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VRl 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
wite-once disc where data has a

 WRITEQNCERISC; BECORIINGAPRARATYS TH@%%T@e@NBrMETiéOD

wite-once disc, it is inpossible to delete the data

and record nw@wcmahccmn&mman&m, 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

the disc to detect the |ast updated information. The
Techjed Figld or mati on to be updated, the longer the tine

reqU|red for 20 scanning the disc to obtain recent

i nf orwrﬁ%ﬁﬂfmvsml%@fai%@ repprdiRariRiopTAtan on And/opieprdAing

mfox@ﬁ&%ﬁ?ﬁmﬂ@ Wit BhdePMise, TRk rﬁor@”daﬁ%u@ﬂg Sod ﬁﬁte—o%'c@‘a?sc an
whenever information is updated

appaiFius fRiecennainfospalicieerrondang @mﬁhoqa@ rtendueigg gecess time
ther@ioea 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
informati on can be detected fast, but a zs nunber of
Backgrawrd Adr updating information is limted. Disclosure
of the Invention The present invention provides a
wr i tlénlispageviigble divwi itas imnaseibledp rawdte datpie apodion of a

writd-B0Y @bMinb 3! RRARLS Aed oA rdidrltr. Ot () Bficd mg%a?aafsa
structure suc i'SC access tine 10r
recoigribereteiwifternee tise, if is imposaide o dejelertte dgtat :mcmecarsipmw data
t
er,  PRBRRAL LSO 0 NEEEohs BEOHAFED Bigron to upda
thealr&adudﬂaamgdaiddateast one update ar ea in which updated
predeterm ned information is recorded; and an access

I nT qf BBAd AN sAEE By TastibGfied information on a disc is available, a

recording and/or reproducing apparatus first scans the disc fo 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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| ocation information regarding information, which is
| ast updated and recorded in the at |east one update
area, is recorded for a predeterm ned peri od.
Accordi ng to another aspect of the present invention,
there is provided a io wite-once disc wwth at | east
one record layer, conprising a plurality of update
areas in which predeterm ned information is updated
and sequentially recorded; and an access infornmation
area in which location information regarding
information, which is |ast updated and recorded in

t he Tsdeeen invgstion rrovides pawiie-pEse Bisedtde methad of and

aprt%FdsofGr recbidi rfg m#o%@ﬁcljdr%h tH%f\PﬁtEﬁ)tnb@ Qi 56‘?19 Qrdé!d"&ructure such that

ormation [fast updated Is recorded in at |east one
a discsacskss timedprasding updated ifewnationds tasiuged. anot her
aspect of the present invention, there is provided a

et hodofing %%"Fééb%o?&f tRE P%%énilh%tﬁaﬁrth@@@%\f&%cﬁa write-once

wite-once disc wth east one record | ayer he
discrthhaideass ape regordlayer wv@h{dml atyeqsé eoe HPFR}e @;B%Mlch updated

pre%&rgrﬁﬁeed'imorﬂﬁgtlo @freédggéq QRdidh ﬁceéfﬁﬁ%r‘n%ﬂgn WRgah ea

rese east | N area
locadionl atferrrmtlea re@ardneguﬁmmattane\ahlcbmaetmndateéirarmir r@aordadmn the at

s G HEVES ok W 8ok o d PreCimiBaBRAE” | ' of et

i nformati on area present in at | east one of the
| eadAdoordingip, anoffer @apect of b“@ Pfﬁﬁ@t invgatigutthergrigproviged a

writé ?ﬁ?t? HisE (Nitﬁ Tf %agteéneqre@&%:! R é’@lura‘ﬁﬁ}:&* Hdae: 4r8as in

anot er ‘aspect o ent ention there
whmrsprpdeterrdmdd mf@‘ﬁwahetl haoupda’cect emimm:@na@lbfe@sorﬂemeaﬁdoan access

)
e T LR
updamadrﬂdemred@trﬁhmupdalelanéazf mtemntﬂed iper areplletﬂrmlnetdypem'rbd
Herggggétpﬁalggggatlog reg%raalgdlﬁf{arra? Iégﬁ%tdg{?%ﬁg%eec?omgefaa 5 afleast one
of tHeGstate B@akocat i on information regarding information,
which is |ast updat ed in at | east one of the update

area r
e dRsosrn g Ry anptEr #5216 RE Biienr iy SMont #E0E Kl Mhigeo -
methsd bamﬂudnd ahedcess tink fanecedssinge wpﬁéatr&:eailse:aszjch airlegsi one
nor tion area pre eas e
recc g ayer ina Iuod oy B o S echrsihg hEBSEd Bt
mfoﬁﬁatudw.ﬁ%ete@emrreemad@@é hed. whetie st iroaisléﬁsktlonenﬁtahead -in area,
aspect of the prese |nvent| on, ther s. %e e}
2 dgia g Alead Bt P raianpUier S Rdndacyaing of R iR faden
regSHdRG iMfolatin, WARAlis RBEUFRESY i th@Mpdate afed, MeaRppedsst US

risin arecordn/readn nit r ds
lnforrﬁg%{;ﬁlﬁp %ﬁesgﬁt igrat }eégggne of tlhe alél |In area %e dgt%oarrea 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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data fromthe wite-once disc; and a controller that
controls the recording/reading unit to sequentially
record updated predetermned information in at | east
one update area of the wite-once disc, and record
| ocation information regarding information, which is
| ast wupdated in the at | east one update area, in an
access information area of the wite-once 10 disc per
predet erm ned period. According to still another
aspect of the present invention, there is provided an
apparatus for recording |nfornat|on on a wite-on
one di e updele areas,daen agersSirfeBRaionAfed preseRbinag) t%ﬁsta\?fﬁ%of the
d
oadf R, Bl ad oL Bk e SRl At Do arpd b fifEd befod
disc; and a controller that controls the
r ec dapiiortestil apother aspest afdhe BEaseRt inyeNtion, tees ig provided an
=P o o o B B BT aover
the appramtnmmmnrmw arekandjing/refaslingeunitdhat ﬂeagrldsupfaat@@nuqm or reads
t
dataqﬂﬁaﬂ{ &ngn&?g%gsr%dgﬂfgﬁo?@%gﬁ? g&‘&rc;lgﬁ'% rbg&dlng/readln%unlt to
sequqnmallyer@candeﬁpdatedaweaeiemsed mfm;mﬂon dma’faleeﬁi ogf uphate area of

e P RRER. g BB IRETALaR i ey

upd:wedj lin the ot ¢dast oné hpﬂieﬁe peeral, inl am ad:daaes idsomationiaoes afihe write-once
will be obvious fromthe

d'“(ﬂ’@éﬂ‘fq\ggﬁr@med&er'%y be | earned by practice of the
invention. Brief Description of the Drawi ngs 25 These
an dlﬁmmmhd'gsﬁo i pecther aspechafibe pegest infentlon, theveistrirovided an

appqxrpbﬁ f?lhrgcpia!rrgoﬁ%ﬁ , e@&@f ? WJ ﬁnéefeéﬁ?{;]lm\‘[h %n%rag%n?et r%gord layer,

the &eRatus BoPNSig etrecmdmg!lréadlrigeuratmahmngdsngfod'natwnrgséoroﬁads

TR T ———

seqlidhiBI} feebid !%)dété@preaé‘teﬁﬁdea Bforatioh it @lshlityof mm@e afeas of
a wite-once disc ac cor

the WHIBSEITE T BT Do OaM R e BTl das JBated i

one %ff tl'% vadlateea@ag%rﬁj @Eordiiddation nrﬁ@@@@nlrﬁ% Giﬁi@tlmf@ﬂnamihﬂast
an up ate ar ea, accordlng to an e

i ment of
upd@iﬁd%m@ Ynepias 276A in an apegss infprgnaliop & %ﬁ‘ ‘gé VHI"%@P%?'SC per
predeltfl“ Pbdrdg. recording of data on a wite-once disc,

accor |ng to an enbodi ment of the present invention;

Additional aspects and/or advantages of the invention will be set forth in part in
the description which follows and, in part, will be obvious from the description, or may

be learned by practice of the invention.

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;



10

15

25

30

FI Gs. 5A through 5D are reference di agrans
respectively illustrating |l ocation information
recorded in an access information area of a wite-once
di sc, according to enbodinments of the present
invention; 10 FIG 6 illustrates a data structure of

| ocation information AA #i illustrated in FIG. 4 and
5A through 5D; FIG 7 is a reference diagram
illustrating recording of data on a wite-once disc,
according to anot her enbodi nent of the present
invention; FIG8 illustrates a data structure of

i nFlrsnadiaon 2R listietagirusires af Anntgengeiss agcording & of
emb%l:iﬁren?s ofth gr&ent hvetifopt es a data structure of a

e-once disc according to an enbodi nent of the )
pr Ekﬁe atillustrotenta data skveiurel aba wieionpe sliscatitisanacoges iformation

ared é@tg £ 0Bds Jtata de‘%?;BE@drHth% 5&%9@%%@&% n;ﬁeé taveRfdn;

area o I sc,
acEl® diimg referane eiragoarn fieistratify reherdiraofsleéseme write-once disc,

t t the | t
acc%gpgr%hﬁ%mﬁ%ﬁﬁntﬁ,lgg %%%é}ﬁﬂ{v%h{}?naou o tehenven i on
enbigs, BANhsugh 5Dhage pefersant diagraneitaspectivelyatipsieting focation

nolRRIOG TN LA ere i me R AT DR eR s, B8R o
em@dﬁf@rﬂéﬁfﬂqbfﬁﬁé@homwent’ﬂme errbodl rrents are descri bed

belowt th rese |nvet|o by, ref.erri

t B pbebates 3 ShuBueSstipentir Ataigpliniad & Fiskiang o
4 arPhRfpéugh sigcording to an  embodi ment  of the present

|nvent|on ReferrlnthF 1, ther cor

2 pbi 1183 referRIcadiaTam iSRG GFPBING Gl 4iaiaPR & vritgronce disc

acc&r‘a%rte'athhe?emEB@trr%nt@ﬁﬁékﬁré’sentﬁh@erﬁ@nf ecor di ng/ r eadi ng
uni t records data on a disc 100, which is an

i nFE? ﬁdtﬂsbﬁteé‘ztadiaé@ strugiwaial infersadieniAd reePrded Bnibdrdataarea A
of 4he present invention, and reads back the data 4
romthe disc 100 to verlffy t he accuracy of the
r eE63. deliusirates. a date sueiuredfi aawritg-aneaidissl according to an

em q%ﬁﬂgﬂlo@%é’a@%%%@?}]\}géﬂp%n kO record data in a data

ructure e present invention. Mre
s p &5, Middtlstrptestdetailed nliaguarhe for 2xplemingoiesonding of data in a user

ol SRR B BR Ve gl 1 SE e o

presirng thvéBiibn.and 5 record | ocation information, which
speci fies a recording position of |ast updated

