VRl TE- ONCE DI SC, RECORDI NG APPARATUS THERETO, AND METHOD OF REDUCI NG
ACCESS TI ME THERETO s Technical Field The present invention relates
to recording information on and/or reproducing information froma
write-once disc, and nore particularly, to a wite-once disc, an
apparatus for recording information thereon, and a nmethod of reducing
access tinme thereto. 10 Background Art Unlike a rewitable disc, it
is inpossible to rewite data to a portion of a wite-once di sc where
data has al ready been recorded. That is, once the data is recorded on
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updated, the longer the tinme required for 20 scanning the disc to
obtain.recent information fromthe disc. In particular, this problem
becones nore serious for a wite-once disc, since whenever
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Unlike a rewritable disc, it is impossible to rewrite data to a poriion of a
write-once disc where data has already been recorded. That is, once the data is
recorded on the write-once disc, it is impossible to delete the data and record new data

15 thereon. Accordingly, a new portion of the write-once disc must be allotted to update
the already recorded data.

In general, since only last updated information on a disc is available, a
recording and/or reproducing apparatus first scans the disc to detect the last updated
information. The more information to be updated, the longer the time required for

20  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 uniike 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

25  number of times for updating information is limited.
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The present invention provides a wite-once disc, and a nethod of and
apparatus for recording information on the wite-once disc in a data
structure such that a disc access tinme for readi ng updated
information is reduced. According to an aspect of the present

i nvention, there is provided a wite-once 5 disc with at | east one
record |l ayer, Including at | east one update area in which updated
predeterm ned information is recorded; and an access information area
in which location information regarding information, which is |ast
updat ed and recorded in the at | east one update area, |s recorded for
a predeterm ne | : : ' ) ; esent
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areas which'are present In ast one o | ead-in area, a |ead-out
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record layer, the method comprising sequentially recording updated predetermined
information in at least one update area which is present in at least one of a lead-in area,

20 adata area, a lead-out area, and an outer area; and recording location information
regarding information, which is last updated in the update area, in an access
information area present in at least one of the lead-in area, the data area, the lead-out

area, and the outer area per predetermined period.

According to still ancther aspect of the present invention, there is provided a
25 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;

30 and recording location information regarding the information, which is last updated in
2



one of the update areas, in an access information area present in at
| east one of the lead-in area, the |ead-out area, and the outer area
per predeterm ned period. According to still another aspect
of the present invention, there is provided an apparatus for
recording information on a wite-once disc wth at | east one record
| ayer, 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
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one of the update areas; and record location information regarding information last
updated in the updated area in an access information area of the write-once disc per

predetermined period.

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

be learned by practice of the invention.

Btief Description of the Drawings

25 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;



FIG 3 illustrates a data structure of a wite-once disc with an
access information area and an update area, according to an

enbodi ment of the present invention; SFIG 4 is a reference diagram
illustrating recording of data on a wite-once disc, according to an
enbodi ment of the present invention; FI Gs. 5A through 5D are
ref erence diagrans respectively illustrating |location information
recorded in an access infornmation area of a wite-once disc,
according to enbodi ments of the present invention;, ToFIG 6
illustrates a data structure of location information AA #1

| I'lustrated 'ﬁe@'ﬁano“z@nﬁst% shIcMEY 0B Bwrite-once dfst Gecdtding ta T ef er ence

diagramillustrating recording of data on a wite-once disc,
accor di ngntbgdlm%’é%%“ee@fﬁ%ﬁmﬁ’é’ﬁm‘% the present invention;

FIG 8 illustr b%ﬁlﬁst%%@a aétéléﬁ{u@wn% d?fa Wﬂné-@ﬁwdnsmntlﬁa#taccreggwﬁﬁr@mm an
updat e area A | Sot FI G lustrates a data.structure
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recording of data in a user data,area and a spare area of a
Wi t e- on@ecading to %%?%ﬁ'ﬁ@“tt%twré?ﬁ%m“ﬁ%tm’ of the 20present

i nventi on. quitssnmﬁ?\r&@h Wéré)féf@&nwﬂlagﬁms| r@y;ﬁatwebﬁlllustrating loca’ﬂon
Reference will now be nmade in
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the like ele ts. throu to
expl &n the &ﬁé@ﬁwst{agg%ﬂagtaﬁtrﬂ u;eecf cfc'a %in o(gm?{ﬁog gﬁgﬁlrhésgn%gedqg FRY.
4 and 5A through 5D;
FIG. 7 is a reference diagram illustrating recording of data on a write-once disc,

according to another embodiment of the present invention;
FIG 8 illusirates a data structure of information A #i recorded in an update area A

15 of FIG. 7,
FIG. 9 illustrates a data structure of a write-once disc according to an

embodiment of the present invention; and
FIG, 10 illustrates detailed diagrams for explaining recording of data in a user
data area and a spare area of a write-once disc, according to an embodiment of the

20 present invention.

Best mode for carrying out the Invention

Reference will now be made in detail to the embodiments of the present
invention, examples of which are illustrated in the accompanying drawings, wherein like
25 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 controlier 2, and a memory 3. The

30 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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FIG 1 is a block diagramof a recording apparatus according to an
enbodi nent of the present invention. Referring to FIG 1, the
recordi ng apparatus includes a recording/reading unit 1, a controller
2, and a nenory 3. The 30recording/reading unit 1 records data on a
di sc 100, which is an information storage medi um according to an
enbodi ment of the present invention, and reads back the data from
the disc 100 to verify the accuracy of the recorded data. The
controller 2 controls the recording/reading unit 1 to record data in
a data structure according to the present invention. Mre
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recording operation indicates a process in which the disc 100 is loaded into the
recording apparatus, data Is recorded on the disc 100, and the disc 100 is taken out
from the recording apparatus. When a user presses the eject bution (not shown) of

25 the recording apparatus in order to remove the disc 100 after recording of data, the
controller 2 expects the recording operation to be terminated.

In particuiar, the controller 2 tests recording conditions to adjust a faser power
in the recording/reading unit 1, controls the recording/reading unit fo record data based
on the test result, and performs disc defect management. More specifically, to adjust

30 the laser power, the controller 2 tests recording conditions in at least ohe logical or
physical block of a test area, where recording conditions are measured, in recording
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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
performnms di sc defect managenent. More specifically, to adjust 30 the
| aser power, the controller 2 tests recording conditions in at |east
one | ogical or physical block of a test area, where recording
conditions are neasured, in recording 5 operation units. The test
area is included in the update area of the disc 100. Accordingly, it
is required to detect a p05|t|on of the test area where recording
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di sc 100hausdtpr 30 single record | ayer LO (single record | ayer
disc). The disc 100 includes a lead-in area, a data area, and a
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25 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 ihventiqn. FIG. 2A illustrates in detail a disc 100 having a
36 single record layer LO (single record layer disc). The disc 100 includes a lead-in area,
a data area, and a lead-out area. The lead-in area is located in an inner part of the
6



