Descri ption | NFORMATI ON STORAGE MEDI UM AND RECORDI NG REPRODUCI NG
APPARATUS AND RECORDI NG RE- PRODUCI NG METHOD Technical Field [1] The
present invention relates to an information storage nediumand a
recordi ng/ reproduci ng apparatus and nethod that can flexibly operate
a mddle area of the information storagb medi um when the information
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[3] FIG. 1A illustrates the structure of an example rewritable optical disk. FIG, 1B il-
lustrates the structure of an example optical disk for data reproduction. As shown in
FIG. 1A, the rewritable optical disk 100A 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 1004,
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



120 and in which user data is recorded. As shown in FIG | A and FIG
1B, the lead-in area 110 and in the | ead-out area 120 of both the
rewitable optical disk 100A and the optical disk for data

repr.oducti on 100B are al nost identical._ However, the |lead-in area 110
of the rewitable optical disk 100A, as“shown in FIG 1A, includes an
opti mum power test zone for optinmm power control (OPC). such an

opti mum power test zone is not required in the case of the optical

di sk for data reproduction 100B, as shown in 2 FIG 1B. [4] The
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determined. In this case, the optical disk requires an OPC zone at a predetermined
location and an OPC zone that can selectively 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




[9] In ternms of linme, to effectively record data in the outer
circunferential area of an optical disk having two recording |ayers
Li and L2, the position of a mddle area in the 3 optical disk may
be different fromthe same position in gn optical disk having a
single recording layer. In thCs case, di'verse |ayouts of the optical
di sk having the two recording layers Li and L2 are required to
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recordi ng, wheA™gR& ‘i’erﬁ%i‘%?’itwe% VB infaraption stasageimprditny is dinalized. Also
needed is a recording and/or reproducing apparatus provided with the ability to extend
the middle area of an information storage medium cornprising two or more recording
layers and to record data of a predetermined pattern in the extended middle area.

Technical Solution
[12] Various aspects and example embodiments of the present invention advantageously

provide an information storage medium and a recording/reproducing apparatus and
method that can flexibly operate a middle area of the information storage medium for
efficient data recording, when the information storage medium is finalized.

Advantageous Effects
[13] The present invention advantageously provides recording methods and techniques
for a multi-layer information storage medium, that is, a disk, when such a disk baving
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;
[17] 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;



Advant ageous Effects [13] The present invention advantageously

provi des recordi ng nethods and techniques for a nulti-I|ayer

I nformati on storage nedium that is, a disk, when such a di sk having
an OPC area for obtaining optinmm recorgi ng conditions (such as
recording power) in an outer circunference thereof is finalized, and
in the event if a mddle area of the disk is not |arge enough, the
m ddl e area can flexibly be extended to ensure better data recording
and reproduction. Description of Drawings [14] FIG I|A illustrates

t he struckl8ie of HEHE.aKailiptraes asscomdaiibidle aypt bfadecatidskgordiddblydrkiat is18

eproduct gt | ey eh g Byt AT e Srles sih FIG 28 ot cal

r epr oduc ; . St .

di Ek accol:lgrng t%&ﬁﬁggﬂmﬁﬁ?t ?Stﬂﬁcmf%‘éfaﬁto%‘@i]@g#?ﬁ?%‘ﬁt“%%?‘oﬁ\ef FIG 2B
illustrates a fembedimentddithe ewsest imfentiorf i r st recording layer that is
ext ended, Hszhen aneFIeD S B SiftstrAlbsSIGrShRMMe afka B gﬁrs?l%cdr&ing ka?@lj thécgide%tenﬁei 18]

