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MEDI UM AND RECORDI NG  REPRODUCI NG APPARATUS AND RECORDI NG RE
PRODUCI NG METHOD Technical Field [I] The present invention relates
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apparatus and nethod that can flexibly operate a mddle area of the
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and | ead- out area adg 120 and in which user data is recorded
As shown in FI & al‘?&aé% { develppment o | ead-in area 110 and in the
| ead- out 3l ea 120FK}. 1poidlhsttates theestructuabdfeanepsmpla revditstide bﬁtﬁb@l dinkl HIGelB il-
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As sh8wn in

and a user data area 130, which is located between the lead-in and lead-out areas 110
and 120 and in which user data is recorded. Similarly, the optical disk 100B for data
reproduction, as shown in FIG. 1B, also includes a lead-in area 110, which is generally
located near the inner circumference of the optical disk 100A, a lead-out area 120,
which is generally located near the outer circumference of the optical disk 100A, and a
user data area 130, which is located between the lead-in and lead-out areas 110 and
120 and in which user data is recorded. As shown in FIG. 1A and FIG. 1B, the lead-in
area 110 and in the lead-out area 120 of both the rewritable optical disk 100A and the
optical disk for data reproduction 100B are almost identical. However, the lead-in area
110 of the rewritable optical disk 100A, as shown in FIG. 1A, includes an optimum
power test zone for optimum power control (OPC). such an optimum power test zone

is not required in the case of the optical disk for data reproduction 100B, as shown in



is not required in the case of the optical disk for data reproduction
100B, as shown in 2 WO 2006/ 080746 PCT/ KR2005/003371 FIG 113. [4]
The optical power control (OPC) is utilized to determ ne the best
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and/ or reproduci ng apparatus conbination. Specifically, such an OPC
i s about recording user data in the opti num power test zone using
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r @pr oduci ng appateistiss. of ideneegrdingdayat 1.2 deendnoro®hdthes dptadras been recorded in the
recording layer L1 close to a pick-up unit. In the case of sequential data recording, data
is always recorded first in the recording layer I.1. When test data is recorded in the
optimum power test zone for OPC included in the recording layer 1.2, a pre-recorded
zone should be allocated in the recording layer L.1 in advance since the test data must
be recorded first in the recording layer I.1.

[8] However, allocation of such a pre-recorded zone increases the manufacturing cost
of a data recording and/or reproducing apparatus. Hence, the allocation of the pre-
recorded zone and the optimum power test zone for OPC needs to be selectively
determined. In this case, the optical disk requires an OPC zone at a predetermined
location and an OPC zone that can selectivély be used by a drive system.

9] In terms of time, to effectively record data in the outer circumferential area of an
optical disk having two recording layers L1 and L2, the position of a middle area in the



recorded zone and the opti mum power test zone for OPC needs to be
selectively determned. In this case, the optical disk requires an
OPC zone at \%0950%@9-{”1 ned |ocation and an OPC zone that can _
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i nformation st g;rralg(iadégedi u?l”; .H}ét @b%?gigﬁgjﬁ@ﬁﬁ%aﬁé%%%ﬁaﬁ%
an OPC area fofm% iAY SR AR Bidd e e iks nfeamatiqnsiereg@edium Tor
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in the event if a mddle area of th I j arge enough, the
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The present invention advantageously provides recording methods and techniques
( for a multi-layer information storage medium, that is, a disk, when such a disk having
B an OPC area for obtaining optimum recording conditions (such as recording power) in
an outer circumference thereof is finalized, and in the event if a middle area of the disk
is not large enough, the middle area can flexibly be extended to ensure better data
recording and reproduction.

Description of Drawings

[14] FIG. 1A illustrates the structure of an example rewritable optical disk;
[15] FIG. 1B illustrates the structure of an example optical disk for data reproduction;
[16] FIG. 2A illustrates the structure of an optical disk according to an embodiment of

the present invention,;
[171 - FIG. 2B illustrates a first middle area of a first recording layer that is extended,
when an optical disk shown in FIG. 2A is finalized,;



recordi ng and reproduction. Description of Drawings [14] FIG 1A
illustrates the structure of an exanple pewitable optical disk; [15]
FIG IBillustrates the structure of an exanple optical disk for data
reproducti o0 2408830745 G. 2A il lustrates the structure of PER/KR30G508I371
di sk according to an enbodi nent of the present invention; [17] FIG
2B illustrates a first mddle area of a first recording |layer that is
ext ended, [18lhen allGpiQ dhiktratéssksestrohmidille aFda@f a2¢cond récordamg lapet;that is WO
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when an opti cal exq nsd sentage tscrzit g}c%l ngtpe%} rhownéi: F’[?@ 31£ 22] FIG 4A
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SPthird A o ar BIOCHE Ukaitysantiiln i of a7 reapading B5ensb ethoes
when an opti cal whiérsdo dptisaltdind showun ot iGe48hofimlized;FI G 4B; [25] FIG 5A
i{1ustratggthe Sﬁ@%@ﬂﬁst?itesaaﬂhﬂ@hh m‘éé §1ka s’%@&:ﬁf r‘é d}gm%@ag@p@éﬂg'éxtended

enmbodi ment of the present |nven ion; L first
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r

when an opti cal ucture’shown in FIG. 513; and [28]
FIG 6 isl®]schemflFOhillyeiatesafysiamiddle asgn drdiipirecording layer that is extended,
recor di ng/ r epr odlhei ahdptiagl daskahowsn i FIG. Angfisdizeqt i cal di sk accordi ng
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by a recoyging/ r eprGH4giaREhematic block diagram of an example recording/reproducing
apparatus utilizing an optical disk according to an embodiment of the present
invention.

Best Mode
[29] According to an aspect of the present invention, there is provided an information
¢ storage medium including at least one middle area used by a recording/reproducing

apparatus that records/reproduces data on/from the information storage medium to
move among multiple recording layers, wherein the at least one middle area is
extended when the information storage medium is finalized.

[30] A dedicated area for a special purpose may be disposed after the at least one middle
area, and, when the information storage medium is finalized, the at least one middle
area may be extended to at least a portion of the dedicated area.