6 disc 100 and the |lead-out area is |located in an outer part of the
disc 100. The data area is present between the |ead-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 28 illustrates a disc 100 having two record |ayers LO
and L/ (double record |layer disc). Alead-in area, a data‘area, and
an outer area are sequentially forned fromthe inner pad of the first
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area, according t odi nent e rrin
fo Fi o B du Dnet S 2818 henpouf s BrBLETEM hay T et Brepqfiod L o2
i nf or mat étaning frem the lqaries aret df thefrstireesd 1298r htewafd ishaitéreaer and ar ea
and the le d Qou er sc,
t he acce®¥™ PH#’%&WWE%R“&F %‘Iga%ggber %gérﬁfreb%dgaﬁfgggcfitsrlﬁéc?é&t %rﬁ% Ingh in
ar ea,1st hepdre agbads tllcied &g ezahdf tireerecurtidayery Bandd. bl ural ity of the
access information areas nay be fornmed in separate areas or nay be

formed separat g t}{lsle?nbtoal‘?ne?&“ﬁ‘e ?a‘?é‘areas are present beﬁhéreh s leatteiarthie

disc 100 is a single record |a | east one update area js 30°

present &nd the useedata evee agf befreendbriuses dataciea A ﬂﬁé’uFeé@EPEbu S (&
Wien t heydiaesd90s pition of the user data area may be used as another spare area, that is,

more than one spare area may be present between the lead-in area and the lead-out

20 area.

FIG. 3 illustrates a data structure of the disc 100 of FIGs. 2A and 2B, in which

an access information area and update areas are present in a lead-out area or an outer
area, 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

25 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 |east one update area is

30 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 layer, 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 i nformation is updated and recorded in the update areas
A and B in 5 recording operation units. A period for updating

i nformati on may be changed dependi ng on characteristics of
information to be recorded or a user's desire. In the access
information area, location information regarding respective

| nformat Lag, 408 8|'cﬁla¥(élsét lé‘&%@@ﬁ@gpddﬁe értéﬁ l#ﬂ@@érﬂ uﬁéﬁé@s’cﬁné‘ﬂﬂth@lé&% -in

recorded per prede m ned peri od hi's enbodi nen the | ocation

i nf or mat BesA, the lsadcwit aes, pad epﬂ“ﬁﬂ@feé? r’rﬂ%@ Mistrates bue ”P‘@te AEE8 ANy
operatiog H{R;hﬂ:ﬁ n%m’iaif;ioﬁ TS Qﬁﬁté’mg eb@étw?lﬁr%&ﬂ@éo?r T theferibiaRagntof

| ogi cal or | ocks are Wi information. |f n%(S:]essary,

only |ocatadetermlnerdmf@rm8§ﬁn I&Mmeﬂ@déﬂéﬁmr@g iR fheghdpieaTPatAend BN of
i nf or rﬂﬁdﬁk?éiloh%nﬁé‘r tﬁpé?fod?ormpbléiﬁflg' ibibrRdtionReRL S éﬂaﬁ@éd may be

recor Ed In e access Information area. For access tl a Si e Of a

bl ock, wHersnding ca dbasacterigiiss of irfermatienio Regiepwded AR et sire.ccrfhe
the updaxg,.@C £ forf\ation B8 %E@t@nhﬁ%tlbﬂ rddardiRgredpudtive mfm@m iris

| ocation Information regarding the | ocation of | nfornati

ion | ast
recor dedlaShumiatadéﬁ&e thateas A aH & iareogrdes ReEg B’fﬂ“\i\‘ﬁ%ﬁ@(ﬁf

' m;gr mat }rﬁé‘erﬁm%dth'eﬂoéah@n mmaﬁorﬁrse@comedsn be;ﬁ@crei@dméahﬁ:mt@r obt al
nu er o

recordi ng, operations a ected to be.s accordin
char @t ef‘?Cé’fq'QﬂsOR?F&tﬂ’atUé"tf gr ‘Eée‘ioé{eg o aaorﬁ&é?mg'ﬁ%{i "B'Pll??ér?? logigabr ©
period ofnelbalReaisi 418 fildtbwitiiafdkmatibni nffcnémagrnomﬁmammﬁonnatm access
information area_ i s deter mnedt fIOd may

be deter Hﬁhﬁéép?%f%éeﬁfﬂ'@'g logRtiensg gﬁqrn@faoq Ppr%a%é:'é'rf’ aﬁﬁé’f ?&?@’i@ ?

i nf or mat i,gdats 8RB AAEY b rdddriedds eictesnfomtadtion aresea | s updat ed, may
al so be differently determ ned. During a read operation,

nfotmatl on | O ACERSShNg d AEOHPILAN WHRAR £Bgsi it ﬁ?eH&%fn%Qnr%f eas

i s obtai ned by I'ng ron 1n ast recorded in th
access | lnbmar (EDC)pof the vpdaih atea Aispreferallysmallacewdng 3 wrilgropatation ar ea

starting [ RJH iRfon rhg‘tfotn &g%ﬁﬁgéhe IEQétloﬂ'o‘f fidriBab I%@tt l‘e%l'dedi PCAldAN

informati o regar ast recorded 1 n the respective,
updat ed anether ursiatearaa irrgcorded whengyeeisirinalics Ieeerismhindpe ypdate area A is

In this %@&P&Edm?ww?n o%?ﬁ%@eﬁf?&ol‘a%g%;fe?ﬁf&hs b @lpetRasd b@@l‘haﬂ)f the

| ead-in ar ea ead-out area, and the outer area. Howeve
anot her pctadiag m@'@ram@nsbgs of data to be recorded or a user environment, a perlod of

20 updating the location information recorded in the access information area is determined
to be short. Otherwise, the period may be determined to be long.  An instant of time
when the location information recorded in the access information area is updated, may

also be differently determined.

During a read operation, information for accessing information recorded in the
25 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 Jeast one of the lead-in
30  area, the lead-out area, and the outer area. However, another update area may be
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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 nmethod 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 tinmes and sequentially recorded as AIM A#2, , A#n in an
update area A, and information is updated n tines and sequentially
recorded as B#1, B#2,B#n in an update area B. Next, |ocation

i nformati on AA#1 regarding the information A#n | ast updated and

recor ded fhﬂhér%ééﬁﬁﬁta%séf &fa A nbéé%shrs}f %Wér%n%# rdd@fimiiegat ed

and to recorded in the update afea Is'record gn access

i nf or mat i BfRTEGteR is W?@tqdoﬁfﬁlt'?mfd?%m@ﬂﬂdﬂ&ﬁfmd rﬁd?cﬁlpé@fﬂ'r? Uptstei cal

or | ogi careadtoehfigs, of the information AlMand B#n. Next,

information is updated n tinmes and sequentlal |y recorded as A#n+1,
dated n

A#N+2, |, A#2 t d t

ti Pr;s and seguI Qﬁﬁf’%f%@gwgﬁ'agaﬁeéﬁﬁ!ﬁ g Bﬂ’?@r "Io(g'qhﬁfﬂﬁgqﬂo-ﬁ‘féorﬁwﬂat e

area B. $?anlembbmmeiaﬁoﬂtb@atesem mvmfnmsrfrauaeslwmvwézﬁlem ﬁﬁ@ﬂﬁatii@d id %t&ej

