHE 800, A the@lm‘cdllmgs tefken out
ation units. The test area is incl u

fromdbei zacording apparaiuge Whee a1vRer PTogsED W ¢ jﬁuﬁpv (ﬂfg shown) of
the rE@&'Hlnrge% bt S berdo PaRbYd BB difc ’Fd@eaffeﬁéco?(mﬁg ofBgBethe

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
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conditions will be tested next tinme. Data recorded for
test is recorded and updated in the test area. Al so,
for disc defect managenent, the controller 2 uses a 5
verify-after-wite nethod in which data is recorded on
the disc 100 in predetermined wunits of data and the
accuracy of the recorded data is verified to detect if
an area of the disc 100 has a defect. In other words,
the controller 2 controls the recording/reading unit
1 to record user data on the disc 100 in units of

overbE it STPRBLPHRTE (Bp b PRard e R dE o
Acco@kﬁﬁ@ynt nexeqvirlsd ctj@ defé:oﬁai pﬁ:’gm'r of thdnbest arga whdarerr?g)rdmg at es
conch oS ik ROt Ber ohATe ORI Tl b e Urfea

the t6®ERsa  AlsoMeiisd@efettansthgeimeht tinatomtrollee2cbesaa
predet erm ned anmount, the control |

verit-atel R gPGaRm s G Rsp e ool grsuetdifines
units! d?fd%far@{d 188 sRsurheyBPhar¥cHi@dEddta id Wriviedasd detect ihanarea of the

disc (ipheg & defecks I ey GEIs B CHQURIST 4 RN gPRing reading
unit ’FEBWFe%g {oSudel Safa‘r’tﬁptg@ d@/ 10836 LAGs sitekordingt dpefratfdnh %hd verifies

recor terrpora ef ect manag enent infornmation
the reearded Heertdata medﬁjmtanwr%ﬂfetb? diserkaSriRathidha F*ﬁfePh%X'StS

Ther;g ohﬂ%lle‘?%cﬁeétlsg SH%WOR W@ahhg%e Ho?éiﬂ’ori & the area with

corde verl l'east once; eneral , data
the defeat@nd lstlbeets theccreaed infemadien &y e reemesy. 3. ew the stored

inforteRint BPe0eY 8 PR RfdtE il i ESRIrbier 3 cofroihe €
recordﬁig:lreraiamgamtl1rtotrhmrd¢hrmst9re@ inmathm feateray r@'@fec‘f

tl th .
B0 0 L, SO B R e B o, o
the dlef €00, Nexf, Qheﬂ&brﬁtmﬂer Dbbretiols testoordihgireading uniértde jurier
o e, TSR ot (RO B e f) 9B oo
inforf@bh irotal ToNA 2 Bitidg &wsh réeording dpecaibdedatans telverddidsmd

eriToghat S @0 n G oila i PRt A e T i e ik | Defect

inforr@Mbh LBt JPeeaefytakediid mbmodas tefmpc&adytshned as
tenporary defect managenent mat,i on, stored he

tempmp, defest imi@rmigiian iFfhesmerpar y%d V%e %'}%@F Ly Speratibn'chds,

the éﬁr%r%gérlﬁ €&1ta%fs ﬁ'l@%&jr&ﬁgl%lﬁ urfil o Mrmmrtémgraﬁ'pdefect

I nent s of pr eSent invention.
infoimatios t whitk is stwedem 19 mamansy ta e@eﬁ%&tm@aaem@m YRAGPYA) of

| ayer LO (single record |ayer disc). The disc
theﬁ'%%%cl udes a lead-in area, a data area, and a

LZ?SWE;E tn%g'gggdlgeofldatadm Icgm%{e(’?g:l I| 2 aga?‘ong cJata an nlo?B
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 invention. 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
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di sc 100 and the | ead-out area is located in an outer
part of the disc 100. The data area is present
between the lead-in area and the | ead-out area and
divided into a user data area and a spare area. The
user data area is an area where user data is

recorded, and the spare area is a replacenent area for
the user data area having a 5 defect, serving to
conpensate for loss in the recording area due to'the
defect. . FIG 2B illustrates a disc 100 having two

disc f (gggﬁodthea}é(ﬁ ﬁutLaQedﬁ[%qoé-a]teé AatPbGer p&E 0 He ldeeroodi The dath

ar ea, and an outer area are
area smresentinelwaen the lesden faresvandhthei earputriea apd dividedriniog user

data rgfec Oénotl:l P g%qrg ah?%e;ﬁ'h ug;ePH{a f‘fs ain ¢ é%é %he?é“uéﬁfto%'ia is

recoﬁedtwmmalsbarefa}em fapdmnetﬂwt an@e‘or i}haruseodata(arembavmg a
cond record 1 to,its inner he
dofod Srgyias 15 Exrmpen<Rls for ol i SrgriinG ashf e, o Pldfect "
area is present in the inner part of the disc 100 of
FI GFI BB ilishtatassy dist h@o Uia\ﬂ'ng vaoresbrdiByers 28 dndd- fafdouble

osite.track path (OIP .
roco@RRY )1 (A EeRE bftal 8 el aiba i h AEbFale A€ S8 haly
formédirem th&®irrenpad of the finsitrecord imer A0¢b itsoutkr part.ngAlbo,am outer

t he outer area of tre second re

[ a L1, to jts
area, aaaRIA 0 logthoul o8 s Boaeriahdonfe froiinb Buld: Bart of
the s@f:oﬁd“%cb@ﬂ@féf 1113 §t SnrlePpan. ? lgﬂl{ke thé @ltngi@ ?Cﬁrﬂiﬂ@ﬁhrmmf FIG.
he spare areas are, presen e en e
2A, tbﬁ!padr@lt@wlsms,@nhméhe nner B%’WE ﬁdd%Pe1Q9s%fa’ﬂ§a¥% a'f*@i s,
the d?%?: dolst FREL B had sﬁopﬁs&iﬁ\@bk pathf(OT‘P) FS BRI data BAEEIreEd
the user data area may sed as another spare

startiag &rom thedead-i, areﬂﬁft@etﬂﬁﬂrﬁemi@ |%V65F@ toyyard l’fﬁé’y’f% @rea and
contiﬁpgg?ﬁm %‘%tdgﬁ?ﬁréé‘gf tlhé%@cd)rﬂi RESA 181 (1118 it faxt-Ouittargd) The

ustrates a data structure of the disc
spard @teaot akvtes] tozachpiitheBecord laweirg R0 and 4#- access
informati on area and update areas are present in a

| ea I AERBcHvBEN e [88d-out
enbg‘dﬁnkge% &:ﬁm@ﬁe pr%égﬁ?rﬁa%\?gﬁ Eon Referring toou acl_;‘ea

and e uskr tata areh sd belwepn the wsaiglata areaand theguter arege HPW@VGF |
if ne%%s%?ﬁrz lpBH@E!@EHeour‘se?Hﬁ% éf‘ﬁe | sddrhsaéndtl?é}?sba?e'aar@ﬂ Sthat is,

in-area an ad-out area. the disc
mord @nicseapdmEudree mayder prebeijidetwetinstbe lQﬂﬁleln@df%%Eﬁd the lead-out
information area is present in at |east one of the
lead-in area, the |ead-out area, and the outer area
A plurality of the access information areas my

f or i@ 3 Hushetes adetastuaireef tagissel 00 kids s?eﬁoéfﬂfb?%i ip which ™
an ag?%éﬁrgfoﬁﬁ%@rn?rgﬁ anE Hbﬁ'g‘c@r reé(g?rg Xﬁ'&%nfjln%leé@fbult ared o @n outer