[31] The dedicated area may include a test area for testing data recording/reproducing
characteristics of the information storage medium. Data having lead-out properties
may be recorded in the at least one middle area.

[32] The middle area may variably be disposed after a user data area where user data is
recorded, an unrecorded area where the user data is not recorded may remain

unrecorded, such that the at least one middle area may be extended to at least a portion



apparatus that records/reproduces data on/fromthe information
storage nediumto nove anong nultiple recording |ayers, wherein the
at least one mddle area is extended when the infornmation storage
nmedi um i s fi*hAP9%9@¥749 30] A dedicated area for a speci al BSUAFREETARY!
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upi t whi ch t he )
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storage medi umEOrding gr repegucing dptd op o1 fpm) ap dwfprrpation siogrgednedivn. Fheapethod
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the present i nVRHATITEN the ifpamation Stogage dreditan IRETANSCRIRANE at least two recording
' layers of the information storage medium when the information storage medium is
finalized.
Mode for Invention
[37] FIG. 2A illustrates the structure of an optical disk according to an embodiment of

the present invention. The optical disk illustrated in FIG. 2A is a dual-layer optical disk
comprising two recording layers, that is, first and second recording layers .1 and 1.2.
In the disk structure illustrated in FIG. 2A, middle areas and dedicated areas are fixed
at predefined positions in an outer circumference of the optical disk. Data can be
record on the dual-layer optical disk in an opposite track path (OTP) manner. For
example, data can be recorded on the first recording layer L1 from an inner cir-
cumference to an outer circumference of the first recording layer L1, and on the second

recording layer L.2 from an outer circumference to an inner circumference of the



recording or reproducing data on or froman information storage

medi um The nethod includes extending at | east one m ddl e area that
is formed in the information storage nedium and used by a

recor di ng/ ré’Y)(? 6@6’8?%66 appar atus recordi ng or reproduci ngPEaAKR20GH03571
fromthe informati on storage nmediumto nove anong at | east two
recording layers of the information storage nedi um when the

i nformation st o@&@&lrﬁﬁﬂﬁﬁﬁllfi@rw-i nal i zed. Mode for Invention [37]
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second recordi . ] i FIG 2A. the firs
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optical disk tﬁ%ﬁﬁé%&&fcﬁ%rgﬁwg Bt sl despdi i rpdeterpiped patiom of
second recor di if§td ardaecopnizestbatioreaseas is shivhdbaieredeterminedfatierd oé dategond
outer area. Theccs@EREhe W@ an@ER8nd REdINISSs2 ﬁ@@?&fhﬁ&ﬁf&'fﬁsﬁg&@m&a Bota
unuse

second dedi cated area,8, .a cond huffer area 9, and a, secon J
ron 10 whi ch 558 | B4 Besifeme, DR Peddertined bOm dfef e fead-ont properics.
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[39] The first (gabducCppiral f&ruge(;iélr ﬁ&g?%éﬁ{r&%ée}gplk,gtﬁg First hndfidodde

second data area.6 o(i the. second recq 2 represent areas
where user dat &efiatPdaspyRend § may heused as fest arsag dpreopimea povess gontid (OPC).

second ni ddl e dtweever, the fpsteréd sevond deticapal drer a8 tlay also betieafor@pokde
end of the firsgt,.aa4 7g(g§ LS I r .
respectively. A gat an%ggfgg%a%%@g% or pireé%?%gggﬁlbeggr%gng%% prgcc}r(élg S
and decodes t h@ePPEfeihstars adavpusieny ieceds usgndase mAY be ecordad iebe firgand
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e S 37 PSSR0 L e 3 B g e o
d@t a has | ead- duthefirggad sqcend dgdigajed piras piapd B ofithe fisss o secdndiiecardang layers
areas 5 and 8 anemd$ededpyctively. data recordi ng and/ or
[41] As their name indicates, the first and second unused areas 3 and 10 represent areas
that are not used at all. Recording characteristics of optical disks including a plurality
of rewritable recording layers depend on a recording layer in which data is recorded
first. In particular, outer circumferential areas of the optical disks have poorer
recording characteristics than inner circumferential areas thereof, Therefore, an area in
the second recording layer L2, which corresponds to the first dedicated area 5 in the
first recording layer L1, is designated as the second unused area 10 such that no data is
recorded in the second unused area 10. Similarly, an area in the first recording layer
L1, which corresponds to the second dedicated area 8, is designated as the first unused
area 3 such that no data is recorded in the first unused area 3.
[42] If the first and second dedicated areas 5 and 8 are used as test areas, and data is to
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P areas 2 and 7 can be extended as illustrated in FIG. 2B.
[46] FIG. 2B illustrates the first middle area 2 of the first recording layer L1 that is
extended when the optical disk shown in FIG. 2A is finalized (i.e., data having lead-out

properties is recorded in the first and second middle areas 2 and 7 upon completion of
data recording on the first and second recording layers L1 and L2). Referring to FIG.
2B, the first middle area 2 can be extended to the first dedicated area S, which has
already been used, thereby covering the first unused area 3 and the first buffer area 4.
In other words, data having lead-out properties may be recorded as far as the first
dedicated area 5. In FIG. 2B, the extended first middle area 2 is indicated by diagonal
lines. The first middle area 2 in FIG. 2B is extended to the first dedicated area 5,
thereby covering the first unused area 3 and the first buffer area 4. However, the first
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test is concwétz&g/ %)(P]ﬁéehe first and second dedicated areas 5 and 8
before data 'l ¢ din the first and second data ar d&3/HRAKHF7!
of the first and second recording | ayers LI and L2 respectively.