access i nformati i ogation information i

recor ded qtf{nefsr]@doe@(gg%rglallwfeg?:ﬁﬁ{} ﬁ‘\@%%? é Phb?%ﬁ%éag%ﬂ?al%é‘ﬁgl on

i nf or mat umformaingarlstumigtedrrfmmmﬁequaﬁﬁalmmﬂ:ﬁmd a8IB#1) BERT dBHniA ah he g
tion an

d h

D Cor dod PeBite B, et P hion S TaOLAAT dsditing R saoB At e

r eg 0 [ ded mpdatbuenacmsiedlmnfherupdbiecs?em;a?ﬂ gi:iﬂafoghiegm B#nalasétrumo b@ﬁ aﬂﬂ
0 cor in L

s oo sbORLITRIA ARG 88 Blp Hdboldl 1D b G cote HrErefi B Tatocation

r ecor ded hiformdtien dddd nmay-spaciygthysica md Iogicakaduresshe of the tfonationfadn ﬁadri]i gg

b d 5FI 5A,t

1Y ustr ai2 oR BroEichie Bodetd's QR hhd Sodtef e TRd®y s A o

area, acédndfng A#endmthedipdeietaseah, arttbinforrestiontis Updeded himesBederring to

o s’y shfriORALLAed 8 BT B8RS TAPAM A babBIHLLIBT by

access in IYon ar ea. re SpeCI 'f'i'ca
i nf oriyat iewatigninforingtione®dtie decarded is tlmraccess infeamatnessa. Alernaivelgn

area, so14dily ARMRLER 405 QR BULENIRBIMARSASE e ithuaeBofioPY ©f

t he 30f|rst ocat1 on | or mat 'S recor
| ocat i on ldcafiet iRfrnaipnapgarding znformatuon last updated and recorded in the update area

AorB.

Further, once information is updated n times and recorded in the update area
20 A or B, location information may be recorded in the access information area regardless
of a number of updating information recorded in the other update area B or A.
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,

25 F1Gs. 5A through 5D illustrate Jocation 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

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

g



recorded, and then, a copy of the second location informati on AA#2 is
recorded. Recording the sane information tw ce increases the
reliability and robustness of information. The nunber of tines of
recording the same information nay be nore than twi ce and the sane

i nformati on may be recorded using an interleaving nmethod. 5Referri ng
to FIG 5B, as conpared-to FIG 5A location information is
repeatedly recorded in the access infornmation area but the sequence
of recording the location information is not the same. Mre
specifically, first location information AA#1 is recorded starting
[rom an Sl APBALETy o R BPBCRIR dyoratbf 2 N R Rba

| ogi cal resses decrea , a Co rst Tocation

i nf or mat Repordiag the same)infqmﬂmiwmeameamﬁhe bty and pbustipass of

i nf or mat I-She R

i nf or mat ?r@ﬂ% |T§'er ecorggﬁim%%tmc 'ﬁé) es(%fénaer@‘?J f@%ﬁ%‘{%ﬁ% ce

i ncr easedhaniiwice @nd s sanes/infonsatiasoay b@@@owbd iuging eménterarvingimethed. | v,

t he nunber of times of recording the sane informati on nay be nore

t han tw ce andRkheri IGfﬁmégﬁémﬁé}eWFi@SAeI@@étﬂﬁ%fmdfgn@sﬂ
i nterl eavi n rret hod <115T€¢e acces |nformat|on area of FIG 5Cis

physi cal F%Pe diydgearde ragviniarmation.@rea bt he §§3uence obrecpiding the

area, fi ehtidrogRmhatibn :@h@trtﬁ@faam@ Wes@@dﬁé‘aﬁi mildcaﬁ@ﬁ mwﬁnaﬂirmm I on
iall recorded,. .so that S|cal or

AA#H2 are_ sequ ddr esses
N oIS TPibTget, U2l TORTALETELE e asae BIONREST frearso BRLApHRa o
i nf or mat jogiealdittesyns dacreagO P e alkbsy sfhO ARt be&z@hlimrmmhﬁmﬂ@n AAH#2

are sequenti al | cor ded. , Regar di.n 20 ue recordin he

1 o et FesAeg A Fe8, s giipraan TP Drtal AGE e eRe NEE GPVERkS

fA:A\; 3 tl Og@ddﬁd nbdaﬁcﬁmrntmmamm Addlis rédvedese c Radordingalte smné Informatidn ice
and the c

ond | ocation,.inf t AA#2 are
Sequent | TespSr B o heRR S isss SRRt n O i s AmRp e e on
and a copfretdreingdfie sarte informatiedmey be nidrethantiwise ead thet daerecibfprmation
I ncreasin he reliability. Lob ness of information.
Al t er nat g}bﬁ,re Qﬁ ec@%'%%%’&%qg%i 'ﬁéﬁhogh area may be divided into
three ore nore sub areas, and location information may be recorded at
| eastlst hr ee t i Waaccess informatoraiegaf EI5.156 irplrysioelly or Ingically sivided into
I nf or mat twklﬁra?gasof IrEla Grst 2D ér@apﬂ?%’ﬁb@a"t‘ibh gqf&hah@rgm## kg Sb06nd fskatich ©
two sub areas e sequence of recording location information is

not the bdarmatiopAdia 9@csenu%rﬁnallsyrecwﬁe§xsq thataiveipalionlogicabaddiessast  and
?.Or ifcgﬂﬁ‘ct??éit 8% éeﬁBﬁH SR dr8d) LAY oRHR FRGERAA RidmatiGieRAfLeaNd & 2
copy of the second location information AA#2 are sequentially recorded. Regarding a
20 sequence of recording the information, the first location information AA#7, the copy of
the first location information AA#7, the second location information AA#2, and the copy
of the second location information AA#2 are sequentially recorded.  In this
embodiment, the original information and a copy thereof are recorded in different areas,
thereby increasing the reliability and robustness of information.  Alternatively, the
25  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 info two sub areas, but the sequence of recording location
information is not the same. More specifically, first location information AA#7 and

30 second location information AA#2 are sequentially recorded in a first sub area, so that
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physi cal or |ogical addresses decrease. Also, a copy of the first

| ocation Informati on AAP and a copy of the second | ocation
informati on AA#2 are sequentially recorded in a second sub area, so

t hat physical or |ogical addresses decrease. The sequence of
recording the information is the same as illustrated In FIG 5C. That
Is, the first 5 location information Mtt the copy of the first -

| ocation informati on AA#1, the second |l ocation information AA#2, and
the copy of the second | ocation information AA#2 are sequentially
recorded. The original information and a copy thereof are recorded in

"t or nat PLRCIERPL obREl ke S DA A6, £ PR refrdupeo dybipiaton s ©
di vi cbled iARdHS mﬁrasztapgloétr?meeomijbcaiioeMorniaﬁonaﬂﬂ#ﬁ.aaﬁeémpnﬁaﬂ? fercﬁtniedmm
e recor i . i Llustrates

oy st r are i ot areE it Hriied olIBBical atsimeogs Hesbest | Mhepedvhtead
FI Gs. 5Aredurding theSiiornidioaris thegatme dslilBstréted imElG. 6Cat Tieat is, teofiraimt i on
AMY cant ai ns.an.identifhgs, A,
A o kel BB A PR o Blo B g
updat e aileeatign plirmetont A4#%2, med thedéapy opthsisecand lotatbh infafwationdisds atast

dat ed Lt . . 1h Lnt to th
ipdat o 2P B RER R el LrH® AR froPhinang F Be I RS A 1k eaa? '
updat ed alifiérent arpadcttiereny inceeasind dberelialblity 8nd Fbwuistnast afiicfermationaccess
BrG 7 (TSRERA it SloBlq AR 58 Rl otlad RIS o RICHH Beany,
accor @i ngnd tpcatiordntrmationamawbe rasadedat kelst threediones. i nvent i on.
Referring to FIG 7, as showmn in FIG _-- 4, predeterm ned

information isFupdanptratestd dES stbrs efleeMionahibdnatRaN 48 8s afown FRE2,
mned information i s updated n