I"east date area is
areapaecmdmg rtmataen‘lbedu;rtentméthefpreﬂﬁé\t ir@a@'aqnn Hedeyriag o ﬂ%3 if the

disc 188 ?s 8§ lE",mgfae r%gcwd\{!%ﬁ] d @ethg'a%‘&eésqgfdnﬁahon 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

area

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 updaie area is

present in at least one of the lead-in area and the lead-out area. When the disc 100 is
7
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7 a double record |ayer, at |east one update area is
present in at |east one of the lead-in area, the

| ead-out area, and the outer area. FIG 3 illustrates
two update areas A and B in which information to be
updated is respectively recorded. In this enbodi nent,
predeterm ned information is updated and recorded in
the update areas A and 8 in 5 recordi ng operation
units, A period for updating information may be
changed depending on characteristics of information

a doﬂitﬁ? Pe%oFc?Eégénd 8leQ&t cﬁﬁgggﬁétesarésﬁ presedtn biRastBsRaFhe lead-in

ormat1 On ar ea, tion information regardln

areartbs passkout @remiand e Pular eteat 3. 3 Imﬁratﬁ@da@wdﬁw 3rgas A and
Bin %Rgﬁ‘ rﬁorﬂfa‘?@ﬁ tﬁ‘b@ng n‘gteg% Fe%?é’étgﬁfg r?@tfrd@tﬁ edatiQE Bhbediment,

ocation information
predetermteed) irdenhationas ppasded andiasetediintier update eraesdoantl Adn

ool AR DS Sl GRS MBI ndtp opras

depetiirgfdnl dhegactéristics of iafomabiianto Hef receced smayuseda Hgsire. In the
| ocation informati ifies recar

acoep S GURTIEHEN G oGl Y RHTolT EBGP 1 AR PP Degp oy eton thatis
last WPt ihtthie @pdatt RERIseA aneBSs rateytddepdr peatteterthingd pdrd. In

tis ST eRToDh HEHOFRIoR IBREDRLI T fooPHIerC A oRBFPERER Ay og o

recoftftfordrstion urftls dr erekBdial WhaneverA wrﬁdﬂéﬁﬁméahbmbéﬂal lbgical or
During a wite ogeratlon Iocatlonlnfz%cg? &?,

physmgb!pdiw etfifed wio fpEration. | KNBFeRsENDANIY PR YRTRAO

whlcﬁt&‘,Pnla&ﬁec'st recBRM1BEatiRE BF ﬁf&ﬁﬁﬁoﬂl E?cﬂﬁé@ frfishadTensveity of

mati on recorded in th e area Ais
update emredenay Weeaceidedindhe ﬁmﬁ”féfmﬁ“é@oﬁra? ng operations

are expected to be small according to characteristics
f g@F d:‘e%s IB?ner ﬁ%%re(tﬁ@ HckawHRRNs 8 MYIE UANESHarroR cOREEDG
ti1ng location information recorded in the

codea(&ﬁfs)sof the @!pdateu afﬂa dris arefeyablyserati nPYIng 8 Wie ShyAton.
Ioca@rplﬁfo%ﬁﬁ n {é@ecﬁ%h‘éqoé%kﬁn B infsHRKiEh R rd@rd ih @hBasAAn
i ns i en t

ant o | ocation i nformtion

anothercgrddéziatien is Fsosdaserreneneonipampion mearlendn isdutdaie area A is
o, 1 DR HEEP U 0 s U i e

accaréingtaeithractetisies of Satagd @eeelccad@hsr » yseryirpeaenjya period of
upd%@gﬂ@% %CFﬁc}:r%Mogmag OF Q4RI ﬂeaéécegg ﬁﬁ’érﬂ%oh Brdd determined

ar ea mhl € scanni ng the access
to b¢= srﬁcm rmlathenw.ar diae permd naghé deiermlnsdétp be langer éwfinstgairof time
i,sc, final | at i

ti. 0

whef iRt e o BEgatd MerReRe TisufRu dR(ls Qigaigd. may
alsodecChferbhtly @steraiaed.i n the access information area. in

thi s enbodi ment an update area is present in at |east

ek Jnntgré reas operahon 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

8
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30 area, the | ead-out area, and the outer area.
However, another update area nmay be 8 further present
in a user data area, if necessary. In other words,
predeterm ned information is updated and recorded in
an update area, and a location of the update area is
not limted. FIG 4 illustrates a nethod of recording
i nformati on on the disc 100, according 5 to an

enbodi nent of the present invention. Referring to FIG
4, information is updated n tinmes and sequentially

furtrgeﬁg%ééﬂﬂinaasusﬁ%lataqﬁga, if neceg@ﬁ‘n?. | i RReRsIak Sordl | gﬁp)e/d

) _ information 1s updated n’tinmes and sequen

infopaationdebpdaiedand regppded in anRipdateraraa, andoilocatien efth8update
i tion informati on AA#1 regarding the

areéi\ﬁ;?%ﬁlrlrﬂg?%n A#n | ast updated and recorded in the

update area A and the information B#n |ast updated and
i o ridEof dlstratas atmeethediaf wecarding iBforsatiarten theddist1@Mh according

i g _ . nf fon
o AR B 814 O RIRRNHLE 464 e L BB ot
n timesf @rchsadquentisy meconded 83tA#T MR, ,. ,iA#hon antuipdatel arca pid andd

o O U, 980 BT o

updatedaezB. nNextresatioinfaegtienAA&Y regarding trieRfamabidmA¥n last

+2.0 .. in,th t B. .Sing Ly, |i
opo 5 sroqnE i bR B it B e gt and
recorddddinring Updatatess BN fcebriatiiity 8h Yecesk dfatratibr 418! M4 1BBation
. f rec#prdedin_th acces ln[or tion area may
InfoRMRION AW HNGY SREEUPIEHF! Rf Dirat pdteFees A disigformation A#n and
Bi#ni NNextTmfdraRtib &l updaeRt £8mas dnd 86QIdHEEl RcbRR WAL 1,

area AorB. Further, once information i s updated n

Afng rres aitin e BPQRie aren 4 RN ipleamationy i aipdated  Hnesand
sequdifially RBoldBh & Bt 9Na AR, EE B9 feclddatd BRaa8.C Sithilarty,

i nformation area regardlé a nurtber of updating
locatien ifarametionAAES ix earded in fe ancaey infgyoatien arasa  Bltematively,

locaﬁ%}ffn?cfrﬁ{aﬁon %%e@oﬂ%ﬂ?ﬂﬁfﬂeﬁ%c%%%@ﬁ:rﬁgﬁwgraetakﬂg)ﬁFg@@dle only

ormat1 on recorde e areas
location infasmiaberatdgardinginfermation lashugdaied eed cradeded in théapdate area
Aorascess information area. 25 FIGs. 5A through 5D
iTlustrate location informati on recorded in an access
i nformati on area, according to enbodi nents of the
pr eg@ithel aveshinfomatioe fsamdategl 1 Bmes end rexardecio theupdadtearea