Then, the data_i. dlreco%ded m an i nner circunference of the first
recordi ng | ayer {4 §%n U S ERERLRTUB R A PRSIHpTLbetwpen thg {igst uppgeyarea 3
recording in thendtrhcﬁrstdedleatedaea5Lof111eﬁtsera‘cmrdmg lagedndi ng | ayer LI

s compleyer. dat 16 9 REARARINS L0 A 4RARL Lo EMNILSIERES IRk IHAPL that is

second recordr’% é an outer circ ence
endg

data recording f W@EM“P@@&#@%EBE Fté%lrfe Il_lﬁlstféte@ i CGe 2BdRefgirisg to
finalization i sFEeRiDthesdcondmatdle areadas exterdday | tdlge bRofld Ohllse®hiRR @0 IcoPSing

(for exanple, O r firs segond mddle areas
&x@sedoﬁd dg&ige(tgfggi g arli({]t?la seconﬁi butfer arelz_ilc9

2 and 7 of the recor yers and L2
respecti v&t}. [ 45[FIGs34 ilhsEefet Ge girerstre Qbﬁt@ﬂfc@lrdlslq‘ﬁ@c@ﬂmtto amdhgecond

m ddl e areas 2 étﬂb’bd?m&ft of Hﬁ ﬁrés@ﬁﬁlnv@lﬂgn %@%ﬁﬁka’l 8@9[5‘131 (ﬁﬁl la@r&er;p‘ﬁc&ildls%nd
L2 is not Iarge eno sec as 2 and

U rs
can be extended A& %QE’P?&‘E"@%% t‘i‘y ati%%”[t&%% Seﬁ?‘é re‘Z‘E nlgllﬂé&’*fsrlaﬂt€§1L2
the first m ddl Howees in tl@fstmhterefofrtw optiealalishi ifigstiated én FIG. %@bsmcms of middle

ext ended when t figasOpd ﬂsﬁialeddnﬁif dERQNA s B %erAt }%r%déﬂfn@filébﬁ (o'n affe firgt

data having | ead-o0 S 1S recor
m ddl e areas 2 ?ﬁ‘lfﬁbf‘gd&?ﬁ EEGH%&’QISF‘E?H &Cordé%& layerré@drwrrg' b t he f | r st
1d secontt9 ecor ditmegdditiye méheh Hataiscto b2yecorded eri thertitad dfsk Gaving Bie firft@nd

uhi oh has. gl ?2%%%‘%2‘%“%% S TS o A LS B Bed

3 and the firstSTRief kan &reéatahrecorrlrvbl%fqﬁérltmfr%rsor)tla@ltdasquﬁvudﬁtg fp@aélnbmdlor
properties ) may feprodeding agaraas detrmags the8izk bf 5 tlateclI drdl hrﬁgécg @f gfeQ‘ﬁtstFancli kdond
FIG 2B, the e Ly ndicat e y diagona
lines. The fir é{e@%ﬂggll@e&% {ﬂquj %%&Q%Béplhcges ehxetne’n ed" % the first
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the optical disk has the structure illustrated in FIG 2ZB. Referring

to FTG 2C, tHESEEond niddle area 7 is extended to the second
unused arKal 10, c Beferminggo HGe3 4 abofint deaiingtigur bt erl@enthd dhfaeremendadirst

buffer area 9. Jif#§lardsl ﬁw@ﬁaéﬂei Hl%fuﬁ@&t:ﬁﬁrs{&%r (ﬁta{ Med v @thfe u@rﬂ RRLk %ﬂ‘&ra}ly
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tical disk igeErdap s jand |a§’r£8t u&@ﬁ?ﬁ*F‘%f‘fﬁ@ 13, Whigtors sepupryially
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[52] Similarly, the second recording layer 1.2 includes the data area and a second outer

':l

area. The data area includes a second user data area 17 where user data is actually
recorded, a second middle area 18, and a second unrecorded area 19 sequentially
disposed from the inner circumference of the optical disk to the outer circumference
thereof. The second outer area includes a second dedicated area 20, a second buffer
area 21, and a second unused area 22.

[53] FIG. 3B illustrates the first middle area 12 of the first recording layer 1.1 that is
extended when the optical disk shown in FIG. 3A is finalized. Referring to FIG. 3B,
the first middle area 12 of the first recording layer L1 is extended to a portion 12-1 of



areas are flexible; only dedicated areas are fixed at predefined
positions on the first recording layer §l and the second recording
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on the opti & 2086/830746avi ng the first and second recordi RGTIKRZESHOIAET1
and L2, if the capacity of user data to be recorded is snaller than
the total recordable capacity of the optical disk, the data recording
and/ or reprodube figst appeordetdmeadEt. er mi nes the size of a data area in
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sequentially qa'rr?o%ﬁﬁr?&‘lt ];o# t?lgg{:eg&t h{]\ﬁgﬁonc ;l'flg Wc«eif(ﬁﬁg & 8&5 tdngl lgf trlo(f)f?l éal disk

disk to the outer circu
i ncl udes a seccRUPHSAE EWe Eagorgingdayens, that §eﬁt§h@dtﬁﬂ¢¢'érfecoa¢léalaﬂf,s Idrﬁdd b2.

i gc 0 ]pd ﬁnu fsgad HSReveL in {h'éalsklitr&mr%amskrwa i BiGR 3 AL heddid éréﬁs 47t fiddatar ea
(0] t he Irst r or ext ended t opt. .
i sk shown | n ErETEid bR oty iBtautfin o P BRGmIERReE GHnO e Gdisk,
m ddl e area 12 wiereadsdedirated arpascee ﬂqugit preglefined |pojigonsyin grdmericgcemference of
portion 12-1 ofinQopildh K006/ 080746 PCT/ KR2005/ 003371 the first
unr ecor de rea 1 | | ust e second, m ddl e area
o o ety é@hi’t?]tﬂ?&a%ﬁéﬁs&fﬁ%of E B CRRG el e,
di sk has the stautertareacThd datssareainelidesma fﬁ‘s@se&atazﬁedék wherg usey da@liGctBly

the second m dc“ﬂ:&ré’é’daﬁ‘ﬁ}sglrgadl& Q%a §@%93g fir§ G Rfetbien hay 84, v@*hgcﬂ ae seqélentlally
extended to a %ortlotn 1 of .the secon unrec?rdg&?area

Referring to FIdsPosed frqm a'agwar siecupdcrencg Of theoptiep! disk & # outer cniCHm qﬁ%‘ce
f(i’ rst user dat ahée@faThe first outer area includes a fixed second middle area 34, a first unused area

35, a first buffer area 36, and a first dedicated area 37.
[58] A second recording layer L2 includes a data area and a second outer area. The data

area includes a second user data area 38 where user data is actually recorded, a third
middle area 39, and a second unrecorded area 40, which are sequentially disposed from
the inner circumference of the optical disk to the outer circumference thereof. The
second outer area includes a fixed fourth middle area 41, a second dedicated area 42, a
second buffer area 43, and a second unused area 44.