FIG 2C iTTustighes, 8 aerpidnll A Bc kR Audas o0 fecording Tayer
[21] FIG. 3C illustrates a second middle area of a second recording layer that is
extended, when an optical disk has the structure shown in FIG. 3B;
[22] FIG. 4A illustrates the structure of an optical disk according to yet another
embodiment of the present invention;
[23] FIG. 4B illustrates a first middle area of a first recording layer that is extended,
when an optical disk shown in FIG. 4A is finalized;
[24] FIG. 4C illustrates a third middle area of a second recording layer that is extended
when an optical disk has the structure shown in FIG. 4B;
[25] FIG. 5A illustrates the structure of an optical disk according to another
embodiment of the present invention;
[26] FIG. 5B illustrates a first middle area of a first recording layer that is extended,
when an optical disk shown in FIG. 5A is finalized;
[27] FIG. 5C illustrates a third middle area of a second recording layer that is extended,
when an optical disk has the structure shown in FIG. 5B; and
[28] FIG. 6 is a schematic 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 Ieast 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



ext ended when an optical disk has the structure shown in FIG 211;
[19] FIG 3Aillustrates the structure of an optical disk according
to anot her enbodi nent of the present invention; [20] HG 3B
illustrates a first mddle area of a figst recording layer that is
ext ended, when an optical disk shown in"FIG 3Ais finalized; [21]
FIG 3Cillustrates a second mddle area of a second recording |ayer
that is extended, when an optical disk has the structure shown in
FIG 311; [22] FIG 4A illustrates the structure of an optical disk
according to yef thenordeerdedsrbroahenshe inffrmatien sporageemidivnmis éinglized; [ 23]
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in FIG 4B; storage medium, wherein, when the information storage medium is finalized, the first
middle area may be extended to the at least portion of the unrecorded area where the
user data is not recorded.

[34] The at least one middle area may variably be disposed after the user data area where
the user data is recorded, a dedicated area for a special purpose may be disposed after
the at least one middle area, and the middle area may be extended to the at least portion
of the dedicated area when the information storage medium is finalized.

[35] According to another aspect of the present invention, a recording/reproducing
apparatus is provided for recording or reproducing data on or from an information
storage medium. Such a recording/reproducing apparatus includes: a writing/reading
unit which records the data on the information storage medium or reads the data from
the information storage medium; and a control unit which controls the writing/reading
unit to record the data on the information storage medium or read the data from the in-
formation storage medium and, when the information storage medium is finalized,
extends at least one middle area that is formed in the information storage medium and
used by the writing/reading unit to move among at least two recording layers of the in-
formation storage medium.

[36] According to another aspect of the present invention, there is provided a method of
recording or reproducing data on or from an information storage medium. The method
includes extending at least one middle area that is formed in the information storage
medium and used by a recording/reproducing apparatus recording or reproducing data
on or from the information storage medium to move among 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 L1 and L2.
In the disk structure illustrated in FIG. 2A, middle areas and dedicated areas are fizxed
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 1.2 from an outer circumference to an inner circumference of the



[25] FIG 5A illustrates the structure of an optical disk according
to anot her enbodi nent of the present invention; [26] FIG 5B
Illustrates a first mddle area of a first recording |layer that is
ext ended, when an optical disk shown in.FIG 5A is finalized; [27]
HG 5Cillustrates a third mddle area of a second recording | ayer
that is extended, when an optical disk has the structure shown in
FIG 5B; and [28] FIG 6 is a schematic block diagramof an exanple
recordi ng/ reproduci ng apparatus utilizing an optical disk according
to an enbodi mersecopd rechrdingrlaxeehe. | nvention. Best Mode [29] According
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[39] The first data area 1 of the first recording layer L1 and the second data area 6 of the
second recording layer 1.2 represent areas where user data is recorded. In the first
middle area 2 and the second middle area 7, a predetermined pattem of data indicating
the end of the first and second data areas 1 and 6 is recorded respectively. A data
recording and/or reproducing apparatus reads and decodes the predetermined pattern of
data and recognizes that the areas in which the predetermined pattern of data is
recorded are the first and second middle areas 2 and 7, and not the first and second data
areas 1 and 6. Generally, the predetermined pattern of data has lead-out properties.

[40] The first and second dedicated areas 5 and 8 are used by the data recording and/or
reproducing apparatus for special purposes. For example, the first and second
dedicated areas 5 and 8 may be used as test areas for optimumn power control (OPC).
However, the first and second dedicated area 5 and 8 may also be used for purposes
other than as the test areas. For example, information regarding data recording
performed before a drive system records user data may be recorded in the first and
second dedicated areas 5 and 8. In addition, inforrpation regarding what data is
recorded by which data recording and/or reproducing apparatus may also be recorded
in the first and second dedicated areas 5 and 8 of the first and second recording layers
L1 and L2 respectively.