. : ) o : )
A o BT Boh FRGRI AN BPE b, ARG R roortes
of a nambeneftupoatingitiorimstior canoddl iatheaothenupdaié ardeeBacdess
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#1 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
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informati on area, so that physical or |ogical

addresses increase, Next, a copy of the 30 first

| ocation informati on AA#1 is recorded. Next, second

| ocation information AA#2 is 9 recorded, and then, a

copy of the second location information AA#2 is

recorded. Recording the sane information tw ce

~increases the reliability and robustness of
i nformati on. The nunber of tines of recording the same
informati on may be nore than tw ce and the sane
0 {

recofd%fdhélgl@&tseﬂ ?B?}{ Qﬁhét%%&f: Gc%@'nﬁgfgﬁ@%ﬁd?\afﬁé fﬁ%m‘&?d
Recagingltbe agine nnfprmai\ondwice nnor@asasab@ sallebih'sy gndoobuRigessof
:nfor}rltéﬂoﬁc C‘Pr?esmlg]rﬂf) Heg i ?éc% R#Hr[et %es ‘?\Pdfﬁf%ﬁ?n ﬂ'fag be more

recordin ["ocatT on or i S not the sarne.
thanvice ampdbe samalinfgrmation smayi lm:rﬁcbrﬂedl usingr araintesiea¥ing netinad.

recorded starting froman end of the access

i nf

adap Siathe A 8e, S edirel W FIcE B8, Roptonpbiiion s o
repeateﬂtyr neadiided inAivelaccess mfarreamrdar@a bauh thet degnenaecioadording the

ool SRS T SR A e

is reClrded gianingt frem siared iof ther avebs© nfémiatien argzg se dsxt phisieal or

bility and ro t ness of, inf |on Simlarly.
Iosick aadqiatsssiderease eyt So St Rist labBbeiiormialon Al is,
recoffY, BRd fARINCsédbREa I60AISE infdiehatinA AETEs rév‘omermt u\tysrt agipy of the
be recorded usi ng an .interl eaving nethod he

SecoRgdRRHON TGN Sk & EPoTdes) GHeRerdng R pemednioymation twice

incrda884 f ﬂe}{atﬁl'lt?/'aﬁ@%ﬂu@fr@ss bYRTSTHIRLISH; ea@lmtlblgy #nd htﬁrﬁbeﬁdﬂﬁmes
area, first location information secon

of repeygling the samefigforrationrmanee more theadwiserardl thg sa@@dmfaéraatlon
may®8 kBt ll¥RY %ﬁ'mt@ﬁeévﬂgi rﬁg fhogddresses increase. In a

second sub area, a co the first |ocation
i nformati on AA#1 and a Fa/ of the second |l ocation

i nf SNAECEeTs !mawrgeaaﬁ 95 Is phydieally s dpgigaly dvilegjnto
two fhbzé)re§§qu1ﬁ e sOfubl FERHENScHBA iﬁfBlfnﬁ’JtiiSﬁtAA#’l ar?ché-’ecf)hﬂ Rcation

cation Information AA#1, the copy of he first
informagiam Adv2iane seqxentialty rwﬂedxmthgb@wﬁwal @fda@m@i@ddresses

mcréa@{e é%nﬁ%ﬁg aré]) 9 dd gg o‘f:ﬁ‘@‘ffr 196cdtih llgﬁﬁﬁé{%nlf%ﬁ &0
or mat | on ar ¢ sequentially recorded hi's
copyeafiiioel setamd, locaion dnforgiatiah AAtZoaremenventigiyiregotindy Regarding a
sequ ﬂgé SPlecBfdh ﬁ"@%fﬂﬁﬁ%ﬂo{ﬂrﬁi fffr@tr 8 ﬂrn’?f@ﬁnatlo'hpﬂﬁ?)(he copy of

¢F easi ng t ere Bl hess
the ﬁrstflomatnhnmfnrmaﬂdneﬂtm theeéqcpnd Ilm:aﬂ&n idarestion AfA2naind the copy

ot SBe Do on iR Ay S SFuBh Rl L 3 1 oo

embbiifRsit, the oﬂgﬁﬁanfednétmm%rﬁ a béhy thbeohacassoided ar differemihareas,
there?bry |ﬁcr%asmg %e rePabllsfy gng robuskneyss 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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or logically divided into two sub areas, but the
sequence of recording location information is not the
same. More specifically, first location infornmation
AA#1 and 30 second | ocation information AA#2 are
sequentially recorded in a first sub area, so that 10
physi cal or | ogical addresses decrease. Al so, a copy
of the first location information AA#1 and a copy of
the second | ocation informati on AA#2 are sequentially
recorded in a second sub area, so that physical or

o BB  ERS d ASEARE g B on

AA#Tremd d@ spytdii¢hd secoind Sodatiomirifamaitioh evARtare seduietitially Reorded in

CO f the first. location, infprmation AA#1, the
a seBaRY b ategus e bhysl RSish adklisses dfcisace opiF sravenee of
recob@ing ik ihfoembliomisithé eama bk dlustawed iR FRS. 5EqUeRt istiheMfirst
recorded. The  orjginal informati on and a copy thereof

. . Th ) ) (
locatipn INURGHAR A4, thiaopy PEe fitdematiop lpemgtion fiAfdathagpeond
locat Jliﬁain'f&h‘iaﬂ@ﬁ laige anPineQopy bf‘@t;%%e%?d] lﬂfcgﬁé'@ﬁﬁc{?rgiati%ré AA#2 are

i
Al ternatively, the access information area nmay )
sequpnfipie@coided- t hheeriginal infermpationeEng - 2eepy theraphard resonded in

diffe’%é}ftl%réa%t {Hefe gcrgﬁsiﬁ&?r%r AGsbiRY ah§??°ﬁusHHs§%fo tiof] G

. usfrate 2 ata structure o ocation Infornmati on
Altematively dhe aenass infomation afea may ieclividghinde fhoee) hresDore sub areas,

and RRESES infshmizfof h%ﬁ’ 5 rebOel QFRLLORd LB | 0N AA¥i
an rdentiftie

contains r, an access polnter to an
update area A, and an access pointer to an update

ar ed1B.6 ifuetraies asetapyrustuse of lwcelinn inframetomAdE a5 ghwwntis FIC.

r : i . . ot ) |
4 arg 85 AR50 RS FIG o PR ol A B
an identifiénean apems gointerdoBnppidatesares Aq and @oraticess postet fooam update

e P AFBRL Q58 2RO 2 86818 Sk o Moson o

infornration detst spdated ant irecprdaltindss update asda Ar eToe debss pointer fo the
weiiReli ool e Bretie aosliy Tof a8t buel binatoed
the @ydatelasarB. FHorlristanvepar atcdss pemterdndicites arstartigy bddress>of |ast

7 s_showmn in FIG 4, predetermned information is
recoﬂﬁﬁf‘@&“ﬁ“qq'nes and sequentially recorded as A#1;
A2

, .. , A#n in an update area A, and predeterm ned
I nf GI@ER Wlostratss & pobh@bofivetomiing infantaitenuretiei ddd 400, according

o R R SR st R AR 58 B anFic.
4, prétetetraimbd iHfdmhatbnas chﬂaﬁé@ hdiathsi s(fjmdtshaquumhﬂygecgﬁdﬁi @%ﬁi?
A2 AVENUGPASTS B1ae T BRSO Ao LR PR o Rte<b Crnes
and 8EQentidiNerebOeiati i BH#MBECTRL BHM i dodERy afdReB] fMext, location
infor%ha){igh ?4%'#1 cl)'cragarding information A#n last 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#71 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
B#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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| ogi cal addresses of the information A#n and B#n.