[59] FIG. 4B illustrates the first middle area 32 of the first recording layer L.1 that is
extended when the optical disk shown in FIG. 4A is finalized. Referring to FIG. 4B,
the first middle area 32 of the first recording layer 1.1 is extended to a portion 32-1 of
the first unrecorded area 33.

[60] FIG. 4C illustrates the third middle area 39 of the second recording layer 2 that is
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not |arge enough 'the data invades the first unrecorded ACEASRRE03443H71
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unr ecor ded ar e@oggony, goflexiplgplaged injanwster aireenfeience dfithaopticaldlisk. ar ea 39

of the sgeand recRemig th BUS!SA? atthi@tredofdidDlay P 1200048 Q¢0area and a first

PCT/ KR2005/ 003371 ext E.H_g%% when t h& opft i %%II 1%'( sk has the st ?au%:nt_ ljir 1erS

id 1 ustrated i n PG48, "R YU 2 [Epigsersata ﬁf??e”gﬁt‘i‘ﬁ’fffa“w&efﬁés aeruslly

{ L .

39 of the secometordedoz Bishpidde/aea §2 aifgstembeed ded 580a first buffer area 54, a first
dedicated area 55, and a first unrecorded area 56, which are sequentially disposed from
an inner circumference of the optical disk to an outer circumference thereof. The first
outer area includes a fixed second middle area 57, a second unused area 58, a second
buffer area 59, and a second dedicated area 60.

[65] A second recording layer L2 includes a data area and a second outer area. The data
area includes a second user data area 61 where user data is actually recorded, a third
middle area 62, a third dedicated area 63, a third buffer area 64, a third unused area 65,
and a second unrecorded area 66, which are sequentially disposed from the inner cir-
cumference of the optical disk to an outer circumference thereof. The second outer area
includes a fourth middle area 67, a fourth dedicated area 68, a fourth buffer area 69,
and a fourth unused area 70.



portion 39-1 of the second unrecorded area 40. [61] Referring to FIG
4A, if data is recorded up to a point "Bi1in the first user data area
31 of the first recording layer L 1, the first mddle area 32 is
formed ri ghtV@pW0epsithe point B . Referring to FIG 4B, BETER2605/003371
recorded in the first mddle area 32. If the first mddle area 32 is
not | arge enough, the data invades the first unrecorded area 33 and

i s recor d€®lt her e FiGeTReiliuptrriestthe fiysgmidgds, areg 3%:0f thafinst reerdingilasgr Li thah s
first mddle aredenddd wabsltht bptiaPaisk 6NFRZ 5A i9findined. fetdting %qQGdSBche first

| ayer LI is co s I ecor area 3
of the second F‘gé@ %aqﬁa x4ondpd g‘ttﬂah’[‘%?rﬂg@rﬁ%ﬁra 5an$§@9 ?)]feafll‘rgee“
second recordi ri@etﬂ,a)pwmgzhfr ﬁrsnmqu@arQESbmwghﬁrst effent atea S¥nknadiees wolnds, data

second unrecor a@ﬁg
[62] The disk C&%thcg? Eér%igoo @Enkb%&g%%(ﬂ%@r ent a§ t%%?i@gﬁ&g?&%&{e% EIAFIG'

inthat the fir %ﬁ?cﬁearﬁ?d‘a réteaf?eéé%t ¢ 3rs{ dadigatechires fd cpyqrins tharst
second recor di nglubayaeeassa_éndamdﬁisﬂbuffer atea St.rHidveset, theHirsh middleadi€a 52 may also

f! exi ble while r@:te%ﬁ&?ﬂ%% thérg %Etttxl% hgq#rg ulﬂﬁ%ggﬁegé? %@}hﬁ%&%@ed&%@d area

first and seconcf recordi ng ayers
are initially f3%ed at predefined positions and the first and third

m ddl g ar rﬁa$d32 anG. 3Q ikuserafes! tHehlgied m%fdl%i%@S%TthﬁeB@{dﬂede@%}@r dedanis
recordi ng ends t [ eas i

structure of anex'g'en{dIél&awﬁéa}1 e %ptécccor%ga fhe FrugpEs ‘%%?“ag"r%ﬁﬁe%@ qfeé?m%@
present invent |Iﬂﬁ} 56i the ﬂardl npidly apaeg. m@Anes@tead@i tpIti@shird dedigyted drea 65,

gptical disk iwhighB& aﬁ’reﬁ’d&ﬂieeﬁ WR chRtihERE 1S SRANREd & 49 thd\Bird buffer
recordi ng Iayers %{1 is, first and second recordi ng layers Li and

L2. However, irf structure of the optical disk il- lustrated in
FIG 5A I68Hdle aItetasbamndi@mEIéléd that dlzesfirar and fthixbuliddie qyeas defand 62 and the