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 itlustrated 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 1o 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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information in the update area, in an access
informati on area of the disc 100 for a predeterm ned
period. In this enbodinent, information is recorded in
the update area in recording units. The |ocation
information is recorded, in the access information
area whenever a predeterm ned nunber of recording
operations end or a predeterm ned io nunber of |ogica
or physical recording blocks of the update area are
filled with data. Alternatively, the Iocation
information is recorded when at | east one

from pheudiat i10§ toverifyhgeacsuacr abthegeeqded dataa Eh%&@tﬁé@'l@r g&gntrols

the r@&i}‘gﬂﬁ,a?zgdnﬁé e ﬁcgre@?@i:’d%i’f [n é)f:{?t‘é's‘ﬂgétu% accdpdlag | 'td“ﬁhe present

Ity O ate areas Tteaches
mvermoed eNE:rmmmnﬁcaUurlﬂm contrﬁlimﬂwmntroisfthe tecad¢dligg/raagting unit 1 to

sequgn@adtfh E(gqré uﬁggl{eﬁ ér%bllngs}ﬁo ggétgnngrlﬁ)ﬁate 5@8 of f}{ét J:Q& @(5 and

ecor rea
recotddoedtioannforrhatiomavhich spatifi ezsha sepmw:mg pesition @‘dmtdapdgted

. 0sitiQ ast updat ed i nf.
inforfiaiia i BB iared B h Bt R PR hred ofthe déetodiifa
predélefrined deriod., Ihhisis @mbbtim’ndne,rmﬁrmamirr islrecardiedd in the update area
recordi ng/ readin unit to record,the,l ocatio
B0

in re¢qfeiBE MR onl g5 I BIR [FHCd i ke Qprmation area
whene/eP b GRshdtérmif dteniHiskRic? rédosding bperbh@'ls’:@ﬂﬂsrsa predetermlned
information area. 20 Here, the reco %ﬂ ﬂdonchds
numpg of fegie! ob ANYRARkFaFPTHRD R Qlithiy P redfled With data,
Altethl‘i\feW HRNoS4tioR IRBARABNNG ré/@.@l‘d%dt\ﬁhé?ﬁatn@és‘t @hg\%ﬁia pluralsty of
According to this enbodinent, a record gélon

Updatﬁéfﬁﬁétl%gp%@tﬁ‘? apEedetermings rumbeiof mes Oi@(ﬂul qré’ rags of
upddéflﬂé ?f&%ﬁatloﬁ‘?ﬁ Q{é%iﬁ‘%f;tgg%gé‘étlé%reﬁﬁche% 4 Sr%@b@?ﬂlrféﬂ riuer.

and the Ois taken out fromthe
Furthescibthei dier Hifbincludessthettiernlity ofidedolp pens eherqentralias e controls

the rg&%éﬁlnﬁ ré&%g{%ﬂ?‘f@% ré%grdzléczatgagl lﬁﬁﬁﬁéﬁi‘!rﬁ %hﬁiﬁ%’é@#x% a ré‘cordmg

ter reécording
positidreof lasintpreleddnfommatiopér Btleasionedpsiath W@aofpéh%ﬁﬁféﬂﬁ?st o

mforpqg@éﬁ rair,gr?n affg;ggls{: ﬂnﬁ%{lénc lﬂjaeaé thollér f%ﬂtfo@é h%rregorﬁﬁgﬁéadmg

i ons a laser
unit foaeommnhgldcaﬁmh imgpronation s:’agan:bmg infdranationg whlch is last recorded in

di di t t d data b d th
the YsEEfE FlsBun e R Ulo B D et oct managerent - Mor e
speci fical | y, to adjust 30 the | aser power, the
conHeoé |the réborcbsg eperaimT ldlangapemﬂ@ntdatmmlﬂad ancordingsto a user's
mterﬁ!ge o agrﬁ&orglgﬁ (qum}y 5 é@Jform 8CkA8(£Pr3mﬁ ?ﬂhl?@@ﬂod M‘ﬁg{ @

I'ons are neasu
recoﬁtﬁ@g aperationvinidicates Bwotesstin avhizh the disndi0ldelbaided trfh@the

ate area of, the AceQr i dnnls
rocoffig porteiie: G sreed R o eisBrOP e Heisg f00 S eken out
fromtRe %ébrdig? appadiuisi oOWhenid llxseh)@résses g gjecttbuttongnotBhvan) of
the rreggr%{n%egpparatus %Sgrdelarsto rrgr(r:lg\gedﬁd aa isc 1 df)o gf?ér?gcdr&ng of data, 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
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the test area. Also, for disc defect managenent, the
controller 2 uses a 5 verify-after-wite nethod in
whi ch data is recorded on the disc 100 in
predeterm ned units of data and the accuracy of the
recorded data is verified to detect if an area of the
di sc 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 recording
operations and verifies the recorded user data to
detect an area of the disc 100 in which a

operafiors ugiis. | 6 herrh%at@mq igincluded i Hie yrslateprea erﬂ&tﬂ% 00,

Accérﬁfgggnffs dheRtd0d lpﬁgﬁ%r? giﬂthg é 1 a;P a %Sreqre@&dmgt h

n stores ormation In .
conditiomsiwill Be taskexhneéxdimet oDath recorded neittesiis recocdresand Updated in

the BCHF oM da gL ert e el EbpolBf g e

verifiy-after-whatel methas it whiphdatayis dedoedxd on thieatismt 0in predetermined

unitsl(J gf%%kje ?r?%g‘u%i' ascic'y%é:y 8?@%’6@ gﬁké%%el; ?%rtﬂeréat %F%?%? Gtan%rrgéaof the

disc@0O0has lasddiét®. IRk thds;,emi covgralier 2 cantrds ther rtehendmg/read;ng

_record tenporar ef ect nagenment ormation for
Ll 1 RSP R e DTSE T BATS PhegPIAY SRe s verifies
the rEEMAed BYEI dHla @988 eEEA LA REtHRABSAT 00, wtﬁaﬁ a diefect exists.
recorded and verified at |east once; ene

, dat a,
Thetos sl 0 csBlolere verior e eon i canguae ppdfgbpt the arc wih

the 6&&%&?‘1@@&9’@3 e @kaed isindioh e teahbinbrab | ewheh ithestored
is tenmporarily stored as 20 tenporary defect

infoinition neadhen airedeterigemd pipoant, firerPnimber cedii@hige
reco‘?cﬂﬁ%/?ééd?g;/ §Ht9P1o rebbHS 169 8ior ihﬁfrmatl&pﬁé fhSorbRefect

eadl ng unit 1 torewite the te orar&_
infortesftiontin an Hpdate@éhe., wHpwROIAEY deferlananaannt gesrorhPM). of

the @A%%ﬁofﬁeﬁé%& t%gé%&%?& gggnl‘?&s %mﬂﬁng/r‘ggﬁmg'ﬁﬁ 148%urther

¥ ECOr 'S CcO
recomd thrtpovary| defisdt mamagemaoit infoematk® ﬂoe T@andgiigdne tempaiary gefect

th I d
il 3L e D57 1 BB AR el o,
verifieeidgitilést bhee; iregpeeral; yades mrdadfmdnmnn‘ledm savm‘aitthl@es Defect

el AR e G ERRBEIRR g GG | e B

temp@rél:&ﬁdeiécﬁ&inf@ifn;éthﬁ |dlttm:mé@ﬁrp$ RivEen the mc;omhrdg m@eraimn ends,
nt s t he res i nve 0
the Gantaler & perra radearing g YEh! S irie fie Biwrany pafect
mfofnﬁ‘é?c@hdwh@werstb@d(lﬁ itOmemoaL)te al dafest nidregemefitarsdi(BIMA) of
100 includes a lead-in area, a data area, and a
the fisgadO@ut area. The lead-in area is located in an inner
part of the 6 disc 100 and the |lead-out area is
| ocal/agh ke RBoiHeed! dadl i cofnpldied, dies adiiBidnaliets wiltrevt 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.