Next, predetermned information is updated n tines

and sequentially recorded as A#n+l1l, A#n+2, .. , A#2n

in the update area A, and predeterm ned information

is updated n tinmes and sequentially recorded as 30

B#n+1, B#n+2, .. , B#2n in the update area B. Next,

| ocation informati on AA#2 regarding information A#2n

| ast updated and recorded in the update area A and 11

i nformati on B#2n | ast updated and recorded in the
inforiBh 126 6kt Bplchef 88 retEfadin i updiig B BY BloBRllif e
accesgdnipteatianrarede Alteu:mzdwely; InﬁatmmanﬁomatmneMﬁagcordedi inckre -

acofti o gt e B dhcite Sy SRR Brmp B 12 dBag st ypgstec
infornvetion medorded iAe updile area A o8N+, ..., A#2n furt her
i nclude location informtion speci fying | ocation of

o The IRORaEn AV MR hut £t b SnPREoba T
infomiaéio? lst)ennfyutgi Ioa:at;é#maﬂbst umhat?ch gl(if)cfranlane@ C%Ugﬁtbdolﬂ thdn ﬂ?%aéce area
B. EBf PBpidfe fpcalich BldtmbRoR nahiad it BeJRQRRRAR A which i
recoHRARh Qh@ﬁﬁ?at&ardé% doilts td' & PSRRdiny\PESHRST thé eoﬁr@smaﬁatge

area B js updated, the update area A nust al so
inforgsdian &Fn+iE cqrfﬂ%@t'aﬁ*&%upd%ﬁaa ﬁ«equrﬁ@S.r%%ﬂnnwheweA#p
updeﬂg%rea Bis u;ﬂﬁﬁd the updaté\ﬁ?éé A‘ﬁﬁ‘ﬂt él@o bg uﬁé@%ﬁed F8t inBRHed)
there is no chan herei n, because
Sompiimes e MOMAGRTOR bdEn-.+ HiSnd s 4 Baecio b apdgdsd akthough
ther@' ] anged réiﬁe&ﬁgbemad%%el W%’ﬁ ré’t’% YR | bg&bt@ area B

Ity o updat areas are er ent rom on
Cha@e@t hira warsicase saspademheropstanisiwhen umgtlngjgcwatreldy obupdate
i..nf ' ' ver
arecls o SRt ol Sl R ok R G R o iR

inforazdiat é @cemed in ﬁleunndateeafaa A whearsver 1nfdnmat|qndwoercmdea uAdate

area oy i Fitarificavet AdnBR0Bp 85 e g bahi el 418 Toctrea
to heptheldaems ag mslaryet thaneesunn piisitésof théethet Epdatemd@é@ apeasvent
ze the s

suct i APIeT LT WheS yb3aTneth® el HAE Aipeisgrererably e samo

to mim?izém’&é sig@ of me%dbgeéareﬂ?lﬁr Al aft@r rat@rding Updiated information in
or ion re ed |L.n e ate ar

the QIBHEALS SR TioLHRTIAIN G Tate BRGAP ro uphic s yodated

and {H&Qtlémfnﬂirﬁﬁhbrﬁ)l‘égh&ﬁﬁﬁ sedadtdnbhFohdtRn rdestabe in e ASer update
are recorded the update area A Informatjon is

areap &g r%@&iqdﬁnﬁhﬁeuﬁqﬂ%ﬁ@aaﬁ% e dDRMaqndp recaised:in the update area A

after’ é%)%l:fléhrﬁgebd}ﬁ ﬁ’ag RbiRdtichNn HHEtRENRIdatPHRES, IR&EAS pretielifined
predeterm ne recordi ng position of |'ast updat ed

recormmpw«crrb@f last upgated infermalisadn heptbersursiate aieagisan yechanged.
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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25 When a position of recording | ast updated
information in the update area B has been determ ned
and | ocation information regarding the |ast 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 |ast updated information in the
update area B may change. 30 FIG 8 illustrates a data
structure of information A#i recorded in the update

readf 6 fines Basr Gl d S%eckBot Yesbophrfid HigiiERoh 2
recoptedinéne ppdate ianep Bof BIG. @cat i'on of correspondi ng
information B#i recorded in the update area B of FIG

7. E t i SG. 0_of
i P16 9 Rustid koMt b HEEHRE of Fig 17 plaifind 10 e
emblgdwmﬂi ggﬂne presert mveaﬂ?ren(Fer cdﬁi\.@nl@ce,l H(;IGSQ Niaksgstes tee disc 100
i. S as..a Si er er, .di sc rr|
as agxiidie febor! RyBude,” M Tnd REPIS . 8 vt ofHor Gl
inclLiies @)asacbeétsauhfmmm arcapa difedemanagmm(%may @&emporary
a tenporar \ , a a recordi .
OMA (AR, Ent BB EOrRInd.conhlip s st Ale. aAdedhPukaTes Bl e diigy! 00
mcldd@ﬁ lat B85t GHe beAPAcceBEintirmaliomafRs 8 DNA 04 HTBMAP%nQ%\%cor@lng
a TDMVA, _and a recording condition test are

Condﬂlfa} teﬁgare?h eThaldedbe AoRess *Fﬁ?"”&ﬁi'%%%ﬁ the, PMAwithe THMA and the
record corftitbn 18t ér@a h%é%r@@erﬁwgﬂ Ibbét'bnb%ﬁhé‘l%ﬁ&lﬁ@ﬁéa%d the

present in at | east "one of |l ead-1 n area and
leadra@renut Itdhe gdisc)00tima deuble r&wd ilayes digguan acqess qurmatlon area,

a D%TDMAS %nd%“reg&rgﬁﬁscoh%@ﬁ Pt Ly &b SRbludedl iP¥aeh 8]‘ 3 Ioad-in

and a rec g condition test area are I nc
ared andelsAd it araaceasitioned iy aminaaupart pthe dingt108r e&lso, an access

lnforl%ﬁibﬁ apéée d E)lﬁAa? TOME anBY IIBCW gmtésg %aedgéﬁé% cl@dkd in

rnformation drea, ,
eacl'r et:a)iead-mg atganalic & madtoessar@rpealtianed iman adtedpanh ofitbe eligchl 00.
of a lead-in area and a | ead-out area positioned in an