(F;BtS: E:iaf)ngl SE" {%ﬁ?‘dﬂﬁlt}ﬁr@ééﬂgﬁ%{ig&é?% o & ofcché EM%?&E%@ rQJortf.rH lalyers ILl and
i ncl udes a dat d- ?a4r8§e’§ﬁ[? ti‘ t?%] ysthe S‘?fﬁf'i?"daf?’lé Yais |aﬁ‘§F}l?c?%%°“d
a first user daind faurtedegicateti @reas 66 end Ghadfahd fxrsem)ﬂtsaddn;i red‘oﬁﬁmg beers La and L2
f Irst m ddl e ar %@ f(‘}? at rJdEﬁﬁédﬁ@i“ﬁ?ﬂn%ee&lté%lrc néé Olbllﬂgé% V\ﬁal ar e

a first dedicated are unreco are
sequential |y difqyeeyer te fis andhirdimiddlecgreas SArad 60 and ¢ firsh énd)@rrrl@arhcated
di sk to an out eireasiStaudrb® vethe Erdt bed @0énd rEb@dihg d8krs Idudnd.2anebe flexibly

second. bt 1 or S AaeoRhfily T My o aul AN HEHEGe R Men D drye

secon I ca
recording | ayerSYF;tlelﬁ&W%TG e5thg amgpnt Oafrdéta tabiregordedtehide @9@@4 digkthe firphend
data area inclihig@midils aessD aen o alediraraad thd dobieaed ueed 5Taldes3i e
actual ly recor dege’ndg‘d én%l

are at ed
63, a third buffer area é’gﬁnedrﬁq’gaﬁ% r?umstg“gugge‘ggﬁgga aésna% r%c&%ﬂ&s il-
unrecorded ar edugBiedin FEG. e sequential ly di sposed fromthe inner

cir- cunfgppnce OBefoRSdAPisiskdediis ﬁletdﬁta%’ea@ qr i@resf:ter:@raaa ﬁrtﬁ@ B&dicated areas if

t hereof. The se o%éouter ar ea 4nc udes %ds d gﬂjﬁ% feg 5

fourth dedicaté teggireay apedispd 1 HiAFEs- A %Ft%@ m 2 ighe ‘ﬁals

unused ar ea 70.recorded up to the point 'C' in the first user data area 51, the first middle area 52 is
formed right after the point 'C'.

[70] Referring to FIG. 5B, data is recorded in the first middle area 52 to finalize the
optical disk. If the first middle area 52 is not large enough, the data invades up to the
first dedicated area 55 and is recorded there. Referring to FIG. 5C, after data recording
in the first middle area 52 of the first recording layer L1 is completed, data is recorded
in the third middle area 62 of the second recording layer L2. If the third middle area 62
is not large enough, the data invades up to the third unused area 65 and is recorded
there.

[71] Turning now to FIG. 6, a schematic block diagram of an example data recording



11 WD 2006/ 080746 PCT/ KR200i /003371 [66] FIG 5B illustrates the
first mddle area 52 of the first recording layer LI that is

ext ended whepn_the optlcal disk of FIG 5A is finalized. Referring to
FIG 513, tREP#1%480746y ddl e area 52 may be extended to t RETA{R2645/003371
dedi cated area 55, which has al ready been used, coveri ngdt hedfl rst
unused area 53 ang the first buffer area 54. |In other words at a
havi ng | ead- out 'H?%ﬁ@r?ﬁh&“gr@mﬁgs Piilizn e disk 406 ageorgdingith an pmbediment of the

dedi cat ed area f[Bsent imvEdticn is HiBstratdie Refetrate toTFUG] 6 thy Rt é@ortéﬁg%d/@ﬂ@@d
to the first de in nused.a

and the first b‘Ser:‘Q ? @%@3%%&%%““%%@%“ t%hmaﬂﬁfigmgf é&mggoﬁ
al so be ext end@HP‘?SéS afohrevitte he detairorseding h@@nmm@mm@mm@@&ll&ndn

the first dedi Cﬁh@é oﬁfnq:ﬁrt & alio@%]retﬁr@ to%@a'dhlvé'%rsfe% @ﬁlcﬁ bgn ﬁé‘i&nfegnal
m ddl e area 62 %eco&sdr ecor s, extended wh

the optical dis b Se C‘{fﬁ{“gnﬁaﬁ%ﬁgﬁeﬁg %Bewtﬂoéthgﬁomﬁé’fsé???l% (not
to FIG 5C t h‘élOWh) ﬂmatilﬂlm éleahMOBZam’m/atb@paxalelmﬂedcnas fdnexarfple,dCD-R,
dedi cated area @p.R/RWITSVDIOR vaHIS R D 64 @f é)l?ﬁ?ﬁﬂepgs %éggfi%ghm
imiesd X A A s et a0 B 2 o
first andl®hird dE wdtiredeadizgsnibf, &mtbhﬁﬁcl@desTaipa:khp,rrséor@s“uiite&ﬁcmsdlsk 100,
recordi ng | ayergpkt 1sa¢1'ﬂ%gtngj’i é@ﬁﬁnagllog Eﬂoggg meh@'rﬁ écgleiljd?ﬂgur Ita'ﬁa p%gsggtr}nYGnaon and

fourth m ddl e areas

areas 60 and 68 hhcoreddatyframdbedipl (0cfondats rryradugtéans The copwal wt 90
e fixed at preodedldedvins)/chdinguiingd Mhﬁlﬂlﬁ@fvnﬁﬁg’/&bﬂff@ﬁﬂﬂg@caﬁlfre&d?@data

| disk. St d
Che First and (o o8k Qb io Aeds Bnbflel Bl Sfied] oo flprend B the
second recor di ﬁgﬂmwéﬁcbn&umamto@tmyalﬁeiam bxpagioplarexhesrtbediskh t@bndidige

to an anount ofa diﬂio@teti Qrdaghdi acREd tdecdrd dath ekn Mr@%cuﬂ‘iﬁ%c@tkﬁféﬂﬁ
SySt emis awar q_—

di sk, the first m(filn%lﬂd l?ﬁlr?nggr?‘laﬁe&luémﬁp'gtégg%gls‘él{gﬁ‘eétz%cof“i’i‘él “F‘ftrggte’“&ﬁ% the
third dedi cat edniddlegseas5 and 63 are extended and formed right after

§| %oi gtA [[663319 inBt ?Awrs’ﬁm @laillg drSZhéé &rbgt}gl qmﬂ o Ndaddas syétem cHﬁ}&%} §P' alHdst

e
t est - recor ded |”r‘|te @E&i??cétdé%]tag% Pf"\cessf"'h sg’gé?@efﬁ 8 @H‘é‘?%y éﬁ“éhﬁl%‘éBF
as test areas. AGMP) 94 wsd patred 95.Forta rsdrding, tHehhestddt 32 ieseivesenworitd @dmuiand
to the point ' Gdma hb& dt sBdwi)SRd trilr?sgrﬁts‘?t’ﬁ ?Jc&gx%rgﬁd {d 8 %ys@%g?gén?rggéreﬁ