[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



[31] The dedicated area nay include a test area for testing data
recordi ng/ reproduci ng characteristics of the information storage
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| east two recor

di 3
According to aﬁ% Fco XE%ﬁ%m %’fm?%gfr‘ﬁn’lﬂgérgﬁ‘ie 09&?3%5?“ r rgrii I UE}[ &Ja’l OLter
provi ded a net nwn&eren@dbqr@nfn@ft@ datp egsprdingdn g fitstidata@read of fhe Ginst saqording

i nformation st iyadel Weekhpleled, 1R ifREdad frdie kRS casieRhObrde bagt
e a2 it e LRI bl Ll BB WS SLANG ARG WD and

used by a recordrn I&% G orecord n
data on or froffcP eFWfl’@EPé{Pﬁ S§?16Pla‘g‘é Mmaﬁ@lm@@ Tats, dhféast
two recording hayed Badbutphupeitiod @Gormerirhsle, 0DhPis 2@6rde® B tHOFiRE séddsd middle

i nformation st %ngfaﬂﬁ%flfﬁg ﬁr§t aﬁﬂi Q&:l}ﬁdzx%gordmg layers L1 and L2 respectively.

[45] If a predetermined space for the first and second middle areas 2 and 7 of the first
and second recording layers L1 and L2 is not large enough, the first and second middle
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 5, which has
already been used, thereby covering the first unused area 3 and the first buffer area 4.

In other words, data baving 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



Mode for Invention [37] FIG 2A illustrates the structure of an
optical disk according to an enbodi nent of the present invention. The
optical disk illustrated in FIG 2A is a dual-layer optical disk
conprising two recording |ayers, that ig, first and second recording
| ayers Li and L2. In the disk structure illustrated in FIG 2A,

m ddl e areas and dedi cated areas are fixed at predefined positions in
an outer circunference of the optical disk. Data can be record on the
dual -l ayer optical disk in an opposite track path (ON rmanner. For
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| ayer LI d on cand r.ecordi.n ayer

ci rcunf er@gge toFRr% Crsfﬁlggrgﬂ S FE PG é‘flélﬂ%‘g %‘F gﬁgﬁ?ﬂ&?%{aﬁ?&zﬁl&t“

| ayer L2. [38] eRendedmiben thewptivaldiskias thmutmresﬂmﬁem;mﬁ'lﬁgwdie&mtg to

i ncl udesI adfl r s«tcf}dm &e@é@ﬁdh&d}ém@ahsreifena&tt@fhe@é&ﬁd urhi3&d af?féd' ) c@l\s'ﬁrf‘g'

area incl udes irst |rs unused area afirs
%hes cond Tdnghgegecfa Larea Cgidilae ngo I’f ?h

buffer area 4, are sequentially
di sposed #8bm an lflﬁn%ff* illistatenthe staiebiee foantomcab@sk webrdidigékanodienn out er
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m ddl e areas 2l and i ‘?ﬂ?mt first a secon ata ar.eas .
General Iy, the®rSldan if‘f”é‘? opge t ‘E*’Qa‘}‘ﬁé’ Peehdatyiprbegecgpied 5i es.
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Coat b eas " or HEte R ORI el S0 e e 3

second dedi cat &greateea 5 and 8 nmay al so he used for purposes other

than as thg test Refep@sy toFIG. a&g@mﬁﬁredo?dlﬂglayérmmndlm@ﬂleuatgaﬂ@mamst
recordi ng perf&g

bef o temrecor
recorded in the tgeage ﬁfm& am u%’e st deF & igwg?fﬁu?rd?atﬁlsaxm Iy
addi tion, infofererdeba ﬁi“é ga‘ka@ ﬁrga \Wha{td aﬁtsaunr@:ordéé eved 3 vihjchane sshpuentially
recor di ng and/ gisposepfirad 4s inder ARPALMNS omyo;aicsmmo b 6QErdaturhferehdie

first and sec O{ﬁgregff Fhe gf ngtgrraﬁaﬁnémﬁp fi?st ?IEPE%CP%S i[ 4 ghrs?mif = %j and a