Out §ferD3HE T?fMd& 64 mesrgcdlrgﬂig cohtifiGn tdsPSre g%eé‘ﬁéjn& 28he

recordlng condition test area correspon
updatpéeeas AredS K FEB.3, of 7 FlIB.thg @ctzessmformatm area lecations

mfoﬂp{étn% @ér& ﬂg%rﬂ@a hﬂﬂ%ﬁ%@r %ﬁ?}ly upg %@gé 'r%%orr %% in the
TDMAY amlzldaocaTWkaomnuhohcre@rdmg ai pefribrmetft the neooe@;ag domcﬁticm test area

no b el BEREEL R A The R AA R
mfomtiﬁnﬂr&iqdeﬁ&mgewﬂefebtmﬁformmdnmnd temipoctag dempmlaaagement
o e PRt BRI 51 4 a6 5 RS oncton
test BRYet ey sedcifl Resta e addrdsH16f £ ptvibh bdthe recording condition test area
where recording conditions will be tested next time. Alternatively, focation 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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test area may specify a start address of a portion of
the recording condition test area where recording
conditions will be tested next time. Alternatively,

| ocation information 25 regarding information recorded
in the TDVA 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 Iast tested is recorded. In

disct WO%&EH ofli 'tﬁ@fetst redult S5l ek it ?rﬁ&rnﬁjdtlﬂﬂ in

conditions in the 30 recor |n con t est

the TEMAsyhanpveied tﬁC@rdt@g epRIBHAN e'rds r 8bes, d@formamﬁordad mthe
TOMASNd hiorfia8en met@?&ﬂmﬁ'&oﬁ&ﬁoﬁ fest afe%saitq‘e hﬁl@%ﬁ Vd]l%%Bfo‘ﬂ'?g
In the enever

tenporary managenen ormati on
operativpcoiteli AYs@ penation tnforeredion raganding thef comiingorondéivartestcirea

o o AU B e o,

operation units. Also, location information regarding
t he Ingeoerdl, wombhtremrdmgastmmme of & discenoriietddisc defect

rerUFEAER Sl SR 2 AERBRIE b (ARG o ot
location and infermationa refiesding a detfect,andi sssizel ahe teatiomobg sparstarea are
L L P

regarding a defect, and a size and |ocation of a spare
ar eVhertherdismot @leid lbadedrinto [ﬂ\ﬂécoﬁi@tgméadmg lappaiats sU@A asdhat

h t hat
sholfd BEERS 1R ok BAEY ety T B RBRL e 4f Hver ¥
leadfoidrarea bidhel dlsn 1@0&@ dateghhipe haw tbeﬁwtagetth@d_tsa 100 dnbi¢o record
date oyt izt Aot R BT 108 ad Guvan B eitinuh et grsdided in the
IeadHnmand/mf thé Ifﬁgfmm%a mlf:redgé@} ol lesgurdiate ishediid for prepanng

d-in area .and/ o e_le area i ncreas
the FEGAGUIS 91 THE HLORG Gl GTFEIe loasing 1o SBCLRD. B2 splue i
probfém of Rir @EHEF irdkbofk, tﬁatpaeseht iﬂ(reﬁtiﬂ)ﬁ ddepei taghpefar Befedi SC
emor for other reasons, the

100. To solve this r
marggeieR MPRVEtAN Uit eRYEY SetAsbintaraten B armmgr@ﬁerﬁed ina

mwnf OfHEEt DIAA leaﬂ;tteaw@meaéad ﬂfér%étanhlﬂnfr HeBhA-D0t hrddlorar
be recorded in a TDVA TDVA is allotted to t e

bemgeeaaratﬁdafr@'a theh@ M tﬁﬁ)édlse§aalgatloraﬂerap@1anamn§aement
mfor%mea .ﬁeeaprgteﬁpéra drb& atE,ﬁraneltéﬁ.ﬁsta?ﬁhéféetmeﬁbgemem

orar na eme 20 informati on

lnfowﬁ*par\ahlyh wéaetdecqrde@ irvihe TOMArigiracordsshin the BWectThat is,
wheﬁ%@ﬁﬁslﬁaqfom‘\eﬂ A c}lﬂﬁhbﬂ% regﬁ)ig%t],lfnﬁtt IE%EG FifS0LAGHs rBqdilta,

only last rect)rdedr iﬁtgo?'rrnatlon of the temporary defect management information and
temporary defect information, which 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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when additional information will not be recorded, that
is, disc finalization is required, only last recorded
i nformati on of the tenporary defect managenent
informati on and tenporary defect information, which
have been updated several tines, are rewitten to 25
the DMA. Thus, the recording/readi ng apparatus can
read defect managenent information fast fromthe disc
100 just by reading the | ast recorded defect
management i nformation, thereby enabling fast
positicH &f &1 iarébr!ﬂtr@ c(i;&:?%(ﬂfh%?lsl'gﬂlacélﬂeﬁtrfblsthgﬁ’ hé’iﬁ the defect.
since the disc ect nmanagenment 1s or ned
The ftemperary @qfegtmgameﬂh@fqr@ﬁpm ﬁrqﬁedé@ genageths ﬁeatpomry defect
[
mfor'gﬂa‘figHofxﬁ{r?}d&fo?s%%%mhﬁﬁdl&& n'gncge #399 |orT°’8 dﬂﬂQ%#stgr@g)tv?fgeﬁ'g%e
tempandiyadetfiéci gnfoimeation ipesotdedn of an area of the disc 100
that is replacenent for the area having the defect.

Th

o TP 6L 568 ARSI LI ACHRALA0 ) pdafhden
managemﬁnhniounailamareaecmged besrp disietwitan afecohiingloperati@Oends.
in A R Bl £ bt WML SPRlisR ot G EH Ein
recoatinp bperptiora#y, aiﬂflm'otmatmnagmrga repfazement areaaare recorded as
o A S b e i g BRI R
d::vtacre@ctmtiec(l]I t:lnn?\:pte%olt'd&cgﬁmahdm#z agd wrf@mmtdn mgg?ﬂihgatr@pmcement

an | matli on r I N r nen ar re
area a5t sSaRUPdIeS TnsaY AP R RIPR By n2uTie T he SN,
managéraénfamoaﬁamgrar fiaRggiAg Gehesrbry d’dﬁé&:'hf@ﬁﬁégrg& #1n#20 .is
eratil on and

a recorded d recor di ng
fecofc%ﬂcﬂ%t&fﬂPSF?WQ@éPHm %%W%I'@E@P@ﬁﬂ #afa--ar e BeppgREeNt

mforﬂfanbﬁ%p@é;ﬁwree@afdﬁ@tpds%ﬁ& BRiheBmpirarf Y&t BaRformBtdT®1, #2, .
DVA, nanagemant information for mehagi ng tenporary

def nf or mat i.on recorded as
WE’@? ?écg*&'@ii’a*ﬁ&ﬂ%\@‘?&ﬁﬁr{?c?rﬂ% IPhikgioGHR @rpa oE user does not

des:r’éh@ re®dta GeaEbhal dat BB, ii.en dﬁéﬁ‘ﬁﬂafia@@nﬁ@i%@ﬁﬁéd‘gemporary
positions of the tenporary defect information #1, #2,

defect informatjgnerecatsigntn 8 fRMPat-deiasiivorarionares aad teRperary

defegl%énﬁge@ﬁerﬁ"nf Grmytieh ré’&ﬁéed%ta 1e¢r§§;'rér9 d%fécE %ﬁé&emem
additional data therein finalization is

inforation PR arearwBlie o thelBMAot ﬁ%ﬁtﬁﬁﬁiﬁﬁh?@méb@ﬂ@é&qwﬂ@
temﬁg?%ﬁg‘?fe?édh & Rfbn wAl 83 MRLLQD Af8hd ?rggldftl e terrpor i

ct managenment information reco
def ect rranagerrent information area are rewitten to

t he FER O ipgrdetpiled referpaice giaarayn illusiatingrecordinapfdiaip o user

datalREP AR Sih&8kea E‘fa‘%&@i@mgc’cﬁ dhlembt&iment-of tHe pleSeht@Afention.
and rewitten to