52 is forned rjght after rrrn
data is record % iSHS'H éo’ftf"ﬁgf 913?‘8‘6‘105 thg ]8§£ 8% andythe sepp P3 & eieeute Gigryreal
di sk. If the ficostnani dakivedfrom thehoss /ROD. Tiar %P eheughes dabiro®atréorded from

i nvades up to ttltﬂc?hos{ 113 @? a%ﬁgé&ﬁtfl(ﬁ& @artae%& 2s &Hﬂy t)f?_ls fofgr%rdc%gre%t&%rtg the data,

Referring to FIG recor

5@ of the firstnd é%fr%ﬂrwgﬂqﬂw@ﬁ (EEC ?gnceéwhm@enondaquét Then; thed? TP

generates an ECC block, which is an error correction block, and modulates the ECC
block using a predetermined method.

[74] The RF AMP 94 converts data output from the DSP 93 into an RF signal. The
writing/reading unit 80 that includes the pickup unit records the RF signal transmitted
from the RF AMP 94 on the disk 100. The servo 95 receives a servo-control command
and servo-controls the pickup of the writing/reading unit 80.

[75] In particular, the system controller 91 finalizes the disk 100 when data recording in
a data area of the disk 100 is completed. Here, a middle area indicates the completion
of data recording in the data area and data is recorded in the middle area formed such
that the pickup unit can move among two or more recording layers. If the middle area
of a predetermined size is not large enough, the system controller 91 extends the

middle area and controls the writing/reading unit 80 to record data in the extended



inthe third mddle area 62 of the second recording layer L2. If the
third mddle area 62 is not |arge enougl§ the data invades up to the
third unuse nd is recorded there. [71] Turnin nowto_ Fl G
6, a schemﬁ@g(@%g’am& agram of an exanpl e data recor di ng CTERg5003371
2006/ 080746 PCT/ KR2005/ 003371 and/ or reproduci ng apparatus utilizing
a disk 100 accol]Erl drpeg Lo an enbodi nent of the present invention is
illustrated. Referring to FIG 6, the data recording and/or re-
produci ng[&dpar at &er iicﬁ@ rqwdﬁislcfapmvthethostdll’r eegivesg read donBihndrfebna the doft! Dhe

it 90. F
lrngpr oaoi ngr apggs@?ﬁ(gﬁn@flertzllqy iéllit}ée;zﬁlil% Wﬁﬁ% gepgcrﬁlﬁ%cgl' @9? @Bgégl{‘eafimg UBlt 80

referred to as A& %s?"sl?e@fﬂ%}? HIY. preeiventhe ]r’iléﬁr begrh seflested iyt diska
host) or exter nHl0, élrbuspds amomicslesigiahTae REXANRIY coOVRRE GlcSo 1@a1%1§ﬁ@151{ace1ved

t hown I tica
5312 0 fo? exa%rpl eﬁ?ﬁ% &h%e@wg%%ﬁ/ﬁ ﬂ%ﬁ%%bgoﬁg?l Aﬁklag%dsﬁﬁllna ‘#‘ﬁ%md
manner as descr‘isﬂ&)‘hWngnP]etPéﬁ‘eeﬁ%%% Al s RRAMRY4 supples 3560@Gjgnal
FIGS. 4A-4C, ansbtdthédSusipAnSORE s{ghallto THeaeMbidsi ng/ readi ng unit 80, which

i ncl udes i cku r d the is an optical
i nf or mat i gnﬁ)st or pThe I?r%%?%?ﬁ”%@%%rt%fq &ta 8‘9?%‘5(1?1}?’3?@8?“1 lﬁ@%ﬁ?%‘ﬁ’“@ﬁw on the
reads the recor@@wdahteé detapand: dweputy e Gnédatied e £G@pradoatetan, THhervo
control unit 9O5 r@@"‘&d’s@ﬂ@seﬂ%ﬁmé@fal frblﬂ%é' E@MQ&&Ha &3 @nirbido d from
writing/readi n un| r9§COfi dat a ‘8 e disk 100 according to
a_predet erm ne bg Py ené%&@ﬂf rf¢ 5Py R Ear %'thﬁp’rc offfe pigin gireading unit 80,

I ting/ readi ngrherhiost 18092 warshiitaithe dagd dutpud &ben. the DSPABHG thelhast, Théd@dta t he
di sk 100 i ncl udbafding af@ei &ﬁlto@ﬁjmﬁé l ngl{%tas 513)&!?1?@'1&06 Jélg? BEY f gfe%aéa{}atus

an outer circunf ereg)ﬁe ther 'S ize e are
out to be i nsufFiMAYARSCPATHE ’61691? Wa?rd{]}g,apngetuggteeﬁ@gﬂerp@ndmr@miug appargLus
[ 731 As shown i(ne.Fpleyers, the control unit 90 includes a system

control | e[r 8?1 a \bﬂﬁé theg[‘gs@r{t l%ﬁtlér;'léa':)o %ﬁp wggh%n (511%(9 escn dw1 pSor

(DSP) 93, a radipo frequ a serv
For data recor dFigEncs Wé“*xﬁ‘é‘glarﬂ ‘N’F“Mi“l?’%%‘ih@@@f i WiH jbe endessipedoy thf)ﬁ?ﬁcﬂﬁ a

host (not showuydiamg skilldn st ah’SthIithﬁnWsl cdhénge MRAE ah@ddthis rﬁé&sﬁ@ﬁhde therem

controll er 91. 1 co trols

servo 95 to ex ng{agt (?%%@g]f%%&lw £n R ee(?r}v dP'f SF’SQ‘:“W{‘ 'O gpz g 37‘711‘5’152
The DSP 93 r ec&thes infaramasion stopage medisy a@a a$ plorray () dispst Adyapc@DQpticdtiBisks
addi tional datZASD3Y 288 hﬁﬁﬁbﬁc Idhﬁa%toie%'é d@ﬁfz&rm@ﬂcfer lﬁﬂf%d)@.s 155 @gtgpﬁle%ﬁﬂe