, A#n in an ate area A._ and predet [ ) {

ti mes and E’é’qué?ufg?rtWﬁToygF &Por 8@@?% ta71C. bpihs locatipn informalipn dA#Eaostalisea

B. Next, gh@fatifietar dcessBéihteftoMVipdaROAEsANSnd & 86d88S peifteMdlar @sdate

updated and recgrded in Ule u;%date 25 area A and information 1??:

| ast upd &P anderaEEETSRAPPHOIMLURAGEER A ROINETQ & recgEdindRasition ohn

aﬁ cess : nff@fml brh @etl @]crd?eed éﬁ@ﬁeb@‘fﬁﬁ% E:Qﬁe hptitfa@é grdai AN m%’caé%ﬁaoﬁmfib the
sical or |ogical .addresses, o e i rmat,i o n : X

Dy et or HPtan SR PREED A TP uRe P ot R st et anf Tegoaed i

r ecor ded tiasuplitittrrea B#NFr; instaAdsy an iabodsh o didicatesedstavting Address of last

predeterm ned ji.nformation is updated n tinmes and sequentially
recor ded"%{»‘g“%ﬁ "B{"’LT'WE@" B#n+2". , B#2n in the update area B. Next,

| ocation informati on AA#2 regarding informati on A#2n | ast updated and
recorded in thElGFdiustratessanathesh df regording information on the dise 100, according

20 o another embodiment of the present invention. Referring to FIG. 7, as shown in FIG.
4, predetermined information is updated n times and sequentially recordéawé‘s“\ﬁﬁ:" '
A#2, .., A#in in an update area A, and predetermined information is updated n times
and sequentially recorded as B#1, B#2, .., B#n in an update area B. Next, location
information AA#7 regarding information A#n last updated and recorded in the update

25 area A and information B#n last updated and recorded in the updaie 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, .. , Afi2n in the update
area A, and predetermined information is updated n times and sequentially recorded as

30 Biint+1, B#n+2, .., B#2nin the update area B. Next, location information AA#2

regarding information A#2n last updated and recorded in the update area A and
11



i nformati on B#2n | ast updated and recorded in the update area Bis
recorded in the access information area. Alternatively, |ocation

I nformati on AA#i recorded in the access infornmation area nmay include
only location information- regarding |ast updated information
recorded in the update area A or B. 5The information A#17 A#2, ...,
A#n+l, .. ., A#2n further include |ocation information specifying

| ocation of |ast updated information recorded in the update area B.
For Instance, the location information included in the information
A#n+ | , which Is recorded in the update area A, points to a

recor di gyt 828 feck SiefRY ARH00GLIA O LALIPLEE Bibddrach i BoT ded

in the up ate ar ea eason € area B
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scenari o, when instants when updating a plurality of update areas are

di ffersent fromhepforaatbmAags, And . asueenr difsRqhadic irelideliodsfisy updat ed
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t han a sum of ihes of the other tﬁ(gaate ar eas, Frevent such a

pr obl em r‘?"‘f?éqeé’ri[‘ atRsAt etﬁfﬁ%t{“r PRjNtE BQCFPE:I‘”QRR?&'PB °§1 NeLOMEPRONGINGT er abl y
t he saneidfenisitioh BiAe7 kaerdsd Fethe Lpddie akdat q=oatrﬁéireésop£\lvﬁene@efrlw

recordin dated_j|nfo t. in 20 the ot t e areas,

| F ottt Poe St & s rape ‘b%‘ﬁﬁ%‘?é‘f@% Erut b BB, Rt Biteng

| ocat i on sometihesthieGifomegian dk#m,gqiaa; 1, e8mt-1,0 neA#zrf EeEd be rﬂzpﬂﬁé@ eMgh n

t he ot he dat e ,areas are r ate are ornati on

%1 acor e R BN fisrt s B3ReGE e g BB FpR uag e 8

i nf or mat clemgdes. t hex worsiegass Bda'taao,aﬂm&nstamt@meﬁupdizftiﬂlgtae}illﬂfel’t?df update

recordin QSiti 0 ast u ted nf or t| on, ot updat e

I oas. caArds sk ditfen o e ARRYE R 1 o Bia A oh 58 dRebRitodnt o

i nf oryat informiation lserecyydied e ties eaiak drea Aetemedetifomatied recuidddin apdate

I nf ormat i on r e nf.or recprded t he

updat o aptRs g pag e bifad 825 ARTRIEEH, 4 FLFihe ke pls R J6dluld

recor di nép b&éelmme aspmiwrget tham‘ DSUrA DI sives of t}umethenpdmate areaq Hp prevent

position [

Change. 30 HRGIT InseEih LpbifidTe oBbr hockd BreaB el frefifihy e Kake

r ecor dedtd minirhige ﬂmmeeofalpaelaodateﬁreﬁm Algo, #itsir eeaoiding updaeddnic@natidngn

| nforgat Ll JpdsleUfess, tHalitbMioRReckfded in the update area A, which is updated,
and location information regarding at least one information recorded in the other update
areas are recorded in the update area A. Information is recorded in the update area-A
after compleiing recording information in the other update areas, since a predetermined
recording position of last updated information in the other update areas can be changed.

25  When a position of recording last updated information in the update area B has been

determined and locatlon information regarding the last updated information is recorded
in the update area A, if an ECC error oceurs 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.

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

area A of FIG. 7. Referring to FIG. 8, the information A# includes information
12



regarding itself and a pointer pointing to a |ocation of
corresponding information Biti recorded in the update area B of FIG
7." FIG 9 illustrates a structure of the disc 100 of FIG 1,
according to an enbodi nent of the present invention. For convenience,
FIG 9 illustrates the disc 100 5 as a single record | ayer disc.
Referring to FIG 9, a lead-in area of the disc 100.includes an
access information area, a defect managenent area (DMA), a tenpofary
DVA (TDMR), and a recording condition test area. A | ead-out area of
the disc 100 includes at | east one of an access information area, a
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| ast Westerdngconsitiondes arepeay baprepeitin aldpzs)ane At thp fRasrifgf§asnd the

i ncl udes léa@mb?éay fehedibe 00 Rl BubRTecid idyBPHSE, %rnxécd@sfsaﬁforrﬁ&mgﬁa@ nt
i nf-ornati on. ?Péﬂ cation in ornauonéqrsfgardln