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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FIG 10 is a detailed reference diagramillustrating
recording of data in a user data area A and a spare
area B, according to an enbodi nent of the present
invention. Data can be processed in sector units or
clusters. A sector denotes a mnimumunit of data that
can be managed in a file systemof a conputer or in an
25 application, and a cluster denotes a m ni mum unit
of data that can be physically recorded on a disc at
once. In general, one or nore sectors constitute a

o436 01 B8P0 B oS 58 B Bptton,

An aitressdar detectingithe logival sectordecalled aoibgidal sectar numbee (LSN). A
aso SRS ety et By LB ke N g piion o
dataldn & de@@ing%elfHSlf!r insa ?omputér d:rf‘a\n/&b;:fﬁbaﬁbtﬁfar ﬁé%ﬁrdiﬁg or

afTlle systemor an a I catl on,
repraRLdeth P aBltecah g THEGeE g KA QU i therposiin 4f data
is déte@b@abmgeﬁwr\l NYHARY ardiis ard leb ByeS ehRtrdlgr be@di ng

parat us such as that in FIG etects the recordi ng
an

rec%tagglfeaémgoﬁppae%v% baged oambethgs T-'nglﬁc Ib@P\ICOﬂtﬁ'aS éctefentan

initid? o cddi Pd)é’ﬁ%%té or recording or s reproducing data,
the entire data 1s managed in units of LSNs and the

position of data is detected using an LSN. LSNs and
PSNReferEngdhplct 18yA depeiat pdispeatgaresmand B denotes a spare area

in wﬁ.eﬁ Pifisngé ge@%rmauﬁméea li§ a p‘ﬂ.ﬁﬁﬁ? opgeewetd?arshbue) dijgc

contal ns a def'ect record I Ng
gen@"@b eafibkSHcorgsreNdrd® at !eaﬁgvnpcPw G qu@evens. ot Es are

auodggﬁto%hade%&ﬁe %F%?lsl, Végpﬁlgc BoSRANE r@c; filleq i fnqhé Pm'a?&

are sequent ed to a
the ensresperdenge bebyasmihe PGiNs aydiibe hBNsefantbt m&ntamdr\dm disc

has gfﬂle?écﬁ{fgl%%b&% iF S ];sei}%e\?élﬁ‘(\ja\éﬁ{gslcgi éb%?ork?s{}% Hrfe as that of a logical

ocat e non- reas
sectoepl acenents recorded in the spare area, the
correspondence bet ween the PSNs and the LSNs is not

mai ?rier\%% r}:ﬁéa Al §or d&?ﬁfls ?e&%ﬁe#tﬁ’e‘? ifh %ﬁnttirﬁfé‘ﬁg r%gording
the size of a ysi tal sec | € sane as that of a
modeayiacahdom 5e®e<dm@ moden trtibe gortinudas secrding Aodes bserdktaais

el SRR AR S48y A P BRI oS e
randondierecasien. dhd theidaia sree @Y, dections d Ubkmiighl7l denatalpredetermined

uni U e Bl RS Tl R0 BRI et one 1

through 7 denote predetermned 20 units of data in
whi dtiherhibewdiada 100 iafaaded intd the nesotidd/leadingebparabs, the

apparatus tests recording conditions in a recording condition test area of the 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 pottion 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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When the disc 100 is | oaded into the recording/readi ng
apparatus, the apparatus tests recording conditions in
a recording condition test area of the disc 100, -
adjusts a | aser power based on the test result, and
records information on the disc 100. As descri bed
above, once recording conditions are tested in a
portion of the recording 25 condition test area, the
portion becomes unavail able, and thus, another portion
will be wused the next time for testing the recording

0 j t
spalS gL By P Biere e pORBALF I BARIPSREA fIRELIR rdRfod B hrect
#1 ig reyoltteniis called reglecerdentalti s Neph themecondigyappacatusl E&‘d:ocﬂs wser

f ect
carf i SEkor21Shind B Sl Moo’ B RhAG M dnd50E
pro;mlyf%@cuﬂdzédaort a géfgcﬂ'émw Bﬁreotlat a rléemreﬂazﬂ ls detdﬁé@m a ﬁ&rélon of
cor on,a port | ar e a B.
sectgh 2 3¢ R TR IS Fengred FRopdiie’ o hVisen eneeaatt
corrémﬁmgcto |dafe¢e#zeatforr#éd insthé @ﬁéﬂe@r@@Bl SFGAhéredefect #3 and
| a (i Next, the recordi ng apparatus records
ropIaEERET e ARSaRAER Bheestion Bl IesUsed daeTga 4 andhe spare area
B, réspebingly. 2 in s&tioR e s Igsfarh bdehotlodBurtitda H@fecﬂﬂfeoé}@é i/not

recorded or a defect exists in section 2. If def ect

-desigRatgdt ected in a portion of 5 section 2, the portl on

is designated as defect #2. Likew se, replacenment #2
cor na@nae@hdrng atfpaaﬁéajsaabom i AioReEgariin g*b%féd?#ﬁ CHBIR #3

B. Further #3 and repl acenent

ocolyerg iraackens hihseigh Has ﬁeraaoraw@agcérnf@maéloar@q,e#?ama TDMA,
wheh faaco?@sﬁg Bpaiafian #Pis SGRRRY ttb‘éﬁh%’ aftdr e REbidY 4nd @enfymg of

def ect oes not occur and ective area™1s no
datade seglint bd.e., hentiuses pirssen hegipeihution of acenalding apparatus or

reco}mﬁgbﬁaééraatdaaeé@u @é&&hgﬁéeraﬁgn |sg:[b?nﬁ%t ORfYrring

ectlons t hroug as t
managemeneinfoonatiupFior senpging tarppexary dedfedt infernoatdnnEDFL #7 is

recogzﬁegfﬁ feﬂﬂ)o#élré 'd%;e%fﬁr%é&%nérﬂ i Hnaﬂ%tﬁDé‘ &? |r\lil\lﬁ|%0ﬁ9ﬂllﬁs ef\lso

verl 0 sec ion 4, en a
locatioreimmrmatione regjaeding b pottiomn ccﬁfchearecexchnmbamgmap pestaresinovhich a