F1Gs. 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 L0 (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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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 repl acenent
area for the user data area having a s defect, serving
to conpensate for loss in the recording area due to
the defect. . FIG 2B illustrates a disc 100 havi ng
two record layers LO and LI (double record |ayer
disc). Alead-in area, a data area, and an outer area

are sequentially formed fromthe inner part of the
discf10P sind thelead-duhgien i Dcatediin en eutes papaf the dips $00.gnThe data

areagggﬁefesep nﬁﬁieeli‘tl"?ﬁé%j ?{ﬁ'@a aﬂﬁ%@lelaﬁ Ak Oy e?fd%vlé%@mto a user

om t out’er part o
datasreaand aespareda reay eThd dseralate gredmhan amrwherejrulsek@ata fige

| ngl e d I I
ool i Y5 Bt RERE oo 5 e $02F g EEAE 8o o
defekd, @ewﬂ'@ to Thafpehsate fdriessth sloe A@Ordhig dke&dudBo fresdefact.
opposite track path (OTP) in which data is recorded

' h
"y 11 DU F pLtINp v ERo foogtd Bybls B L dbupte
recotrd@ye:udm) ahdsadeih drdm astxtacka; ecdad oluwjerea_aretszequestially

g e B B L5 DL O, G

ared, BelafPara, aicafeaar@it Bresavisehesmreyidrned feadthewdutear peeat of

and t he er d rea and b t t he user
the eiane AR BUP of B Ingkiireh  Onke Mecupieirord e L Fio
2A, e IERRoUSHES adrasdt @rﬂth@ﬂﬁné?%abt&ﬁ%aﬂ@s@mm bferles P8I e That is,
ar ea, t hat |S, nor e han one gare ar ea

the Gre 0o 106 AR i BROPPERIR FPkRUA ST o NIJPelaie Guecored
nirgggﬁ"orp lﬁ‘\&ea@-lﬁ éﬂeﬁﬁif 'EI?H ﬁ%t @c&@tléje?l@%\%h’fd%sq{utémeﬁi afg

3, in whi an ac
conﬁnrruﬂrmfm |tiamowtezeaeamtwpw?@d éﬁ@gélaaerethOéESéﬁ@dont gea. The

spa e‘:ﬁga %Uélloﬂé@fb é’{] chett tt%ﬂe%rd IQ §810378Qrding to an

e present ention. Referring to FIG
3, if the disc 100 is a S|ngle record | ayer djsc, the

accds&is ambpaiend ﬁh%swelage@r%g Srasenhbeivepp g lepg-qyharea
and %%Eéb‘? cﬂa?aagreg BndHefvéand éﬁ@erj cﬁﬁéjaféétaxﬁf #a-outdr ke Hsever,

a double record ayer di sc, the access
if neicassaryrat pasiioreeidhe Lsersieés aiee May b U$Q§h§$ apiBeiotpayp area, that is,

morg‘ﬁ?qqluérgal sl?p{ ?@a?etahﬁay !)@ Fies@l-htb E&h tH&N19ad-[Harld bR tﬁé RAd-out

€ ac ess I n ormatlon areas may be
ared.ormed in separate areas or may be forned separately
in the sane area. Further, when the disc 100 is a

singhg § ﬁlﬁ@trréjce% %%Ea stﬁ}ctdrgéﬂhect’?&aﬂﬂﬂé\‘tﬁ%r Eﬁahé 2ﬁ39| which

pr esent east one o d-in area and
an dceass ioformatienarewsed upkhetedireas am@resent 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
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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 B in 5 recordi ng operation
units. A period for updating information nmay be
changed dependi ng on characteristics of infornation
to be recorded or a user's desire. In the acces

a douhleaeeart ilayer.at egst Darupdadm arasfisp PrRsENb at depsk ane]gf the lead-in

\Vi f |
ared, ﬁgﬁ?ﬁ& bYEarkA! %d‘@%é&%fél‘tﬂ?@i FG dé ﬁlﬁ%tréi@é"g'@ct?ﬁipdd?e Ega%s A and

areas A a I's recorded per predeterm ne
Bin pmramdforma’uort foi ke daibadi inveRpeCtvedy Ire@oaiedonln thisosmiendipant,

d
o SR DS AR SRS
recodifglepaativmeatitsau Whﬂriodffod upgiiatied informatioy siaydle dlaogks

are filled i nf.ormat i.on ar
oot PLRAIARBE RIS MOTAIE P b BB Lo Lt didrgre:  n the
accés;BQ%lhﬁftﬁmcﬁrea ﬂbé&tﬁﬁﬁfmf@ﬂnml@d&é@hm@ reﬁidcﬁv%)fnf(&mation that is
ur al | recorded in

update are
jast Hpdated %Péﬁpﬁa AR @Rd aﬁﬂéﬁ@fé%@%ieewrﬁ% 85{“'59989%?6’
this Qin%lﬁlméhh'tﬁ@ IdcBtich sthatisistreéstie @i 9bréﬂ@[§rﬁﬁﬁddﬁﬂ1mbe$ of
code ( CC) of the update area Ais prefe

recomsiling RBSTALIN HRiES Y@ FREOTASH, Whanswsrt 3 BIRdRIRTDY et of |09'cal or
phy§1€'¢9 %fd&k@ drd ﬂ%d'vﬂﬁﬁﬁfoﬂﬂatﬂfn | I RCERH P rbn!}ﬂééatfcﬂq%ﬂﬁﬂldnn

| east anot her update area |S recor ever
whlohﬁp@mﬁlas renerding ncatiens; of infaEnalion apdatpdda parts ef a plurality of

updét%ga%gse e{yv%ae%cardgaﬁ@ THEEBE! inRfmbB&PAHaNg operati ons

expected to b according to characteristics
of data to be recorded or a user. environnent, a period
of Forapeeas tivee. Bwize ocblpen whighgp ﬁehaswmféeb?ra@cpqrrﬁctmg

codd ﬂ?c?? %gﬁ%edrdga% ARbIOR S?%f?@ably%nﬁ*ﬂ erlj'ﬂr[ﬁ@% wilit8 oB@ratlon

se, the be determ ned
localttiom mformatlpngcmdmgﬁhq Ipﬁ@;t;onvq{@ﬁowﬁlqnd@ﬁtrc@ﬁded in at Ieast

ano{hgc'j g@@%& o1, i%“?&ftgr &gwhgn%vfh;glrngégt %E%farﬁg éﬁé‘ Dﬁ(ﬁeﬁ@ ateh Ais
recareea orpheramtmal nurmifeyrafregdosting g:perah@@s@*emgpeﬁe@ fnbg B?’@ﬁ”

d -
oo G5 i s PP BB Db ZePLRUREft g poric o
updﬁﬁﬂ{.ﬁ&& lodatibn infadniation ageadechin|tee amannrfgrmellt@neece@iﬁsdetermined
o bRy B AL BT o B0 e 5" O Ao cme

whénth® Idtatibromidrasition esordigidn theaddess frmpmmbn\aeewipd@datéd may
is recorded.in the access information area. In

aisc{l?ﬁ@%‘é"r?ﬁgﬂfjﬁ@ﬁf“”egn update area is present in at |east

one of the lead-in 30 area, the | ead-out area, and
t he DuHreya Ayadapetitionyieformatiot fmcacczpmt&tgénhrreatiomyec@r@ed 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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8 further present in a user data area, if necessary.

In other words, predetermned information is updated

and recorded in an update area, and a location of the

update area is not limted. FIG 4 illustrates a

met hod of recording information on the disc 100,

according 5 to an enbodi nent of the present

invention. Referring to FIG 4, information is updated

n times and sequentially recorded as A#1l, A#2,

A#n in an update area A, and information is updated n

F nmes angd sequentially recorded as 8#1, B#2, . B#n
furter pigsert fya Heergata arsa, fweeessent aln eher wesisnatadetermined

mforrrﬁgﬁtfrﬂl's fﬂi@dét@@ a'n@erLEdFBédi %n“ﬁﬁhét@é?iea HR4'at &%tr@ﬁgf theypdate

recorded in eup ate area theln or ma
areﬂﬁs‘ﬂ‘)tumﬁﬁﬂed and io recorded in the update area B is
recorded in an access information area. The | ocati on

i nf oFRKiTIRRIrARE S rﬁ@%o@%@%é‘oﬁﬁ@%ﬁrﬁ%‘noﬁbn't)‘?e%e%@lwo according

addresses of the infornation
to anAnehackinerof the prgaentdavantion.ngefaningde fl@rt, infoimation is updated

ntlﬁ@@gﬁ@§9q®ﬁtl€lﬁi}éborde@%§%1 A#2, %dtgﬂn'a{h ner%téJgr%ﬁt;F and

area mat i on I's’ updat’
mfog"gqmﬁs uafated mém&j@w sas|uBrtially re®@ndedas B#1, B#22n B#nin an

ey MR35 S 58y BB S5 RO AT T
updatedeandaecardey jn thbm@daiecmea Af andnthe iirdorrshitin Bﬁ&ﬂestdfpdatsai and
o P A LB el TP B QLY g B Rton
mform?:tmndml#i may Isﬁea}fgdmyelcarctﬁa)glm éBcéreE@éd difgh% lrﬂé}ﬁ?ation A#n and
n tion.is.u n times an orded in
B, o B T Q8RR i o s A smasr e GoGe s A,
A#rﬁeporﬂﬁﬁn inthé hpdét@@é@Al afhPfdtiiafon AN GAIR0REHLESRg Of
51[,’o EFI?%O ing _information recorded in the other
Se%?iﬂ Br digisgr K T, BRRT @ orB#2nindie BpdrinBeaa Bf Simiesy,
loca@ibn iIskAELBE A4%2 s PdRFIRE ih MM &5 ﬂ'ﬁ&n‘naﬂloﬁ Rged! pqﬁfe@at:veiy,

areas A and Bis n, the location informati on ma
locatign W@@wﬂpﬁ Adéregetdsedn the agoess irkﬁ@fmaaﬁe areamaffir@hxdemly

locatibh P& BN 'ré#dt‘&!h ﬂf@rnllé:fl‘éﬁtléﬁﬂgﬂéltg ang %%?g%@gﬁ%gﬁgéstg area

an access t| on area, accor
Ao the present invention. Referring to FIG 5A the
| ocation information is repeatedly recorded in the

accegfthbn HRESREARIALBA A‘r‘siu#pd%c?n fRes ghg ¢&ldrfed fn tﬁé Y pdate area

| ocation informati on IS recor at a st
A orfhdocatign §¥ormaiipe mmat beorecarded, in §e adeess pilf@rma(uah ama regardless

of alnBfbSRbr GRAKRS FiSmidoh $aRfded R the ofhef OPYat2ardd'8 or 4.