(anacertor couseLod el ROl catipicglie sl Lien {eslles o Then

t he DSP 93 enera €5 an B
bl ock, and rmleIGSe%‘\*@ﬁeFEtSCMb‘l%@kdHKE&@AaSQ)rblowﬂmombwmhmﬂdidareas and

[74] The RF AMBe@das@MUeY das bdakad M&Lfrexfbmmdw 91&9 at) Bﬁ( Data

?ég(r)]ralds ;I_Eg R\Ilzwclglit] é‘g‘gf) [ x?e?ig‘rqug%{)? {Lgdluglolayer or mlu ti- ayer mformat10n storage rggc{lum ina
parallel track path (PTP) manner, that is, a direction in which data is recorded on the
first recording layer L1 may be the same as a direction in which data is recorded on the
second recording layer L2. Similarly, the system controller can be implemented as a
chipset having firmware, or alternatively, a general or special purposed computer
programmed to implement methods as described with reference to FIGS. 2A-2C,
FIGS. 3A-3C, FIGS. 4A-4C, and FIGS. 5A-5C. Accordingly, it is intended, therefore,
that the present invention not be limited to the various example embodiments
disclosed, but that the present invention includes all embodiments falling within the
scope of the appended claims.



fromthe RF AMP 94 on the disk 100. The servo 95 receives a
servo-control command and servo-controls the pickup of the
witing/reading unit 80. [75] In particular, the systemcontroller 91
finalizes the disk 100 when data recording in a data area of the

di sk 100 is conpleted. Here, a middle ldrea indicates the conpletion
of data recording in the data area and data is recorded in the mddle
area forned such that the pickup ug&f,can nove anbng two or nore
recording layers. If the middl e ared-8MS3 predeterm ned size is not

| arge enough, the systemcontroller 91 extends the mddle area and
controls the witing/reading unit 80 to record data in the extended
13 VWO 20964 PRRJ4iBF Hokize Al P S phisidp: ddl e area. [76] For data
reproduction, the host I/F recelives a read cormmand fromthe host The
syst em coaphwlitepl Georidingilayers, ahdhdeyer ingtudieg museegatodige foraecording user

witing/r [ nit 8 i.rradjates,a_l aser. beamito. the disk.,100,
ece vos T8 F etk s bice 3EbELE] b0 B Eind PRI Mp GBS HRE o
optical stegows/repfbdticRFdaAdvbh/Gémabaingirhtatibh &toRRt hedlunSioghdle ahtmgitved
fromthe witin /readin% ugit 801g¥t0 an RF signal and out put

modul at ed™GAIREIBYELS FBHIUSFdiFRg ¢ Preffarered; g teitd™eehe DSP 93. Al so, the
RE AMP 94u84BR] the st 18ast BAYRidRIINE] is RRARIINE thelHubl &€ tRbudicnah, ahe
the servo 95. [77] The DSP 93 denodul ates the nodul ated dat a,
per f or ns te®stpred whew theduformatiaprstarpge mefiwn dufisalized.dat a, and out put s
data obtained after the ECC error correction. The servo 95 receives
the servo signal fromthe RF AMP 94 and a servo control command from
t he syst el Teritfoahhtém @Sdragndediam\ee clainéd ialctimhe wherelougatOiavidpdead-out
mwiting/readin%;unitﬁg%“ gtTh host th 92 transmts the data out put
fromthe PPFYSS Isgeqordediip e at 138! opgiiddle atear gi ng and/ or reproduci ng
apparatus as shown in FIG 6 may be a single apparatus or may be
separated into a recording apparatus (i.e., recorder) and a readin
appar at us3- {he isformgfiomssoryge lpvcg]lm\m clatmedia clpimdewhetemtbe et logst praesmi
particul a : i i . ry

enbodi nen%ljgy%sﬁ}ea%\@? %&??&\%%ﬁ%} @gqﬁé#gééraé{%?c}% E)%ﬁg% ﬁ%&stglso goq@érdgi nary
skill in the art that various changes in formand details nay be nade

t herein ho departing fromthe irit. an ope of the prese
| nvent i ori T ATRTSorag e aF SRR Bif1CR dr XGECHBF o oSt DR Hadle
blu-ray (88) céthmess a fickt a6 afeRtvhiGale dsdsed afteNeuser @dflabPWRBaRhi C

data storage devices nay be utilized, as long as the mddle areas
can be extshdwaisrcarfed Fdririepondaniddle erqatfixedly dispopastas p prrdetermingd Gs,

2A- 2C, Fﬂ)&ﬁionelﬁ‘hﬁ %ﬁte}: Jaig%mféi‘%ﬁ%%f R et Ron sﬁét;agfgﬁlegig addi tion, both

the m ddle areas a I cated areas can be G/or flexible in
desi gnated areas of an optical disk. Data C can al so be recorded on
the dual - g W Gletdl o rgc%ircfirllga rerE:prioQI];c?rgg z;[teil S orsftroong% ‘13nf(r)rr'%rgaitilcj)lqn s’go?ag% medium,
comprising:

extending at least one middle area to an unused area, a buffer area, and a test area of the
information storage medium comprising a plurality of recording layers, each layer
including a user data area for recording user data, the at least one middle area, the unused
area, the buffer area, and the test area when the information storage medium is finalized,
the at least one middle area being used by a recording/reproducing apparatus for

recording or reproducing data on or from the information storage medium to move

among at least two recording layers of the information storage medium.



parall el track path (PTP) manner, that is, a direction in which data
is recorded on the first recording |layer LI may be the sane as a
direction in which data is recorded on the second recording |ayer
L2. Simlarly, the systemcontroller can be inplenmented as a chipset
having firmwvare, or alternatively, a géneral or special purposed
conputer progranmed to inplenment nethods as described with reference
to FIGS. -2C, . FIGS.. 3A-3C,. Fl 4A-4C, .and FIGS. 5A-5C.