noxtdGERT pERefar i ih e T B Fs MBerenc i nf or mati on

for managi ng tenporary defect information TDFL #1 is
r ec OV bendihegliscetifos aggindeddsct, racardingeoparation# siaesj renording
f
cond 58 43 19 e o REP B B BB e
the dise 400 based arhtha meesuting essuliwi Mbrebspegifichlly; derthg iecording

recorde 00, |
opergli B B bt MtoRotm B el and BeleRo PR ansg
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 7TDDS #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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20 conditions are neasured in the recording condition
test area, and data is recorded on the disc 100 based
on the neasuring result. Mre specifically, during
recording operation #2, data is recorded in sections
5 through 7 and defects #4 and #5 and repl acenents #4
and #5 are forned in the user data area A and the
spare area B, respecti.vely, as explained for sections
1 through 4. If recording operation #2 is 25 expected
to end, the recording apparatus records information

temﬁcﬁ'?@r ﬁ‘ggoe‘?ﬁ%tﬁﬁﬁ Qﬁa"hoﬁ? Pécor a‘%{ RA3nd mﬁ@g %hé I%t?c%&igﬁ Information

regairdin® arpertiamofftoe reamml@corgilttohdesteamwaeue réedreirig conditions will

. [ec ed.as te rar, e
be pERLRAR O RechRice A 2n aiodRlolS S akE R Badie @, e
tempmaqrtmmgenﬁem iribrineetion drgiudéis hemperapoddfeetinfofmétld and defect
d|t|on test area in which a next test

manrecog
AEFTeRtEn %é' #hed is 30 further recorded in the TDVA.
When a predeterm ned nunber of recording operations

are Ameorfdmmtedhapra&eatgniéémdnﬁémamesé timetfboiheididcoroTedands
re recorded 17 tenporary nmanagenent

redupﬂ(? ﬁﬁ?&@r‘?%%@ {®¥-ded in the TDMA, and | ocation
information regarding a portion of the recording
condfi ECOris peﬁrn@déﬂbl@hbuaitsa@raﬂimcﬂ@ﬂﬁ#hb lopBaDlowklid 1, data

recogcff %Ig{eo (afrglgo I{)eclpsfﬁitdar% gﬁggr'r(g(?;lﬁﬁ% %é Hatta rggordlng is

perforn‘feﬁnﬂapdate dress }a,dBSaﬁde(D”EedfcﬂﬂMg deh ¢@c§or¢i|ﬁ§ @bé’l%‘tibﬁ an@ad a

Al to t
U e e O R O
areali® veryedirald AR BRh 89JeQiipdated &efﬁcbé ﬁec@%ﬁ Q\Flt’i‘iﬁﬂa bldck,

bl ock units and reproduction tine of 1,
a NUFIREROT §raes PHPHEPrMEIgTaFerE INgperatiops @&amlqré tq ﬁaw@péof

blocid L%édEC@: 1 Edse, Kheshsab BstiRaR b diny pdsﬂmﬁ‘?ﬁfrﬁ@ﬂﬁéglon

in update areas A, B, "and C according™to a recor
updagefer ati on and as a result, the anount of information .
to be updated exceeds a bl ock, the access information

ar eyyhen ﬁﬁfrhﬁaﬂ@*r ®f b updé‘?&ﬁaéc%?dlﬁ@ﬁi & %o?@n@@péf@ﬁ%ﬂ é’éh be

can be recorded within a a nunber tines of
recofsledgihip A gl qcu'éc*@?dﬁﬁ@'“%}?@r‘%ﬂﬁ’@ﬂ#%d insa wewmgmﬂatetafew B,orC

whems¥aP8 folfwin®h@Rks: dﬁ@ébrdnh? bgﬂaﬁ?ﬁﬁél% » perforth&d: easy to

estimate a record |ng position o I nformati on

updat Wh ornmation to be updated accord| ng to
aegﬁﬂa.%a gpw%ﬁ P'eﬂgcaﬂurz@er PU@S?@&‘@ RarHIoRS T Bl ock,

the information is updated in a follow ng update area

A, updateraréa B: 1000 blocks, a humber of recording operations = b

update area 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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whenever a foll ow ng nunber of recordi ng operations
are perforned: update area A: 1000 bl ocks, a nunber of
recordi ng operations = a 20 update area B: 1000

bl ocks, a nunber of recording operations = b update
area C. 1000 bl ocks, a nunber of recording operations
= c Inthis case, a tine for obtaining desired
information fromthe respective update areas A, B,
and C depends on whether the access information is
present or not in the disc 100, as follows: 25 when
t he pR&eHe 4 t +b+c) 130 +
(a+b+§)@80 c%%f%ﬁ%ﬁggpgzégéé%ﬁgﬂgﬁéggeﬁg%?bn) i s when

t he access information area is not present: a+b+c In
concifSngHsiopnbetimasior ghtagiic-AaHrag Iﬁ@%ﬂ&t@a fiom erraspesntive

updblePsreh A, Beﬁm@t.sm r%rgsmﬁ?és%%?t inBlusBA s the Scdbbs

sane regar | ess of e 1 ncl usion t he access
informatiniea dttiha é%por@mﬂ pperglipe mezriomge@ Purtatimes, fosexample.

Hovﬂﬁf - QNEEY ruddr % Pl’h@ﬁ pRImt lr@corﬁmg%ﬁa‘é%n is 158% fAan 30,

er of times o orm ng e recor operati on
a tlmg reriired to eapradyce lafOtrnahpnrfm twardy himerbiqmke atan ée saved when

S S R

performed 299 fimas irean upkﬂatg aog itad possible to pakfotime dedlied to

S T T R AT R

1 OOI does no@fhﬁlﬁdé #ﬁﬁ@ccebﬁ imdrhestionardts the fimé heguied do réprddiite

mfo n ?gg:b Etheacess |nforn§t|on are the tinme

B, [o5KS I RPENt FGEETG AN JRARIEGHPS 900 BFaTEIng A

obtahpieg hewGsfomndtion fasm URARdteaRA, aHdwéGé’ran'égd@cE‘ 900 includes the
obt aj ni nf?q new i nformation fromthe up date ar

ryare g e regBiecHiolTaBkE Ue iforgagias Gom only 39 blocks

is sphdit. OrA@fokd?ﬁgl?rtﬁ@mchﬁ%ntdf AR £QQYS NG nidtioh %Péapﬁllﬂfﬁae disc 100
i nformation Trom onl bl ocks  1s spent

caupRs:H FeduRRIn & finae forhiainiag regent wEoraediess i nf or mat i on

area into the disc 100 is causes a reduction in a tine

for Adieicrbegab®es atcdriihg il RBserbiVaaEEH, itas o
resent invention, it is possible to

agcording to the
minkRizg a7 a%cgegﬁ timecfes C‘i‘%sﬁ'ﬁgfad'l”'tﬁ'@@é%§I3ﬁg°fbwwcﬁtpéedﬁﬁ%"€“ned
infofhdtion iOTpddted Bnd FRIRIRS M VRiv pbdiidH, IBLSI9 rdeR) tHQQ'xgH&l‘éd

and recorded at a new position, so as to read
infoipai®ed i nf or mation. 20 Although a few enbodi nents of
the present invention have been shown and