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
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30 first location informati on AA#1 is recorded. Next,
second |l ocation information AA#2 is 9 recorded, and
then, a copy of the second | ocation infornmation AA#2
is recorded. Recording the sanme information tw ce
increases the reliability and robustness of

i nformati on. The nunber of tinmes of recording the sane
informati on may be nore than twice and the sane

i nformati on may be recorded using an interl eaving
method. s Referring to FIG 5B, as conpared to FIG

SA, location information is repeatedly recorded in

recqrcﬂ@ @@é dken. iarfop whineciecane lpcpiien infrematienéfite issecorded.

re spec ﬁé]ﬁg}lnjlny Ir stlh%gg%%q‘?h o'ﬁgrléaﬁd FOIBEAAgg?UE
informeationd e dhe nambengf timesnefaacaerdingdiie sdree inferzation may be more

thaﬂé@(ﬁﬁ%ss fhggggfeggfggﬁg@}?éy ggﬁ%{o?@éq '9{'?1%1‘5#? mt&féa]vmgai?ethod.

i nf or rrat_l on AA#1 is io recor ded and then,_ seco_nd.
| ocdteferingié &bl ea compareddo Fé@cﬂﬁdmatlmxﬁormtloow of

rep%ﬁc(ﬁ( IZEGCBPJ%QHE ?r‘?eagécggs ln%rm 'ﬁBﬁ a e{é lﬁ‘ﬁ‘%?e ée'?‘ Jeh&@ 'E)fjs%g:ﬁrdmg the

or mat tresse
locatie :raidmrrhatrby 1sammt tin@tmse nel‘dereosﬁpecm‘shaliynﬁnst kmatlc& infarmetion AA#T

s recfiel e Aomidn Fi of dhe, ASCERR TrOdhduR S0 PR H
logidx ad@mese%%ﬁag?seg alexﬂe atoe]Py Efatgerfgstnmidﬁoﬂ infonation AA#T is
rooq i Gap R erarietoralog nip aetiam A s Te BahiEd, e Eapy of the

sec@rcﬁacatfdnrlﬁfoerWAAl#E isEeuriad.i (ReddAdiig ﬂmhasue@mnﬁmatzon twice
cation jnformation e sequentially recorded

'ncf%setsﬁfa% rejRyuivand rB‘P“%“b‘“g'ﬁs@il'”%%@Eﬁi‘@ sesIMiiaRytag sembprofimes

of rXBFARGthaandl iﬂfbrmﬁtu?fpﬁﬁéy ok hdve thad Slicd &¢hthe®@ame information
i nformati on AA#1 and a copy of the second | ocation

may; bﬁ@cﬁﬁl@ﬁdﬁ'%‘zmﬁ@a‘é%@@qual ly recorded. Regarding
a 20 sequence of recording the information, the first

| ocatHetdbcbsd MFdTRIation arya ok FIG BT Faqwsi@éuy M@g;éauysﬁwded into

| ocation informati on AA#1, the second |l ocation

two SWb araast i e fiaksub aika, irboegiap informatins %%bﬁ@ﬁ peRoAgileration
mfo:‘n‘igt%h%éi#zoél'e%ﬁgerﬁfaﬁ’y ﬁe%%%rat s@taY phRG& ap@gmbﬂaadaésﬁses

nbod I nent, orlglna fornatlon and a cop
mcr@en?@r edta éﬁ@ombwrai@@ g PRy Cfff“éﬁ? it loa@@a@ﬂformﬁ@wﬂ and a

cop¥ B?ﬁ‘u@%%b&% %E%ldﬂ%foﬁﬁéﬁdr{ﬂ%&#‘f‘ﬁrer Q&Héﬁi%i?ec%fr ed. Regardlng a

rmati on ternati ve Y, acce orna 1 on
sequanse afegcasding ihs itsematinm thenirsbloeationdpioemaiinn Afehshe appy of

e HAEBLAAR, I BESGIPAN 1 (RN BB SEREA SRR BT B cor
of ther sgond !déth)n B]Emrmthnhﬂé#e ar¢ 9equnt|allyg‘ec@'HEglr dnvhided
emtio@h‘igqqtt\/\ﬁe onglna lnfaormap ion artac!1 g 08839%%?&0 are rercgr%oeﬁ rc]gferent 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 fimes.

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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information is not the sane. Mrre specifically, first

| ocation informati on AA#1 and 30 second | ocation

i nformati on AA#2 are sequentially recorded in a first

sub area, so that 10 physical or |ogical addresses

decrease. Also, a copy of the first |ocation

informati on 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 |ogical addresses

decrease The sequence of recording the information

? same as illustrated in FIG 5C. That is, the

Phwsicﬁh@r agieg) @dflieshes Ae@pane: i GYSOAREOPY Phihedisphioesttion firformation
AA#1 éﬁd a cOGPbT tAB bbby iH@étlo‘Prrlnfﬁﬁ#dﬁontA‘/@#?Qr%oééql ebt‘?é?lgtréc%'?ded in

i nformation AA#2, and the copy of the secon

a SeGPNg SHAEIesh saAhat m@calﬁ@mﬁd addﬂeyse%@enrm The sequence of
recfHair A nfér oAb { ih@%aﬁ'ﬁ—zer 1 6ed rh%éOéc ar i3 Ay

erent areas I ncr eas
|OC&t@n|IT§DTm$tW A, tesberpyrad e fﬁﬁt |Dnatmnn’ai0|rmatlon AA#1, the second

Iocaﬁloh ?@Bﬁhét‘éﬁ'm%} I%ﬁd ?I?ecgdf@rdf 'Meo%é"&'hd Z&:a"ﬁoﬁ ﬂ'g% ('J-IXETUSE m#g@ re

ore e sub are
sequa:htmiiyrﬂuoodadmﬂ' hbe)rigmbmftedraacbn Iamhatcopjn theeedfiame secokded in
r Y

t a data tion . tion
il s SRRy Mofe o thé kb B o8 aRiaripogstion
AlteRedtively] thg alcoeds! ﬁonﬁatrdrhaela@ﬁa%l beodividet Qﬁtﬁ&hﬂe@mréﬁ#ire sub areas,

n ent fier inter to an
andFBh Mpudten kb froed Ko Rief Brgsan upaat e
area B. The access pointer to the update area A points
t o aFlGe6 diudtraigs modkta stoctode df $odatibo infeimiation |40sH as pelateth FIG.

a ecorded th dat e e . Th access  poi.nter ,
4 s PGSR YirGten Oat oRelPRE §rBrs the IbeBp i rabs (efhcontains
an zdéntifﬁf @hrRteypdinet idptaiete and 4, %ﬁ\@lféiﬁ@bdeﬁs pbififer to an update

e area B.  For |nst ance, an _access pointer

ared fig @5% ascessJpoifiter idhe Hedale sresr A pauts toraresprilag position of

infolrA&tnTadt pdatel £ad récoibyis thalupla® 478h od TRE deesqy ;ﬂﬂlrﬁgr to the
informati gn on the disc 100, according 20 to another

updaiaRian Rerrinte fo g recqsding @ﬁrltl@rhvfelﬁtqrfaﬁhorfq@@tetmdaﬁ@i ansl pcgrded in
the Zpdﬁé a?é@PBﬂ &Y ifdtShce, 4n dRESQ t@?’ meréatégg daoétﬂﬁrkg%ﬁdre%s of last

updated n tines and sequentli a y recor
recgrged informatign i n an update area A, and predeterni ned
information is updated n tines and sequentially

rNSquI@eﬁ iRStrited a rﬁﬁ%od of rec%tﬂf%aﬂméﬁ %@dr? 01&3 according

 ocation infornmation regard rmation

to apgier elgbodipent eldha meeseat Brerdion; nRefeénrwa 6. Prasashwavndn FIG.
4 PR PRI TRk ABAHE ?@éﬁegmﬁﬁés‘e&% R4 ﬂggonrg@d L891,

ate area B 1s rec In an
A#2ar ed#nThan ugdaiﬁuw Angrest mde’r@rmm#lnfnwatppe@ bpgated n times

ana 45l o PEURL, B =280 Pl il LB . (i
information AA#7 regarding 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#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 fimes and sequentially recorded as
Bi#int+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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updated n tinmes and sequentially recorded as A#n+1,