[t io
recor di ng AR , PRL B reporingyerpddige reg &y &P‘E" g ng" '%?d”'n
portion e@feddRl4 I@gaubdt #ga positidrisdaman RPbr BHrest th@e:s@w@c Ish, afl access

conditions wll be ne. Alternati ocati.o

oo s Mo Steay & ERTA A fNAA O PR B ABRINe AL oeRte BPudesi
r ecor di n@acipoth khdin dreatandtdeadimyt b meltiendd menputargardé the disd 108,
access information area. In the TDMA, the location I nformation

regarding a po P{e}é)%@{'Dﬁﬂt\eanﬁ‘?ﬁe?lreg%Haﬁ’igccgﬂéﬂi&ﬂ @gt é(;@ékoﬁés%ﬁn&‘%@
recordi ng conditidns are
thi s enbogilaterreasa atBofiFly 3apwarat ighe seess rr@armaﬂwmgre@dﬁmttmons in

the 30 r%ﬁ@%eﬁr%amé {eibole? haRi&an %rf?fnf k¥ hSER édﬂamee&%amatﬂe

records i nformati ased on t test result

records (TEMfb@agjocatiomigiammation isgedingd Roian oTthareroiing geedEaRisstarea
recor gi ngHaReLALHAG c%ﬁéi‘iﬁcgpsTA‘rH Tast oo R Biteli e CRICBhpbrary fandRbrtnd

information in the recor condition test area are update in
r ecor di nénfermatign inswdeﬁiwowgsfeci igfeanation andrtepperandieied nanaoementhe

recor di ngn6anfibh] Ofhed 1884tioA ifférmation regarding a portion of the recording condition
test area may specify a start address of a portion of the recording condition test area
whetre recording conditions will be tested next time. Alternatively, location information
25 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
30 recording condition test area for every recording operation, records information on the
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5 is recorded together with the tenporary managenent information in

t he TDVA. In general, information regarding a structure of a
di sc on which disc defect nmanagenent is perforned, whether the disc
def ect managenent is perforned or not, a location and information
regarding a defect, and a size and | ocation of a spare area are
recorded in the DVA. 10Wen the disc 100 is |oaded into a
recordi ng/ readi ng apparatus such as that shown in FIG 1, the
apparatus generally reads data froma |lead-in area and/or a | ead-out
area of the disc 100 to determ ne how to manage the disc 100 and to

record d nt
of at a roise, 0D Bod 67 AR S Bhd BEodds Bmebhdly nERAEYREnt bbb ion T

i ncr easedhe ADMiviancygrarecerding pietadion engds. pileys infergation ravordeddwtiei ng
or repro ﬂgn@Inf&%taﬁ?]rﬁEttﬁé retcgl‘?ﬂrlg%ﬂﬂlﬂ& 2t 488 aFH atetn r%&% cﬁ@ ve
this problemor tor other reasons esent | nv I on op

t enpor ar yopeEatien tnken Alponiestianirfermation m%m therrpenr dirlg cordfitinnt test area

i nf or n@at i T |l otted
Lo the | dafrobftl deher Gif e %%F%S%m%ﬂ%@ﬁﬁéﬁgﬁ%r oM,
separated fromthe For disc finalization npor ar \éﬁmana enment

20 i nf or mat i on," PR BINRIMatieREeamding Ataere ‘Pﬁ%‘?'ﬁ%?" Whick digcdefasbr ar y

def ect rmmmgamam i bél@cﬁrﬁﬁﬁl wnetha\hh@ Bist ae#e@tsﬁarfage%ﬁﬁs pbAoriied of Ra |'S
recorded . in additional information will not be

recor ded 'O‘ﬁfiale apgintigimg OWreﬁafPi@£$% PPt A AR nedocalion pf p aRere iR Eed
i nf or mat iretorddd ‘hhlaepmnmorary def ect managenent information and
tenporary defect information, which have been updated several tines,

tt t :
are TR TLLen Sy bR e TS peoLSEOC0LING SAUAG ARRLAS |
readi ng tshewh &skIG ddbe dpperefus gemeralhrrrawm fromfadeadkini aveg amdienaaby
enabl i ng !éeﬁ%ut r?(F:Heatdf‘i’}llé %b@%(ﬂfo otelflﬁmﬂfe%w]ig%atna?e the disc 1d0nad1tdh(b ?ecord

enbodi nent, def'ect managenen
linear r élptaa@b@re"ﬁ@d dmihéromethpdrsaﬂgioddﬂwer, fifthag amourd@f daﬁelr@m@ed in the

i nf or mat | %[af Jh %ﬂéa;%gjl/d} dBsd %Qt 483 inﬁfe%@e@fa l&ﬁﬁ?ﬁl‘ﬁ@ i@lfeqﬁ?é?d 1’% @%ggﬁ%r 0a

havi ng a ect OI’I’TB. Ion I ndlcat

of theé ditkerecomingryrenradycis) of dataaiter wéﬂoqdm cziftl@admwmg Tprs@lvaéiﬂsact

The t enDokcHidm dpfof 6theMRASSIRTRI prbs¥nPinUEHHoR Bdbsts UtRshrki§ ddRaage the
tenporary defect information and includes information’indicating the

posi t i on ANagpEer); igfermalign sRd tempasarydafesbiptorpatinar thel are 9 e ragpidgd n &
recorded.TpMA. The TONRA Hau&n@rmﬁlé Eﬁcﬂﬂn arbh Qn&lsmeﬂ@efd)foﬂ efedCdt a disc,

information and te orary % eFt aﬁérrent informati on are recorded

every ti @@'W@Haré Pr@ﬁ 1% disg finalization, femposary TRREIeMERtor mat i on

r egar:?l n%fgrf%'ﬁaﬁghcludﬂﬁy téhwtp@fawaéfectnnfdﬁﬁamon aﬁ@teiﬁsbréwrdemt maﬁ@g"sﬂ:hdw
operation and i ion, r.e re e e

O oo it RR Sy T o e O, B A e bR TR s Rt R,

r egar di ngvhan@edbiticial infdriatiornwiiwocs bé recbdedahat is, em:rfd@mzaﬁuﬂi istgquirdpr di ng

oper ati on

d inf. d
D or tieq Oaly s A G ERR of IR heorR e oadst Rl it it v tEn Fost,
nanagerremém}ncrrﬁ@rrdwéd mfnrmeﬁomtha;gmdag? beTpmdafeﬁ Sﬂﬁét@bﬁm?mfafﬁf {af.?tt@mto#l
ef ect . nana i.nforma
357 Wi DR a8 T TR et R R B et bR e D e o
t he t errpdrrfanmatldefmtrommﬁmdamﬂ 0jsttdy, reading the last Rdbededadbfed managemiatt a
cannot b ?nfér‘fz‘r?a? ﬁjetgelje&r E%llﬁiﬁa%t ‘?iftigﬁln%rof?l'leu& Sé 1 (SjCP es not

In this embodiment, since the disc defect management is performed using
linear replacement, the temporary defect information includes information indicating the
30 position of an area of the disc 100 having a defect and information indicating the
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desire to record additional data therein, i.e., disc finalization is
required, tenporary defect information recorded in a tenporary defect
I nformati on area and tenporary defect managenent information recorded
in a tenporary defect nmanagenent information area are rewitten to
the DMA. For disc finalization, the | ast recorded 20 tenporary defect
information #1, #2, ..., #i is read and rewitten to the DVA