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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described, it would be appreciated by those skilled in
the art that changes may be made in this enbodi nent
wi t hout departing fromthe principles and spirit of
the invention, the scope of which is defined in the
clainms and their equivalents. 19 CLAIMS Wat is
LLai,ged is: i. Amte-once disc wth at | east one
record | ayer, conprising: at |east one update area in
whi ch updated predeterm ned information is recorded;
V\?r{la?isa@aiﬁ\%%ss information area in which | ocation
I nformation regardi ng the updated predeterm ned
i nformati on, which is |ast updated and recorded in the
at | dast Oneiterpdes disc wite at legstraneoedwd |ayehsompigsg:
i nfor [ r i n ] : :
| cad-3mesCheidtRie el BhicRUBRge Brelerpfit Bk 3 lontl rocordec;
ampfi te-once disc. 2. The disc of claim1, wherein the
| ocat on. LI RfIRLGR kS il Ghith ARStddinidiGat &888iing the updated
i nformati1 on area whenever a predeterm ned nurber ~o
pregetarined ifpesnadion owkicle isdast datEdendirseorddd ioltiaé at I¢ast one update
e o) ; e .
A B e Rt o B TR Bt B 1y tor a eactin
arearb ertacdred| avclkesleaf-otit@eatn theagite-ones dispdat e area. are
filled wth information. 4. The disc of claim1,
wherein the |location information is recorded in the
acce8s i nfibe disticodaar éaviseviertiad locatimsnfobnatiings diceadedfin the
at%e%%. Wﬂf&nna“éﬁaﬁ%?éar\mﬁéh%v!a,o& gFédg{érhﬂ%ﬁ TIRlbeP8r nr}géorﬁﬁg%@g%%ns end.
I'n the access 1 nformation area when a nunber of I nmes
t he updated predeterm ned information recorded in the
at | gast ?HSd%E%ﬁ&Smﬂ ,%ér?in%h{(o@gt%%%f&rﬂ%%n%‘Pé?;%Fdedqh the
A wite-once disc wth at [east one recor ayer,
aceasplinfeinragion argsl winerleiveya pfedefpdatned auewsr pirbledkis olfithe at least one
r 17 [ ks i s updated and sequentially
ué)&eag%‘rahe%dé%giﬁ%d Vgﬁi gﬁ%@%g&?nf ormation area in which
| ocation information regardi ng the updated

| nfoprmat i of, d?é.@io?li\af'n%,hﬂfjéreiHQﬁéj‘Fo‘éQﬁo%ﬂ oFrﬁ&t%rn%?eéthetd*]ﬁthe
update areas, Is recorded, wherern the [ocatron
ateefse infemiadion aegpesayeray timee. updated i nformation is
recorded in at |east one of the update areas.
5: The disc of claim 1, wherein the location information is recorded in the
access information area when a number of times the updated predetermined 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,

wherein the location information regarding the updated information is recorded in

at least one of the update areas.

g The disc of claim 6, wherein the location information is recorded in the

access information area when a predetermined number of recording operations end.
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i . The disc of claim6, wherein the |ocation
information is recorded in the access information

area when a predeterm ned nunber of recording

operations end. 20 8. The disc of claim®6, wherein

the location information is recorded in the access

i nf or8rat i dhe diseaf vlhient avipreid ébelonativadniotmdten iofedotdeclkis the

A r oL
aSest ARt RPh Gl i £ fhaplernlBA cOrpd pTURESTY bR ress are
fillesl withciofodmdtiom t he access i nformati on area sever al
times. 10. The disc of claim®6, wherein the | ocation

information is recorded in the access information
ar ea 9henTee disnbéclaiof 6 twheesin tieelongithatiefdripateet exaordeeldn the

I 0f Tole]s in_the update areas reaches a
a%%gg 'ﬂgﬂﬁ%ﬁg Tt g%‘#t'TTS The di sc of claim6, wherein

the | ocatl on i nforrratl on | s recorded in the access

|nfor rea end cor di rfarmed jn.

one P2t nahe 858 Br AR De S ah §ieibiy M RrBiiehdt BERrdsadn the
amﬂs’sdnfomfat:beaczraiwm@ anpamaen cumusnesllﬂe updateppr@datetisined information

di i /f
<P o el R ok e Pl sRd PRLSFd | ayer, ¢ he
apparatus conprising: a recorder and/or reader
/ di th f t.i t he .
i so.Ta QO Pt PEPERERTTIS T PREAPdeG BB dn g oepe he

atmd @fortraatior greaniheal data rarocmwb :stned‘atrmﬂ inndiheraféia Wdlatenareas
east one and record

d
aSordifs B o e PR R B8, et ol fing REtatBs i o posi i on

of the updated information |nthe update area, in an
ti d trol .

e PBcor CRPOGHAFBrSXTa"s aatar o oynB a8 il ade-once
d:lsnharxhn@at Ieastfdnenmtdndelayrbsme dgharakbe capyprésiray: usdof claim

12 ed in

the Surep@ds bl RAT FeokTad =Rt BRglnd s PiHiTelon darom the
disbe apparatus of claim 12, wherein the |ocation

OB Sl 868 el O TR B R T BRI rocor
upcﬂI&ecamifcﬂmstlmnm at |kt oﬁ'melacmtqaaneataﬂ theadisc; laad necb?d location

oca nf Qr.mR G
SRR hASH TS B IR o AL Rl fdhiohIn iiSngiate are,
incfn achnessiwdrmandm anse oflfetatisr, andz coffitrdllingdhewadordtataad/or the reader to

read the updated information from the disc.

13.  The apparatus of claim 12, wherein the updated information is recorded in

the at least one update area in recording units.

14.  The apparatus of claim 12, wherein the location information is recorded in

the access information area when a predetermined number of recording operations end.
15.  The apparatus of claim 12, wherein the location information is recorded in

the access information area when physical recording blocks of the at least one update are
filled with data.
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21 16. The apparatus of claim 12, wherein the |ocation
information is recorded in the access information

area when the at |east one update area is updated a

predet erm ned nunber of tinmes. 17. The apparatus of

claim 12, wherein the update area further conprises a

fi r st16updébe appazatus obddimal2d ebemrih the dedatiominéamBtiord B.recorded in

0 [ 7 rein e _updat e
BB or s e et $453 oRe Rpbalf ot e Lifrege =
predetmrdmed asmbsdof e, ... . A#n+l. ... A#2n in the first

update area A, and the updated information is updated
n tinmes and sequentially recorded as B#n+l1l, B#n+2,

....B#2n The ammr_siasoﬁdaiupttmtv@emiedh@pdh% ar'é_laéurther comprises a
RGP UpaNardd Sdbohd e Bl es i nfor mation

speci fying location of the |ast updated information

r ecor,lg_ed l.I'|[|1e %E;%r%t%%% gaiﬁpgﬁtw%e?eriﬁ %eBUpc%%ed information is updated n
times and sequentially recorded as A#1, A#2, ....A#n+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.

19.  The apparatus of claim 18, 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.
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