A#n+2, .. , A#2n in the update area A and
predeterm ned information is updated n times and
sequentially recorded as 30 B#n+l, B#n+2, .. , B#2n in

the update area B. Next, location information AA#2
regardi ng informati on A#2n | ast updated and recorded
in the update area A and 11 information B#2n | ast
updat ed and recorded in the update area B is recorded
in the access infornation area. Alternatively,
ocation informati on AA#i recorded in the access

mfourrﬁﬁmrh%#?'b Astinslataesnd reeprded inieypdsteaarea B is reenrded indhe
accb@&ﬁf&hﬁﬁoﬁ agh. uﬂﬂ@rﬁwgﬁkﬁﬁ%‘/ e [&?h’fé}&aﬁtSﬁ%Agﬁ?%#éfﬁeﬁnﬁ the -

update area A 0 orrrat
accpgminiormation amaimay inclutle Dnlyri@ctatlda infooetioo megardh‘tgrlaaitupdarted

infoRR&&H )é &gehﬁ.ﬁﬁgl@gaﬁ arbBSt o ypdat ed i nformation

recor ar ea . For instance, the

I ocat||on information included in the informtion A#n+l
wiiednforrgatiqnedidt. fé@, i.n AdmeTupddtien furber includeiletationo a

g BS0TFY BRI ek 5505 R RS oo
B. \eirsiacet te locatiop ddvrmatiosdandudes! io proainéimatioe A#épdat which is
oo BB A ISR S et BSHBRS ne SSREL
infotroatie: B#pﬁatredordbcﬁ _hobhg hllpdaﬂaaearrea Bs For thixaegeort, hefepeler the
o AR i B S 20 S AT R, YT e
sometifieanhe infdranation At AR, a.. ph-al | tya#zh riéedad Be LPHBRS although

ar.e dlgfere t fro ne another, and a recording
thergdg pe changsy therel, Oﬁbf ayse wejinfpenation reporded i%@@r"cﬂ’éatei #ea B

chahdjés. UpSlatRratice8e AceNFBEWREN !H%féﬁfé@ﬁé@ﬁpd&ﬁﬁ@raqﬁgrahﬂ of ypdate
updat e areas ot her t han t he update area g

aregs @ﬁzﬂeﬁ esentiraan apRianehel apd A reeordiag prpitien of l@sw)
mfoﬁﬁé’ﬁ%n&@ réordd 18 $he GitBRe 8resUMWREnSef ﬁﬁ?rﬂ{atlbﬁ‘?e&tr@&f in update

date areas. To prevent such a pro I nst ant

arew\@helulba@quat%a@ahﬁets updetedea sizes ther tepctat@a@aaﬁaisyrequwed
to bE '?r?e §Qﬂ§ as bP é?'trﬁﬁr@ s&nlﬂggl z%g i rq%‘aa{e ar%g ' prevent

ter re or ma
sucbammbl@pd@s@nm@w unclagng th‘anthat Upolate aeas aajpneferablg the same

to n*i'rﬂ Leeth G2 d?‘ihe%&ﬁﬁegé%fa%d% aﬂe?t%grp cﬁ)@:@étgqged information in

OF i 6n regar east 'oné |
the omeoupkmie areﬂsh@eomfb&natmdatwdearrelae uptiatersrea d edhichns updated,

d
an SR R et b b B g P e B e oo e g octe
areasnarthecaptidrkin thl@dadiae arwg Biforeation [3rredsetied i hedipdate area A
positio | ast, updated, information in

afteb B e i BErBalPTEE e BIgE Hous 2tRren SHOp aeTed i mined
recc@ﬁmg @@gn@h ollastafidateadafoadation iatR@biheupdaté Besderati’ changed.
When g pgsmon ofbrecordlng 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 Aof FIG. 7. Referring to FIG. 8, the information A# includes information
12
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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 I|ast updated information in the update
area B, a position of the last updated information in
the update area B may change. 30 FIG 8 illustrates a
data structure of information AN recorded in the
update area A of FIG 7. Referring to FIG 8, the
information AN i ncludes information 12 regarding
itself and a pointer pointing to a |ocation of

regargingdspl AR APaieraieitnddn apatation &f eeriesponding firfoumationeBHi

- f illustrates a structure of

rec?ﬁg@gﬁgg ufgﬁ)é%o?rgiﬁgf@ﬁ'gréccor ding to an enbodi nent of

t he gresent i nvention. For convenience, FIG 9

i |1 uslG Bilbistretes aptaistureof the diss H00fidGel raseonding tayaer
emlgddngrﬁem%?ftﬁé Ellegnttiﬁ’véﬂti&.. Fordohblahd2, RIED ifﬂjdsg{agé%ttﬂé%%c 100

0 I'ncludes an access infornation afea, a
as greinglgaaeard layeedisc.DMRgferringtie mifd ra myleadikarea DhRe, dismtDG

incl%@ﬁérﬁ%@%sg %&jﬂ#tigﬂ aiéaqs, b Rf&R mdﬁab Sl%ghloéﬂaa 212%),04 te%%rary

I ncl'udes at I'east one of an acce
DMAGT DMARtaroia eacetdingacddiditiondeskBkds. anléad-outamadif tree disc 100

, di,t rea. ' t he SS rmation ..

el AR ERY oF3Ehes O bl 5B TG R4 Rlorang

conditioditdst ared. e Thabiscthe meyedsdniprrastion area, tat DMASthe TOMAfand the

recctlr %g!c@ﬁ%ﬁérﬂ{%& g?eﬁgﬁ%f hgwlgste}g i_agtgas qu%g%fgbé @ta%?m %Iréc’acand the

lead-bfitaremt i 1theadia100 8 sDMdblearetEiMAayaribcd ah @EOsdi iNBrmation area,
are jincluded in each of a |l ead-in

ndi_t | test are | . .
2 DEPog TR 2100 BN G e DG4 F7rRare INCEY Rigsn gha(sackin
are®hnd BeeAli-6& at&DpoMidied iR Bn AL Bart of tHeQliSPI RN AL N Rcess
a TDVA_ and _a recording condition test area are

informgtjandarga; siDMA @M ans! 3 esgrding egndifionigstarea ake ipeiided in

eachofA IRRShIrON8RY hMeRDo R Y& pditidnelfin bR Budh pSrt bPthe disc 100.
Here, the TDMA and the recording condition test area

correspond to the update areas. A and B of FIG 3, 4,

or ﬁ8¥nfm#@%@a§§h4o iFeeiding SOAIIgR dest areseeeshond to the
updbff REABRIHA B 60BN or FTPAT RE YchES AR o Aka IBBAHIRN

updated and recorded in the DVA, and | ocati on

TDMVA, ¢ .
infopmt&nrfﬁg@rg}mgrtg@ap@ry]@agawc@nt@ﬂ'omatm@gd@tggir@drf@corded in the
TOMRMHA bBRtichAforAbtRA réatitLosrBGRbHNBGe B cbARfiorR ikt area

l'ast tested are recor . The ten‘porar_ry genent
wherefasorfing eenditinns @ile st eaisoraie yeapedask t Theftempenanomanagement

il TN RE Rl 7 036 Rl 1T Ry Tl AL SR
infooatpint i dhe lacation ifermatialy ragaeding g partionaf theatdpeting afndiion
testBPLd r'n%p sBécifyrbestgﬁ %BB%EE dr & BBHiioh io‘f’ﬂ"let l%%rdﬁ'rgec%ndition fest 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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where recording conditions will be tested next tine.
Alternatively, location information 25 regarding
i nformation recorded in the TDVA or the recording
condition test area may be selectively recorded in
the access information area. In the TDVA, the | ocation
informati on regarding a portion of the recording
condition test area where recording conditions are
| ast tested is recorded. In this enbodinment, a
recordi ng apparatus tests recording conditions in the
30 recording condition test area for every recording
dise h&Y Basesin thedent desultnped raserdsriemaotane managemert infoomation in

the TRAGAWRBNAVRE 2 r@&er |ﬁ§%§%faﬁoﬁ‘t@ﬂ e§ ._?gmgm?o?m%ﬂ&ﬂ%ord ed in the

nanagenent i nformat enever a
TDMécnddifagnatjseriatheoreceniing condilion tésthoranarei updateeido retetding

opéré‘tlc}nhfmts-r%b qegatloﬂft%%tkgﬂgé%d nﬁerpégeoc%ﬁ { ondition test area

Ion test "area are 'u
is reqeedent fogethenwitls theAbsipordry mhagememtfsmfon'aammnn tegFEDMANY
the recording condition test area s is recor ded

D2l P BRI BRBREIR R ) oo
mamgamrm lsaaaﬁiformew vehetoer thidish déf@trrﬂaéwhentrmpa@@m or not, a
o e B8 e e, AR S TRTRE 2 b v e

recmrdgarrdhheg)lw\def ect, and a size and |l ocation of a spare
area are recorded in the DVA. 10 Wien the disc 100 is

| oa tus such as

shon eh e 166 G el B | A8 ARIRERR LR AR SR R hat
shofvndnFG. I1eﬁwappaeateagmm‘éibjrreads tistadrobuh ledeia 2véa hlﬁtﬂor a