FIG 10 is a detailed reference diagramillustrating recordi ng of
data in a user data area A and a spare area B, according to an

enbodi ment of the present invention. Data can be processed

| Sect ool 5 arbh PSRy 160 BEF KIopERRY R Tord TLibh Y i eIt 2

t hat can ' be manage
appl i cat T ter@amaaar dsfast ﬂ@ﬂagﬁfmlt mfaormaMm&smaml tonhenage theteanponany deteot be

physi cal {4 Ra0k Qﬁ&im@fﬂld@s Hfo?ﬁlaﬁ”én 196?8.’90@ the Qc?sqﬁ:rnaolf the OC?EC \g?é ré th

sectors constitute a sectors:
a physi céﬂmmw@i«ef@hmfc&maw ig sgcogriedt or . The phyS| cal sector is an
area on a disc where a sector of data is to be recorded. An * address

for dgtecting lmﬂudoém&ddﬁﬁéntstﬁété?:ﬁpdr{n'y@é{’e'cﬁﬂfoﬁ'nQﬁﬁfﬁdrﬁ%mg%hoaefﬂét”ber

(PSN). The o |cal sector Is a unit wh data can managed in
a file sySMeHBe" MO%‘WPF@&feB?fdeqxﬁV%H'ﬁ”‘@g@eﬂér*’e%@'@EPPW@t’?fﬁBﬂ ogi cal

sector i f @ahoam anfb@xﬁklti@mreg&@ﬁﬁ 4 defeth @hich lbS®irs :rﬁjaﬂé fezorded during
recordi ng/ readin ‘%ﬁatgﬁag r;as as th in FI G detects the

recordi nge & dapd 19 ”'83?9”5@9%[ |”Hj‘ rﬁp'weﬂ*ﬁr% %rﬁ%‘iﬁf‘é‘?d%? an
appl i cgt tanﬁpofr@? de%cahgﬁgetmgm[ ﬁfﬂd mcb#.ﬁ?ﬂ@ féghr@mgzd'!@af@cftt wutineh tdecme. inS
manage | uni an e 1 On als e ec usi n
il N A e e N e R A S
recordl nglwmdrmr@ﬂmﬁ%mawhﬁﬁaﬁ@matﬁi%r Ruktberlingbe TOMAGONt @i Ns a
defect and an initi.a

10, A donBreene i mas P Rd NN e L B L 420 B v on
Pﬁl\ls ar erexenigd rsitehpgrag] defera redagenent pifernakion #1,612, secTe mahagément

own) .
ehoue). L BRERS G SR T ARUERE BPIETo bR B o RRE AL, g

replacenents recorded in the spare area, the correspondence between
the PSNs and t Héhenangitipaal date cranoitsi medethiarinadats aearia ysegdpeciaty e

area, evghsilolto (R rdhdicRbl AutPPERdIC Rk, IREYRAILford BRRAEER, tBspbhA} Of a
| ogi cal issector.

defect information recorded in a temporary defect information area and temporary

defect management information recorded in a termporary defect management

information area are rewritten io the DMA.  For disc finalization, the last recorded

20 temporary defect information #1, #2, ..., #i is read and rewritten to the DMA.

FI1G. 10 is a detailed reference diagram illustrating recording of data in a user
data area A and a spare area B, according to an embodiment of the present invention,

Data can be processed in sector units or clusters. A sectordenocies a
minimum unit of data that can be managed in a file system of a computer or in an

25  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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In the user data area A, user data is recorded either in a continuous
recordi ng node or a random recordi ng node. In the continuous
recordi ng node, user data is recorded sequentially and conti nuously.
In the random recordi ng node, user data is randonly-recorded. In the
data area A, sections 1 through 7 denote predeterm ned 10 units of
data in which the verify-after-wite nmethod is perforned. Wen the
disc 100 is loaded into the recordi ng/readi ng apparatus, the
apparatus tests recording conditions in a recording condition test
area of the disc 100, "- adjusts a |l aser power based on the test

It d . above,
e+ oo Pdkel 85515 A RLIEEA 80 38 b o sh e SBreiiRES) awﬂw%nq%;ezs,
cond iht i orAn axkiresarferajetadiing ﬂmlbg;ﬁm secetmusmslledmdngcélabbter nEniskert(bss), A

t her S e rec
condi 1 onte rectaMtdachh AbRERn R BE et nFie” PhabFRlnd Barfgrasias o
Ze;:t i :)n Hata @t aidiss using alRSNst amiacompstec?nmppllcaind fmrhecdtsi?gbrt he :ste;
a i ect i..0
ot act” 1 SoRRRI L dnd 80 855 10 RpRadti? hsiorLSNG o G0 ot oate
desi gnat ésidetsctedusled enL_SM:L LSM@amrbBSNslaﬁeﬂnammdrhyeﬂcorﬁroﬁmfoéme #1 is
al's0 1 eCOL U dn RafinBApbhBOhad-ABn hetRPREIA R Bridil £aebfGAGR! | ON

of the spare a N’ arecor ded 'S re ten
i s cal | ednitiapdoacingepasition.of Netat , t he recording appar atus recor ds user
data in section 2, returns to the start of section 2, and checks

whet her the datl%férﬁng%qnér10’Ard%$|8fe§%d158i'da"‘%a @?éaeéﬁd B b Bpat€ Gfdz0N
2. If a defect is detect in a portion of 5 section 2, the portion

is deli gifaydah E§N8@F%%QQU§Q*'3"M?M9§’60 aplspliy ehaagtorsinot Shown). "In

general, each L8N corresponds to at least one PSN. However, since LSNs are
allocated to non-defective areas, including replacements recorded in the spare area,
the correspondence between the PSNs and the LSNs is not maintained when a disc
has a defective area, even if the size of a ph}}sica[ sector is the same as that of a logical

15  sectlor,

In the user data area A, user data is recorded either in a continuous recording
mode or a random recording mode. In the continuous recording mode, user data is
recorded sequentially and continuously. In the random recording moede, user data is
randomlyrecorded. In the data area A, sections 1 through 7 denote predetermined

20 units of data in which the verify-after-write method is performed.

When the disc 100 is [oaded into the recording/reading apparatus, the
apparatus tests recording conditions in a recording condition test area of the dise 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 becomes unavailable, and thus, another portion will be
used the next time for testing the recording conditions.