Accor di ngf%@hq ipethg ?%%@Hﬁgar}clem?e&tﬁa}l%ﬁompﬂapg farerdmedaaving Jestpn
not be |i pidpeict i thbextkadddAuRa®oabRli&IIeRRRdI ments di scl osed, but
that the present invention includes all enbodinments falling within
the scope of the appended clains. 14 dains 1. An information

st orage i | §k:0g i . i

ayer i nol ke BBEL Sk PRk S Ahidhof LopliRELAIAR MBAFL e oF RE ong
one m ddl mididleares ofttrer posi@dn khe vaerrdacaoared wygtorvapelowbec dagisapgadatt us t hat
records/ reproduces data on/fromthe information storage nediumto
nove anong the recording |ayers, an unused area, a buffer area, and
a test argarhewh&héd ik difithedlin L8RS, MARrbAPHAnAY AblyEplehERded nliduit he
unused area, the buffer area, and the test area when the information
storage niigt afien aspontin theser daa argaep forivleliihe jvemr detags regerdagifl addition to
clained i i m: ' I I - j i
recorded iR iy MOEREDa el PRt B oubl-3RELRIGET ok Bre o
medi um asinféraiatren storage Ing@idimnd., wherein the at | east one nmddle area
is variably disposed after the user data area where user data is
recorded. 4. The information storage nmediumas clained in claiml,
wher ei n t heARinfbi@asibn sldeagBintbdhen cafi@@igEnPri ses a first nmiddle area
vari abl e di sposed after the user data area where the wuser data is
recor ded ankrality absrerdmedencss wch somprisieg 3ur dya aeg tarecardgseiatae i ned
posi tion {esidhe RHIAE afeh kS HEbRTERESOfath B&db faQEJUi‘&ihg B bYefR8uddRg! UM
5. A nethod of recording or reproducing data on or Trom an

i nf or mat i appasitertageoverdiongthe reanping &iyay,; amsbet dgacti ang test alee &stpowrecontrol;
m ddl e area to an unused ar a buffe re nd test area of the
Mt or et e PoPSatE R Al e SRR § g R0GsfimeTet o

| ayers, emtdtedcr)data, whathddhbanaiodSeragdahaliah @fidalized. ecor di ng user
data, the at | east one mddle area, the unused area, the buffer
area, and the test area when the information storage nediumis
finalizedjo, 1hRenBimAiRAStorEn it a6 RIS iR Glaltd OURRLehEmi REOLE) 5O
reproduci ng apparatus for ~recording or reproducing data on or from
t he i nf or eashirenerding laxerais fhexiblyrnosiioned/ia angmuten gireumfewaet ofttho inferoatidi ng

layers of st&qge h%ﬁﬁWHllg PSR R 8s H?éjd H e o]iéer circumference of the information

storage medium.

11. The information storage medium as claimed in claim 9, wherein the middle area and
the test area of each recording layer are flexibly positioned, or fixed in an outer

circumference of the information storage medium.

12. The information storage medium as claimed in claim 9, wherein the at least one
middle area is variably disposed in an outer circumference of the information storage
medium after the user data area where user data is recorded and an unrecorded area

where the user data is not recorded remains unrecorded, and wherein the at least one



6. The nmethod as clainmed in claim5, further conprising recording
data having | ead-out properties in the extended at | east one m ddle
area. 7. The nmethod as clained in claim5, further conprising
variably placing the at |least one mddle area after a point in the
user data area up to which user data il recorded. 8. The nethod as
claimed in claim5, further conprising variably placing a first

m ddl e area,after a t.he user ta are ch .t he .user
data is r%’é‘%ﬂ%%raa S exae%gf({ltioc?ﬁ an%t 2 PTG B P WRUEEr edzf? ee@avgl?%ﬁ,gb mfgrmmjation
pr edet er nitbgde pR8ivii @Ainklizedn out er circunference of the information
storage nedium 9. An information storage medi um conprising: a
plurality of recording |ayers each conprising a user data area to
record uses 4RtiforRdtion! shAsde RARuH Al BhEnddlif Aatd 9r€aﬁé}éﬁl hELGERNGR data
used by a recording and/or reproducing apparatus nove anong t he
recordi ngﬂ(hﬂ@arsa canprisgs a fissh portionaatiabde disposed fftar tlpmwer datoaes here the
wherein the l east ar ea ndapl e to, t he. at | east
one test Aaf rega p 5 1eeqrds daridhaesec?@fpé) Fé%c%xe(qg‘t&fp ° tpﬁeede%eﬁtflg’rehﬁf’ ?lg mn
st orage nadéuten disuiiféredde o€ the iddrmdthm sltd}ﬁgyrﬁvdlmﬁnanﬁtvq{ea@ﬂ VAR thén as
clainmed in_claim9, wherein the mddle area of each recording |ayer

i s flexi bNrpaEeR sigregs medivghis dipplizedcthe dinstmuddn asa by extended tor e Adleashn

st or age %l&%f&{ehh&c&laéa 588 Whfe8Re hsir ddixX Rhot Rcbiagq.Out €r
circunference of the information storage nmedium 11. The information
storage nediumas clainmed in claim9, wherein the mddle area and

the test area of each recording |ayer are flexibly positioned, or
fixed in an outer circunference of the infornmation storage nmedi um
12. The information storage nediumas clained in claim9, wherein the
at least one mddle area is variably disposed in an outer
circunference of the information storage nediumafter the user data
area where user data is recorded and an unrecorded area where the
user data is not recorded remains unrecorded, and wherein the at

| east one 16 mddle area is extended to at |east a portion of the
unrecorded area when the information storage nediumis finalized.

13. The information storage nmediumas clained in claim9, wherein the
at | east one mnmddle area conprises a first portion variable disposed
after the user data area where the wuser data is recorded and a
second portion fixedly disposed at a predeterm ned position in an
outer circunference of the information storage nedium and wherein,
when the information storage nediumis finalized, the first mddle
area is extended to the at least portion of the unrecorded area
where the user data is not recorded.