0 how t.0 nage the dj sc OO n
lea piCargd By i U TonR et ile ol B P i Yot 16 Fecore
datarbmevmad data fréve thergisot00f daweveratbedesbunt of fsta recorded in the
Ieac, S[ %3 C4eor t he. | ead- outi area. i ncreases
&5‘@8? Spihethedes 5Bk 48R NCERESEF hlQP IR MG SR aUiFeskigF RieRgring
the egcording O%Prdﬁﬂcﬂé oflgh@ et Bl 1bAEnd epMEREsCfod hao dbRe this
o solve this problemor for other reasons, the

pm%?@s% Qr GIRRILRREBYS: t&i&&ﬁ?%ené KYgaionr Jrogls teaporant afskent
martdgfeﬁferr‘iﬁwf&ﬁ]aﬂ@ﬁi ah@ f@?ﬂi% dé?éc,‘? ﬁﬁoﬁﬂ%ﬁ@ﬁ %t'a‘?é‘t& E@Fecafcf‘ed in a

be recorded in is allotted

TD‘ﬂ%adTh%TQMé\d“ éﬂﬂfﬁe@'rioﬂ%[eﬁéﬂ?ja@atanéf%éh%leaa -ogit 8 ‘ot a dlsc
belr@%éb@ra‘ié‘cpﬁéﬁttﬁ@ pfiom #Jﬂ%ls@hﬂﬁahfa%n 9E86o ﬁrﬂﬁia‘né@ér‘n@ﬁ

npor ary managenent i nformation, fnc
'nfoff@fl‘HQ@r @P&dtﬂ@ﬁ@@?mfﬁr @@fﬁﬁtﬂﬂfﬁﬁnm ansgmparayy defestmanagement

o RACHAES s RETSEFRRAGTMEIAR. |t FAROEARE et
whegdgiditiosaldnformatmmmuill nohbevrdchrdedt thakis diso fidaltatiohistreqsired,
onlylh§FeldrB&d Inféa8n bPtheqaMbERH 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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only last recorded information of the tenporary defect
managenent information and tenporary defect
i nformati on, which have been updated several tines,
are rewitten to 25 the DVA. Thus, the
recordi ng/ readi ng apparatus can read defect nmanagenent
information fast fromthe disc 100 just by reading the
| ast recorded defect managenent information, thereby
enabling fast initializing of the disc 100. In this
enbodi nent, since the disc defect managenent is
performed using linear replacenent, the tenporary

pos&@né&anue\ﬁ%%tﬁe idise i0RdhaldeEenlaremanhiar dre arreamaamﬁge tatect.

R R b e AR o G0 ot
infophatioreant] igeludedinformietion zndmatm@meepusrtfoorofmeedlam eao where the
terrBHr P defeBPnflFERln 1s faderpOrary def ect managenent

IS use 0 nariage the tenporary defect
i nformati on and includes information indicating the
posi knitbis agibadireerdi ke taoporanedefectisformatinroarat ipmpef ary tefect

man‘t1 e?rgér@rr{;%éfnﬁn a?é?%' A6ty e@ehﬂ a{hglmfxeﬁ gt}gcgdrrgﬁg eo%pg%f%n ends.

ect formti o eénpo
In then R lyéimorniatipo rrmrdmg aaledeat peliichl ecouey er dats reverddubeduring

i 0Q. ' . f
oo B AR B 3 oy S P BBl B o
temgurarn defeceinforaatig #pendtinformdtibn ragardingfaodefadt, @hich occurs in

datd (O e Bar e ARG PErRuch 87 Sl inbRGelcr eRRting,a replacement
ared egaredorigd aasdeﬁwpoﬂary détecthnfoatation %m F;mrtﬁl@lt, tan thequngad
I N mat 1 on

rin operation #2,
el aieh KT ap for ARG GrUarosy GoteEh o RIBRIGLH, #2.
recdre6® a5 dripstafafdfedt RiPREBheANnfG2maliol #1he, i nThB@‘nérr@%ment

mana errent i nformati on for nmanagi ng tenPor ary def ect
infoyrat CHiRS facording positionsof thesteringary setack infeymation #1, #2, .
def ect managenent information #1, #2, ... The

mfan ?\ﬁm@? mﬁdlt[bﬁﬁl@aw?drm?t 5@ fmbfde@ﬁn rtfeﬁatd:gg@ 05 U&érﬂzlb‘és not

0 e ra ef ect. i nforna n .

ces o e FRBIRE Gl 4 oSt HES FRAIGRRSHS Fofuiied tgaprary

defét @oiation l#étﬁfrdéi’PiﬁSa t8fipordHp 8bfelt hfori@aer Qre@%dttbﬁﬁebary
data therein, i.e,, disc finalization is required

defgch m%aaa\%rynenﬂammwewﬁﬁfﬂ A BRI PBEIE PG raarasRpEar v

infolRAtRM arbA BRY FERkHER tAhBIAR] ESTRY Maizatifl 8l last re orded
nmanagenent i nformation recorded in a tenporary ?

temﬁﬁf@@g@?feﬁﬁtmformmﬂrm #8n. - affbls repdandigvritiesrio the PMé. DMA

For disc finalization, the |last recorded 20 tenporary

def emts, 10104 H&bl[&ﬁre?&enﬂdfa%ram :Ilﬁ%trdtlﬁ rr&%‘?'dtﬁ@@f data in a user

rewitten to the DVA is a reference
datgyarggrhand P FO3Eraed Roageordingiiaw) @ﬂnba@f@nt ﬁf tae pseaent 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 bhysically
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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data area A and a spare area B, according to an
enbodi nrent 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 conmputer or in an 25 application,
and a cluster denotes 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
two types of sectors: a physical sector and a | ogica
sector. The physical sector is an area on a disc
iogiﬁﬁeﬁeéfﬂalss%wbm Vﬂ?!clu@@ta cRg bednanaged b disdsysam ona ae@gatton

An E@dreselop %ie@ﬂng{ fﬁ% @(‘@ﬁ%&bg@%ﬂéﬁ 3 'Etfgiéé%étﬁgll' ﬁurﬁ@éﬁL?ﬁ

sector nunber i cal “sector
disg recarsingregding apparabis sveh ag dloatiim F 3. f1i dedecty Hteenecondirarposition of

I I
said 8L Ll PR 4755500l o5 S50 el P APl
repabidsicing detm; thengyftire dalianig mppgadmhumlts lfothSNs ahd dlte bags_itﬁn(bf data

ti at a i, SC
s ol ARI B oA oo B BN e 7By %
recmrdmrrdaahgg eppeﬁahmpbmumm@dimmhe tilse 1€0tconirtkad defest and an
of LSNs and the position of data is

'”'“ﬁ'é?%%ﬁl&a pl9§fitlﬂ'&°§ﬁ SN, LSNs and PSNs are mapped by a

controller of the recording/readi ng apparatus, based
on V\Refel‘rmg b G.diGs @ deddtesantsr tiatzpardaiaadts ambt@ena spare area

i, t recor.di |t|o of da Referr to FI
in wpfp Bl Aol a B AT ec Mo % SRR o SReRl LlPsfily ol
gena:waealc_ﬂs@ﬁmcdﬂ‘dspbnd%ﬁbl%t doaat ﬁmBSNt II dlolvever, lslﬂlﬁ@t_sﬂsfﬁ@e a
uralit sectors of. sho . In era eac
ailofatglt B oS rBE i8S il L binerl® BBt in thejhat area,
the b&Msspaheendd Bednad e thel FS MO an it ENsVie ndt ﬁ@ﬁmtalhé‘d?{avblgh B%isc
repl acenents recorded in_the spare area,

haS@o‘i"ﬁ%@Ef@@tﬂ%ﬁw@é{e% dipege pha Ph’@@' sfefor fﬁéh%%e iag thajtof a logical
sectBpl nt ai ned when a disc has a defective area, even if

t he si ze of a physical sector is the sane as that of a

| ogi ¢ 15 sector. In the user data _area A, user data

i s r’€& Hest defa AR A hiser dalR S Reeigsd edber BiaryntingRys repording

mod @raaw%abmef@@csram@gnmde In tHR dohﬁnmtfeaé@mg rﬁ@d?@rugé%ta is
user, data is  recorded sequenti all

reoan FeaniRly Stk POPHRL R ol 16 GO (R GRAIES Meder Usaclata is
randcﬁnlyﬁ'@dbﬁ’@éﬂ Y I 8ed A8 dred A debforftef fir&ly gﬁ'f"" @encﬁ@??édé@nﬂned

through 7 denote predeterm ned 20 uni ain
unitgRf @afadmehigh the yerdy-eler-ywitereethed isqeriosmgér f or ned. Wien
the disc 100 is | oaded into the recording/reading

appayakh the diS€100 is loaded into the recording/reading apparatus, 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 portion will be
used the next time for testing the recording conditions.

The recording apparatus records user data in section 1, retumns to the start of
section 1, and checks if the user data is appropriately recorded or a defect exists in
section 1. [f 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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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 25 condition test area, the portion becones
unavai |l abl e, and thus, another portion will be used
the next time for testing the recording conditions.
The recordi ng apparatus records user data in section
returns to the start of section 1, and checks if

Spaffh@reas%r Hgreethe §05y95r05§m $RAEP areek iy Wigh datagepemied in defect
#1 18%bwihtter 18 ca%cr‘éb%ﬂer%ent' tﬁ’t a I\%‘é fd réc%ro?@sggﬂa‘?gtug '?e(fbr%s user

portion of section 1, tionis
datay by eestion: 2, retuias testee sthut of aegtm deand ahedks whethgntheslata so

proB 5ot 8RR LR sk 210 SPBlEt bl Bicon o
seclign dghe portios is dssmrmiwd B defer:ts#&: alllilenviges péacmesr tt #21.

corBEinaild' JFGR UL ABRH ALUBALCHRE B Ho8her B8R Jdand

replatmuklst #ﬂmﬁhieslghhked das@ctloa 3 qﬂth:@&ﬁér;dataeaz@ad@dnd)measpare area
etected in

t exists .in f, a defe
B, EiEtadn 3 peeiol & aied dopmbotBelif it + dofrelic man duna
desidebedt #2. Li kewi se, replacenent #2 corresponding to
defect #2 is formsd in the spare area B. Further,

et i oA e e PR R e e ona

occzﬁh'lng esmmbhs’elt}yrougmﬁt € témporad defecleffoahatPERDMOR T ACEUDMA,
def ecti vegta,}rea nated. 10 The