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

30 defect#1. The user data recorded in defect #1 is also recorded on a portion of the
16



corresponding to defect #2 is formed in the spare area B. Further,
defect #3 and repl acement #3 are designated in section 3 of the user
data area A and the spare area B, respectively. In section 4, a

def ect does not occur and a defective area is not designated. toThe
recordi ng apparatus records information regarding defect #1, #2, and
#3 occurring in sections 1 through 4 as tenporary defect information
TDFL #1 in a TDVA, when recording operation #1 is expected to end,
after the recording and verifying of data to section 4, i.e., when a
user presses the eject button of a recording apparatus or recording

of user daba #tbh BCAHER, m& Ffbrtfo‘?ucd?"tﬁﬂ SHArORE5 &ih a@-cp%a%%%r%& in ddrgQ@. 15

managenern I nformation managl ng te;gorary ornmati on TDFL

#1 is re@%rﬂéﬁw&f@nﬂ%@?ﬂjéﬁ éﬁpiaca@ﬁe 1. milexlg thegaeording epparaiug meconitssiget | n
the TDMVAgaf |ﬁ%ecﬁdh023trét9r‘9|s*t6‘{h@rsﬁf m@cﬁowﬁﬂa BSecRs Wﬂéﬂ-ﬁ'er’fhg%té e

recording condition test area in which a next test erfornmed

i s furt héronesy seqeeded of adefect pjpls insrotion Re Ifin defettio driscieddn A ppdaa@ﬂ

recor di NGeRRH Zittﬂé)ﬁbr#& ﬁH@él?l%ted 86 0689, Zglké\ﬁgg'rﬁblgéb“‘m tgzmaasur ed
in the recordi ngwcon ition area, and I'S recor on the

di sc 100 CBHEERPNEIRI TR defretdi s forged islie sparpres B petirihpe dpfept #&iand ng
recor di ngg ﬁ@ﬁnﬂirﬁ 89 a@des@bﬁduﬁ séc,%a B‘i‘ﬁ'éhe' ReP@Rh b%’-&SA and me%?sﬁré eregnd

defects #4 and #5 and acenent s and #5 are fornmed e user
data ar e& FeSRReEfVEle g‘p‘%?P ”eﬁ'é’dje@"t%%sp@&op%laj?d aglefectiys aiendungtor

sectlonsdgs@,ﬁ@t@@gh 4. If recording operation #2 is 25 expected to
end, the recording apparatus records information regardl ng defects #4

d # f f h
PanagBent | 1 nr drRegrihg Shodri eRide tHet g e TR 12 AR on
TDFL #2h|oscurmm@mdsedtlcms ittbropgh A=y telefeaty d@tamagmmgﬁon Dok #a?ni aD'IDIWIf@DtShe
#2 t 0 r di_n orti.on
e cordl nirEmMEhordha Spera g Bl by el TR irile AB BB P! e
i's 30 fucdstade seeivorddéel, when aasarbieseyiersject puttnhedfer tordig rap pivetusal

recordi + e %ﬁr%ﬁFd&]&%u Bdddh ES»Q@%&S?&H:&‘%QGS\R@B% apgation

i nf ormat 1 on recor Aporary nanagéent
i nf oriyat umag@n@ntcim‘qrmai[on ey MEDNRIngderdpdratyatefashinformetiora TPBL# gar di ng

a porti OPec%Fd%d%géﬁB&raﬂ}or neéé%éﬂb%érﬂéhﬁrﬁ%ﬁnﬁBﬁ%DWﬁﬁnrt%@ ngAso

conditions w ! recor niI1n access I n orma I'on
area of lassatiern istermaton wa@rdmmmmofmgg@ﬁmmconmmmtammwimd:maies

t enpor ar et QG bATRbI RTuARS rSi8hf5Ein heRAREETENt | nf or mat i on.

When the disc 100 is again loaded, recording operation #2 starts, recording
20  conditions are measured in the recording condition test area, and data is recorded on
the disc 100 based on the measuring result, More specifically, during recording
operation #2, data is recorded in sections 5 through 7 and defects #4 and #56 and
replacements #4 and #5 are formed in the user data area A and the spare area B,
respectively, as explained for sections 1 through 4. i recording operation #2 is
25  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 defeci information TDFL #2 is recorded as temporary defect
management information 7DDS #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
30 further recorded in the TDMA. When a predetermined number of recording operations
are performed as described above, location information regarding last recorded
17



According to the present invention, an access tine for the disc 100
can be reduced as described bel ow If ECCis perfornmed in

bl ock units and reproduction tine of a block is 1, data recording is
performed in block units that are also ECC units. When data recording
is io performed in update areas A, B, and C according to a recording
operation and as a result, the anount of information to be updated
exceeds a bl ock, the access information area is very hel pful. Wen
information to be updated can be recorded within a block, a nunber of
times of performng recording operations is equivalent to a nunber of

bl ock d

posi 11 on apereB haheh R inrdnglh RBSYed B 8 THfR, SndiobAiR FoR RN,
updat ed aegadidg ag:mfmnapfrttm:mnu'dmg copditicaat testraremwhére reatdingl eshdifioniwill a
bl ock dat A B,

& whenev? PERPRICE GO RobRiel A fibokdfbonBtdrrtled o #B o308 o e
updat e aﬂ@apwawmmgshwkmformamm@mdesﬁempmmﬂaﬁ@t ofematioasd defact
ZOUpd%te"%n%%e'ﬁfB%@ﬁ’argﬁ cks, a nunber of recording operations = b

updat e area $, a nunber of recording operations = ¢

In this case, ne for obtaining desired information fromthe
respective upd&@@oréﬁﬁ‘@at@ e preseni iyentiog epeAwsse imalierthredise He0 earchss s

i nf or mat irgick§ aPHESE@BEdBEIOROt i n the disc 100, as follows: 25when the
access information area is present: (a+bc) 130 (a+b+c) %80 (% i ndi cates
a nodul ar oper area i.s not

formatjo
present: a+b+c?fté&9 s pe W'He@wﬁ%ﬁ’% §]an FRRTqdURD ntES'Pe i Blpeli B g i r ed
i nfor mat |rmrd|mg)m|:tebfermash¢mdmeltsmd’eére atstEG(]E énitsB, Wizl c@ta @c@r’ﬂﬁhg?@ﬁe
regar in access i nfornmtion untrl a
recor 32.38 gy oﬂdﬁ Eé\%f%gn@%‘p?rﬂ"??@'"gf%éec OFRS WEY “@ dSfever ,
once a nuednty the Birtounest iofbrpatiohds be npddtdbexceedy a blogk, dpesdicsOMfdrmatizy €

than 30, gﬁeabé U&'g %g)%lr e\ﬂlhteﬂ lr{f&R{a?g%'%ebe lﬂHd%Eerglactaln%ré rfezgo? eJ Mﬁﬁﬁ X bﬂ:icp,e

bl ocks ¢
a number of times of performlng recording operations is equivalent o a number of

blocks used. In this case, it is easy o estimate a recording position of information
15 updated.

When information to be updated according fo a recording operation can be
recorded within a block, the information is updated in a following update area A4, B, or C
whenever a following number of recording operations are performed:

update area A: 1000 blocks, a number of recording operations = a
20 ) update area B: 1000 blocks, a number 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:

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

(% Indicates a modular operation)

13



the recording operation is further perforned thirty tines. If a
recording operation is perforned 299 tinmes in an update area, it is
possible to save a tinme required to reproduce information from 260

bl ocks, i.e., 9*29-1=260. In other words, if the disc 10 100 does not
i-ncl ude the access information area, the tinme required to reproduce
information from 299 bl ocks is spent accessing an update area and
scanni ng and obtaining new information fromthe update area. However,
if the disc 100 includes the access information area, the tine
required to reproduce information fromonly 39 blocks is spent.