WhePJEB?rHI“Hé’pQE?ﬁ'QP 3 e%‘%eccéﬁcg@ ‘?‘ﬁ F‘? Eﬁ?of‘i‘@%%‘? Mefifying of

datadi@fﬁctloﬁ#ﬂ- i.ef whengludsk pregeditid éj@ctl BUBA K bQ@éora!mE? Dﬁgﬂﬁﬂhs or
defect information TDFL #1 in a

fecqm@ﬂ 0 eg%ot{ﬁf%é"%eﬁeﬂav PIRCUdINgOPEsalaR isseProrielend Alse ¢ er

marta@@n'feﬁ@ PfsHRbo@ A nviagiyg t@ﬂ!ﬁ@nfary daba iﬁ@nﬁgﬁdd ﬁBF&#f is
when a user presses the €] ect button of

recqr%%a%m@wawé#eéﬁca ma@agem@&tdm@rrn@ﬂqu T@@&#?’dm@ TDMA.  Also,
iocaﬁbﬁ pf&hHefioh 'Feg"‘ar&ﬁ%%ﬁ@rﬁ% FRRE ARl &r&ﬂmﬁl t@’éteareﬁn%hrch a

managenent tiron for mana
nexrctgﬁtg@tl bﬁmﬁﬁpfmd igriunitprIregordedsin ’Eh@EBMfed as terrporary
def ect managenent information TDDS #1 in the TDMA.

Al sy heh 8fAdI5OT00 RiREIMbLGY, F@&?d;ﬁ% tl@f?#i %%‘?tsolfecﬁ%g

recording conditiontest area in next
conggfiens gye rastsdiadhe ?Cpmgw@?ndﬁ@@deﬁi@dea rant:lw@tar@worded on

the M@@ Rob BEs&H SFthb eéssurzﬁ srlh{tl oﬁﬂ?éjisﬂpécﬁﬁ:gm Hﬂﬁnﬁ%?{m}lﬁgon

starts, recor COﬂdItIO ar e
Opeitati@n #8cfd>@taulaw@0@r@iﬁdun S@ﬁloﬂéét’fhl‘al‘-@a7 aad dethotsttd snd #5 and

replS&THE R4 ARd #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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the disc 100 based on the neasuring result. More
specifically, during recording operation #2, data is
recorded in sections 5 through 7 and defects #4 and #5
and replacenments #4 and #5 are formed in the user
data area A and the spare area B, respectively, as
expl ained for sections 1 through 4. If recording
operation #2 is 25 expected to end, the recording
apparatus records information regardi ng defects #4 and
#5 as tenporary defect information TDFL #2.

Thereafter, managenent information for rmanaging the

tempRsY RN IBIBPRHINTOMMAlINTREPRC TDihe TRMA sanddoeatinadniasmation
regén@mgﬁ& Qét’ﬁoﬁ’ of ﬂ]%trecéfﬁﬂé%ﬁﬁﬂén 18] QRIHPE re }g%gf Gotditions will

Iocatlon i nformation rega
be Eﬁfqrmsﬁ ¥ f??@"dff‘éﬁbﬁfdﬁqﬁ-‘gs% ieIMAtion af@scnf the eacnaomnm

ten@ofh@%haﬁ%ﬁmm@hﬂ ihfoPRatis! @8{1 des teh h@g%}ﬂﬁgf&:{‘ﬂ orin&fid) %Iﬁtﬁaefect

Wien a prede er o recor
maw’rgﬂﬁ@rma@@g performed as descri bed above, |ocation
informati on regarding | ast recorded 17 tenporary

nManageidihg 'tcpt‘h‘r%ad'v‘é%é#@ BRI 4R Gcbdbstdife ’EB% di?tg ﬁejOO can be

| ocation | hfor regarding a portio
redyceslscasgrieeshbelowon test area where recording
conditions will be perforned, are recorded in an

ac Cef £C0E YeBEHQNIn] &SR Rits BhE r%ﬁrﬁ&u |98ﬂm-5rkﬁ a block I>S/ 1, data

Ol‘al‘%ﬁP manag enment informati o I NC
recca@m& Pe rema@ PosK HREs et aetalsGEGRMmie. rrewmen data recording is

perfolh&d MRk ?r%%%g, a6 £ 13@ Cﬁ]tssa%&oﬂd@ eaeb ré%g,n &M as a

access time
resufie thex arpeuntted indevmation O Lpdated Brcaweld a od, thekaaseks Miformation

e B PR i o A o p S Bl o
a numimr ozﬂatr@sroéperanmgg resording qeEsrétionses equivalpoldd @ rAneas of
o B i B5SAC Boed B Gl BRCE PP S o G

updetedeeds a bl ock, the access infornmation area is very
hel pful . When information to be updat ed can be
er 0

f ..
por ASFEf bt B R UBaed BeBiRE Lo B oeiqrlid aberayon oan be
recanderbeithiofa blbxklomealnfmsradtaod in upbai&d(haa éo[!okw‘ng L‘ch.%@éaretsoﬂn B,orC
in tion informatio
whefiBlr oGk RERPL P EiaBirdinol B eidionp i BITAEES: ding to a
recordi ng operation can be recorded within a bl ock,

t he updiiter anati4ori 008 blopkia trediniber af faiording operafatat=eaar ea
A, B, or C whenever a follow ng nunber of recording

OPen b e8E 1866 bREREY number of recording operations = b

update area C: 1000 biocks, 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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update area A 1000 bl ocks, a nunmber of recording
operations = a 20 update area B: 1000 bl ocks, a
nunber of recording operations = b update area C
1000 bl ocks, a number of recording operations = c In
this case, a tine for obtaining desired information
fromthe respective wupdate areas A B, and C depends
on whether the access information is present or not
in the disc 100, as follows: 25 when the access
information area is present: (a+b+c)/30 + (a+b+c)%30
(% indicates a nodul ar operation) is when the access
i nf oWheR ffsnaceees infermedion prassis et prgsentcatiraconcl usi on,
the tine for obtaining desired information fromthe

res IOMdn\tﬁus;ohpﬂféttﬁn@fo?%%taﬁmd?’des?r%g iffotRatidher cﬁ?'ﬂ‘% respective

regardl ess of the inclusion he access or mat

UP%*%afeaaﬁt & agd ICe'§ Shaisarge fﬁsa@fcﬁess(ﬁf the lq@b:zsmmfér@e atressy
infdrinBBSh ark8r urfi @"F@&@rdmg %Vﬁﬁﬁﬁs p&ffifed tRHY RS qoggké}g@e

of performng t Ing operation is” nore
Howeverance aqiinkar of mes pf pelifioraingrtherraserding dpetationvembre than 30,

a tlIﬂbrll%ﬂJ i teEgJ?? prﬁ' oc%ﬁig ri"ﬁ&‘ﬁ tw&lﬂﬁ h% rﬁégé&%{n ees&%&l Hhen
the dgrarding operiagon ;ye‘nftbern:mlffoﬁﬁed thmhsehnem dha upmbading apeation is
ot 20030374 058843 B B LA e S SRS
repwidhes infarmadion ifort 260 blbsies, 1.6, 3VG- kRS9, Nt othéﬁWUrfd!@ i e disc
t.he ti

1O0GRE3 e BB TR 2B s g B e goprocuce
mfoaoatﬁ:ms‘rmg 299 biqmﬁalsesgmheacw@@ing eapdae: #88 and @bmﬁi\hg‘ﬁhd

n rom t h date ea. However,

Lo i f
Obt%lf“ES ”?Wd“ ? om ggeal nf GWVeHe" 5#‘%\‘?'@%10@ ﬁ@ludes the
accé$sﬁafdrm§tltbl‘f &at he'thRg ﬂ;é;up?@d toveprombe Mlofttith @WWO@? 39 blocks
Accordingly, the inclusion of
s SRRToaBoqArT BN STFILEI Tt (e Bdase TPEatioh e G nedises! 00
cauk&dlsl edduetion i Atithk 8 JH¥sinRRréddAt MeorhREEHL | nformati on.

As descri bed above, according to the present
m nim ze an access tine

i nveption S pPOSSi Je t _
for AeiERtba <oV AREBREAS fiestes iaferbn. 1 e possile 1
minipigsleh accdseeicthe fonbesdBBIng I wiits-oned @¥s%do@%!ch§ﬁéﬂé1§r%tﬁéd
osi ti so as to read the up

infof AL B UPEAIES B00 KPAoRIRRL A e ORI AP ey seast thehedated

infoRf&eaNt 1 nvention have been shown and described, it
woul d be appreci ated by those skilled in the art that

Cha”/%%ugr? \é few ermbodlments 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 this enbodi nent w thout departing fromthe
principles and spirit of the invention, the scope of
which is defined in the clains and their equival ents.
19 CLAIM5 1. A nethod of reducing an access tine for
accessing a wite-once disc with at | east one record
| ayer, the nmethod conprising: sequentially recording
updat ed predetermined information in at |east one
update area which is present in at |east one of a

| ead-in area, a data are&lAMPead-out area, and an
outer area of the disc; and recording |ocation

i nformation regarding t he updat ed predet erm ned

| or MU O nidhibrEER3T ATAQEER i BB RHES /Rl ke disc

at | east one of
| @it -adipastensarecerddaxehdhe medrodgoawprishg: The met hod of

claim Qe Ilg'réhoﬁ' ﬁg ng%ﬁéﬁg%e%frmwé@ inf bR at feast one

|nformat on [ never a predetermn
n@!ﬁﬁ)@ﬁ apda weich lﬁdi)rﬁ@eﬂi freatdeast age oba teadsn aregea metermaa of lead-out

?éamaﬂrd a%ﬁ{e?bfgat#fg?gn@gavﬂ‘bng of the location

ofmation I's per _ enever a predeternlned
nunberrecordmgd@d@onﬂnfommgpd@a@dlngtmma@dfpre@@ammmm

on | r{aﬁ&gﬁ%qnfgrm&‘ow eﬁ%z%gre‘é@ﬁtrlﬁ 'zaple?ﬁrdn%%ﬂ qead in area,
recor I'ng o ocat i on I"ocat’l

i tfeodatanrasnthedeadovirateal and théreutacarees i nf or mat i on ar ea
several tines. 5. A nmethod of reducing access tine of

a wite-once disc including at |east one record

| ayer, 2.t he et methodmiplaing il n\ghers‘wbemdoadirhg/ofrtbedncdﬁcprg

ﬂgﬂ%‘i‘igﬁg@&?ﬁ% fdndvat 91 étc%%ﬂmﬁ({b bt R CBVd#ﬁH operations

are pre [€ast cone
| ead-in area, a |ead- out area and an outer area of
the disc; recording location information regarding the
updat ed predeterm ned information, in one of the
updat e3.ar eashe engthodenxt gladn Agwhereimtthe redording efdhé tsation

r GHALIBE id %o%g@mgnﬂe?g%&éﬁrﬂ%d ﬁm%r%?‘ﬁlioel& ofitlrﬂ? update

an access I nfornmati on area present I n at east one o
t heed radillechwith data.

4, The method of claim 1, wherein during the recording of the location
information, the location information is recorded in the access information area

several times.

5. A method of reducing access time of a write-once disc including 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 of the disc;

recording location information regarding the updated predetermined
information, in one of the update areas; 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 lead-out area, and the outer area.
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the | ead-out area, and the outer area. 20 6. The

nmet hod of claimb5, wherein the recording of the

| ocation information is perforned whenever a

predet ermi ned nunber of recording operations end. 7.

The method of claim5, wherein the recording of the

| ocation information is perforned whenever a

predet ermi ned nunber of blocks of the update area are

filledswith . : ' I

duri nget he Fgghfeg? Oﬁngf-oEE%P ﬁ%%%gﬁ%%ﬁ@bg? ];rﬁ{tgﬁ%c%lng? he

| defatmagioniis perfarened avhensver gpeadatdinyinedoonberdfirgcordieg operations

acgass information area several times. 9. The nmethod

of claim5, wherein the recording of the |ocation

information is perforned after a predeterm ned nunber

of recordin er.at | -ar, rforned i.n o f the

updat o ar eadn® Toop S ifieo uhBfin e Fctif A Pe oot

r éfomaktiog i®perfdimel odehe o a pradeemeibednurinsernpd bfooksreftthe update
f.times of updating the update areas is

\QQ(?%?’%ggtﬁgggmﬁ”ﬁgatahunber. 11. An apparatus for

recording information on a wite-once disc with at

| east gne r rd.l Myt r onprising. ,

recor dlghg aﬁ'ﬁ%g}etl}og%o i %ﬁ”ﬁg'{%ﬁﬁa@jrﬁéﬁ? Egg?orcﬁ?%%r}ﬁ?,%ﬁmn

orinfamadtion, thedatstioh efornmation isatpeatedly cenotdesl imthd accescimformation
and controller that controls the recording

di sc;

arfirore Y %@mf?a unit to sequentially record updated
predeterm ned information in at | east one update area

of the,wite; once di,sc. d record |locatiao .

“ht or it o Pe Y S X B aaRIEHS redefiby e pcation

i nfiformationds performad aftece peedeteiomad tnuotheacieacatiinghperations are
n 12.. The apparatus of claim11,

vvrithe-oci:.e dis:i . %)

wier It REES i'}eo‘fﬂ 3}8 Y&Arrols the recordi ng/ r eadi ng
unit to record the location information in the access

i nfor i on re never. a,pred [ o er...of

- bcor g onnE HEmAISaRIR S, BBl R S IRe o o)

c limformdtibn isvherfarmed tWheneomtmisdrloéfimes nof umlagng tie update areas is a

predetermined number.

11. An apparatus for recording information on a write-once 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 write-once disc; and

a controller that controls the recording and/or reading unit to sequentially
record updated predetermined information in at least one update area of the write-
once disc, and record location information regarding the updated predetermined

information, in an access information area of the write-once disc.
12. The apparatus of claim 11, wherein the controller controls the

recording/reading unit to record the location information in the access information

area whenever a predetermined number of recording operations end.
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recording/reading unit to record the |ocation

information in the access information area whenever a

predet ermi ned nunber of bl ocks of the update area are

filled with information. 14. An apparatus for

recording information on a disc with at |east one

record | ayer, the apparatus conprising: a recording

and/or reading unit that records infornmation on and/or

reads e

hat cont roft- prireuelr SER0N, Mheflil e ApfpfrcBRhoR e

s gefpsding/sgadingr witde decocrptmtlwtpn Gd@ft'@ﬁlml nretdme iagEensrisformation

| Bry Phefidiol & ket DD Sr bl oft fard SRAGHS fled with

| ocation 1n mat1 on regar |ng

prirddenadioni ned i nformation, which is I ast updated in

the at | east one of the update areas, in one of the

update areas; and record | ocation infornation

r egar dilhg i Ahepparaiusrod raserdingdafoavktion anfedispdidh atlecastene
So rea of the wite-once disc.

1260%5%%@% p%ﬁactu{@c;rbal il 4, wherein the controller

cont r oé sedohing ard/or éedigh Lei that gecordst infoonaterorrdandia reads the

I 0 R n the access information area

mﬁ?@%ag'?na%&r%g%ger%dned nunber of recording

oper at @ costradledthall Gontrblsetha perarding/eadingal niitorsdglentikibrrecord

" 0BF00 e SRt ARERG | ELIEATE0 ol Reor
[ rfnfaatiommifco:rmatlm mavdmtheelpd?t:p mmatfﬂéagwmededformaﬁmr which is last

.bl oSkted i the a? ng ateeof&tﬁe tp aa(t gress, ifope o Q‘IE up\ﬂﬁga areas; and

paf
t Inescomd) htca‘mirt ieformmetidr mt;ardtrtgenforreetmndastgjpdemd iimthewpideteti@rea in

| SRCAEbLRABBAS) SR AR LAGONRLRn updated Tn L he

area In recording units. 18. The
appar at us of claim 14, V\,her e| n the controller controls

.t he §or dtrﬂgl épeﬁgtuggf HQ 4 %he?% I'ge (Eon?roll %?\ Q9 the

i nf or i on' THPMRE“ A2 eS8l nfof Ivat | on Carea whenever® a
prechedisg/mangd uniltb ezcood thedeaatidn irdoropipain thesicegss information

p%t,é %VEPa 8%%%@9&: Eterc]\?wﬁ:%%%ﬁe 5r%%§ ctpr%(%“lt'?’ﬂs e;l-c!i]e

apparatus of ereint er “controls
the recording/reading unit to record the |ocation

I nfor mf)é.i °”Thé‘aﬁ;§b¢at%%?a§m% ‘i‘i%{@&h% controller controls the

recording/reading unit to record the location information in the access information
area whenever a predetermined number of blocks of the update area are filled with

information.

17. The apparatus of claim 14, wherein the controller controls the
recording/reading unit to record the predetermined information updated in the update

area in recording operation units.

18. The apparatus of claim 14, wherein the controller controls the
recording/reading unit to record the location information in the access information
area whenever a predetermined number of recording operations are performed in

one of the update areas.
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area when a nunber of tinmes of recording the
predeterm ned information in the wupdate areas is a
predet erm ned nunber. 20. A nmethod of reduci ng access
time to information recorded on a wite- once disc,
the nethod conprising: testing recording conditions in
a recording condition test area for recording
operations; recording information on the disc based on

the tesy regpl Bppaﬁ‘%s of SGHY 44 Nehd- SRR %Mro%gggﬁ e

information in a tenporary defect managene

( Tewdingieading trretdg r@nq@tf@rjm@pn oﬁoremﬂign int theraebsss information

u J

(2L Wfieh o RurhEFQUIALARRERThy B prociErmihes ERLARIR H TR

t hipdatiescedsds @dredetemanadesumbassul t . 21. A conput er

readabl e nmedi um encoded with processing instructions

for inplenmenting the nethod of claim 20 performed by

a procedsor A nx2hodrofveduangacaees timblie inferdiation exvoutbddn a write-

me%'E gfsg‘%ﬁé le mdl&%e[[%ﬁ‘bl ons for inplenenting the

imed by a processor. 23. A
conput estinemdatling crmdltlum preededing donditipo tess sigador recording

' %?)%lralﬁ%é?%csorélﬁ% Enfér%ltiglqgﬂ %lgen&sé E&aa’&%‘nﬁﬂg te%ft re%luﬁl,l emds
perforned by a processor.
recording temporary management information in a temporary defect
management area (TDMA) when a recording operation ends, thereby updating in
recording operation units the information recorded in the TDMA and the information

recorded on the disc based on the test result.

21. A computer readable medium encoded with processing instructions for

implementing the method of claim 20 performed by a processor.

22. A computer readable medium encoded with processing instructions for

implementing the method of claim 1 performed by a processor.

23. A computer readable medium encoded with processing instructions for

implementing the method of claim 5 performed by a processor.
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