Accordi ngly, thehémibbastess iomhdiien afRAS fol fréentalhee area into the
di sc 100 15 causes a reduction |n a tinme for obtaining recent

i nf or mat i on. ordi n res

i nvention, it i& Cr())(r)'%lgl I'eﬁ‘?@ﬁlﬁ? Hfa{@ﬁ/gaq]esggli ﬁ%’%'ﬂ?"% 58% ’V?lg a
wr i t e- oncépddisarcani, RdrdhC wtbelezhrae regaadiessrf drenntlision oﬂhuadﬁsed and
recorded ; t.ed | f or nat,i on.
Do 1 hougPyRe i bt € oot theldiah B bR ed BRG oo 844B0R s hown
and descrlitweyer,ioncewe nlohbbroidiopsed paﬂtﬂmn‘@ythe haxoed ll&@(@[jél‘aﬁbnl immiohethan B0,

1t g B8 TRy btk NERy A Dl PR S Babeg™

the principles s e inventi on
defi ned ithe révordingaopesationds funiber parfpomedithirhttines. CIfAl ivBorilihg bpesticd &i med

| s: rfoilmedAzgg fithés 1 ﬂ%ﬂpﬁht%car&‘a tuth? @&ss‘b‘?@&tsaggg "crl Crﬁgﬁregﬁﬁgm the

di sc co orar ar ea
in which rﬁ@r@ﬁm@niermam'g;fm ABO blatks; het 9*66 1|=ﬁ601 udh ether woyisy fithe dissf ect

i nf or gt i @ &ed naﬁnaea@@ a%eééqﬁfomsa%@anihe tmgiaaaﬁé&a{gﬁrsd\gc%w ded,

the tenmporary defect infornmation conprisihg position 1n ion of a
def ect arBRTRHPNFEE F9PlocksiHERaNE Reresgng an ue@ﬁta@mm searying amd

repl aci n%&éiﬁn@ﬁéﬁﬁﬁorﬁfaﬁ@n fibM8hd ﬁﬁﬁ%\% §rre¥ dgbw&ler rfﬁﬂégfseqmgé Inludes the

i nformation conprising a pointer i ndicat |ng an area in
t enpor ar YPCHRTSE rmaﬁoaﬁm |ﬂ3ﬂ1t'm% reqitredt eaproguee informationgromaedie 88 blocks

i nf or mat ij98yaHt, eaAchrd\M@lthhé |9&@éérpﬁthé‘£&%3?ﬁ1fd?ﬁ1ah§n 184 i B didd oo

| ocation information regarding an area in he tenporary
nanagéineﬁ@“ﬁ?f%ﬁqﬁ?tfoﬂr\“ F‘é‘”?eé‘%?lﬁéjﬂ'ng recent ‘“fO"'Eat'C’I"he di sc of claiml,
wherein'the location information is recorded in the

As described above, according to the present invention, it is possible to

minimize an access time for accessing a write-once disc, on which predetermined
information is updated and recorded at a new position, so as 1o read the updated
information.

20 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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access infornmation area several tines. 3. An apparatus for
recording information on a wite-once disc with at | east one record
| ayer, the apparatus conprising: a recordi ng and/ or reading
unit configured to record information on and/or read the information
fromthe wite-once disc conprising at | east one tenporary defect
managenent area in which tenporary managenent information including
tenpor arys ct information and tenporary defect managenent
|nfornat|on I'S recorded, the tenporary defect information conprising
position information of a defect area and position information of a
replacenqNENQ§agm&%nsrepla0|ng the defect area, the tenporary defect
managemnent ornmation conprising a pointer indicating an area in
whi ch the tenporary defect information is recorded; and a
control | er that comiabnbdeist @RREALRS RN ragadthem.ée%hphgngecord
| ocation information, regard an area in he tenporary
managenent |nfa(§i€\$ﬁft‘?rl%em§°ﬁaé/ %fémanagﬁraeﬂtat@égsvhlchft@m%r@%n area of

the writ em@r%%m@hﬁﬁformatton includig txm%ow@éfaétm%ush ahme%povmﬁa@ﬂe& the
controller is further configured to control the recording/readi ng

unit to reRRgEMEREnicgRaticnGRe MesPEeRele éﬁmn%awﬁsfe&b'e@ggaﬂqwamaﬂg on
area sevegositioh infdfhation of a defedt arcbhdaepBbRIntsimatiortbral EpBcemérft il Yot he

controller is f conf red to c roI t he recordjng/readi

oot vo reebies Peibio: SRRGHE s Rl Fanadsihent EELLSi s B
ar ea wheneidr iadiqatiad@h @aresd mmhmum@ernp@farjaha‘e&smofmahn&aer|e,aordéd taime
write-once disc are

For pertor m ng dgres Riigiatsh h Witk ey T rarmaton i storded, PR
st or age rimfdmationtrépardipgan ateasn ebiep thestemgorary managemeanéinfomaation iand/ or
readi ng ypitepnfigured to record information on and/or read the

i nformation ?romthe write-once disc; and a controller configured to:
control the recording and/or reading unit to read | ocation

i nformation regar difig d%@ ofélé“ﬁq i r\‘:vﬁg‘r]éuﬁﬁetlﬁégtﬂ% HirmZRIE ¢ ed in the

information is recorde rom an access Information area o
i nf or mat |9§ﬁ99§t'@fpa©@'0ﬁ@maﬁﬁveltah@“??errporary managenent i nformation
including tenporary defect information and tenporary defect

managenment information, the tenporary defect information conprising
posi tion informati 6f %Pa@tlﬁé?réé?wﬁ'ﬂﬁé[‘f%fﬁl?t'%gn?l“ﬁ'lt?”P'Pﬁecﬁ‘srPd’t"f"bﬂ Igsst a

repl acenmept rédcbdlalen tﬂeqpbg.@mgg;ohﬁqs]d@f ect area, and the tenporary

ittt My N A RN R

| ocat i on thepfmtstiah fdne thenateoncediisc torb@isparaalgast one temporary defect
management area in which temporary management information including temporary
defect information and temporary defect management information is recarded, the
temporary defect information comprising position information of a defect area and
position information of a replacement area for replacing the defect area, the temporary
defect management information comprising a pointer indicating an area in which the
temporary defect information is recorded; and

a controller that controls the recording and/or reading unit to record location

information, regarding an area in which the temporary management information is

recorded, in an access information area of the write-once disc.

4, The apparatus of claim 3, wherein the controller is further configured to

control the recording/reading unit to record the location information in the access
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managenent information is recorded, using the |ocation information;
and perform def ect managenent using the tenporary defect
information in the tenporary nmanagenent infornmation.

information area several times.

5. The apparatus of claim 3, wherein the controller is further configured to
control the recording/reading unit to record the location information in the access
information area whenever a predetermined number of blocks of an area of the write-

once disc are filled with information.

6. An apparatus for performing defect management with regard to an
information storage medium, the apparatus comprising:
a recording and/or reading unit configured to record information on and/or read
the information from the write-once disc; and
a controller configured fo:
control the recording and/or reading unit to read location
information regarding an area in which temporary management
information is recorded, from an access information area of the
information storage medium, the temporary management information
including temporary defect information and temporary defect
management information, the temporary defect information comprising
position information of a defect area and position information of a
replacement area for replacing the defect area, and the temporary defect
management information comprising a pointer indicating an area in which
the temporary defect information is recorded;
determine location regarding the area in which temporary
management information is recorded, using the location information; and
perform defect management using the temporary defect

information in the temporary management information.
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