recordi ng | ayers respective
i ndi cat es, theﬁ!sf‘?%ltca@ﬂéfeéééond unused areas 3 and 10 repr esent ar eas
that are [f2jt use@imilarly| the sddendretirding tdyar e includes tieChtafreadll b 6etondlbutds S

including a pl é}Eé"lT‘h\AgelthEr é%lésbi s%cén%%gérgfa@grelaeﬁ%vrhgreqﬁé}%ag Oftnfiny

recording layer in S reco ar out e
ci rcunf er ent | arecefredha sgppnd middipareacls, and %ﬂ%@ﬂﬁﬁv@c‘ﬁéﬂﬁa Weseaieatialy
char act eri st i cdisgdsahfrom ferimekr cicennffarmaiof the opﬂicaaﬁslt faekester cithigtfetee,

an area in the%a% GO, 5&8&%@%@@{@% &ac&&{ agmgga A Ppdele

first dedicated area Int |rst record ayer des gnat ed
as the second %Fﬁ%l%]eénda?\?ﬁo srdrerea?dt no data is recorded in the
second urigied arB. 1B illStrared the Fiyst middlecdrenl 2i of tHelTRstirédosding 18w L4 ichagis

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




7 be recorded in the second recording |layer L2, a | aser beam passes
t hrough the first recording layer Li and is incident on the second
recording layer L2. The | aser beam passes through the first unused
area 3 and data is test-recorded in thegsecond dedicated area S.

Then, a recording condition for the second recording layer L2 is
identified in consideration of attribute paraneters of the second
recording layer L2 in addition to the test-recording result. [43] The
first and second buffer areas 4 and 9 are forned in consideration of
the eccentri ci tte &t ymeeoried preall3.di sk and a size of an irradiated

beam |In pdper WHIGSIC iMgiated thexstinddaadle hsa | DEUBESEOHY rdcordifi@lal@? thad is
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recording in the, s ecording |a
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exten
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FIG 2B, the exten flrst m IS I n
lines. The fi r%tf’a S@ sgpqnd user ﬁtalﬁf e‘ieélseéﬁf“éh%f’éﬂlaltﬁwﬁ‘l’rée‘?ﬁfhéfﬂ

dedi cat ed ar eamkldle dver 39 yndooseconidrugrettrded aress40, which et seq‘tmﬂhaﬂyatsﬂostadlﬁom
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[60] FIG. 4C illustrates the third middle area 39 of the second recording layer 2 that is




[51] Referring to FIG 3A, the first recording layer Li includes the
data area and a first outer area. The data area includes a first user
data area 11 where user data is actually recorded, a first mddle
area 12, and a first unrecorded area 13, which are sequentially

di sposed froman inner circunference of the optical disk to an outer
circunference thereof. The first outer area includes a first unused
area 14, a first buffer area 15, and a first dedicated area 16. [52]
Simlarly, the second recordin L2 includes the data area and a
second outer arcdgnd eﬂw@eaaheappaeagél* K@I%%@Cﬁf%}ﬂ@@'ﬁ@d isEG. 4B Referriegtol 7
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L2 is not arge enou ta invade
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the structure nfisan dnpmambpwhas&slemndih gvd Rcardiap Reers aplieglinenig of

the present 'nyegsﬁdfe&rﬁggy L5808 e, Bl BORY wNRLa ARk i

di sk conprising two, reco ayers

recording |aye ¢d g AEG13A, %%’éﬁ‘s anﬂﬁe‘i‘??@dd’if@k agifixed atypreslefined
illustrated i nchitians &Aﬂenblgi@laeerhmeamﬁr drchinf@¢hcabf the ekl digkd

posi ti ong6410" fl %repﬂla/ qkrgtpe a,g; L$ gfcﬁ,usgaeaag&g@a agg 2 '8

optical disk, ereas e |cate areas

positions in tPHCTGIR% MPesataairR Brledree W“?%Qa%ﬁﬁeﬁébl“’ #fp ger dpty isactually
Referring to FeGrdeda fisst friddie arees?) ndicst gnised/area §3, aifinst buffke area 5d.at fixstar ea

and a first Ouﬁe%fcaéﬂ%aSK%dQ%ﬁuﬂe&ﬁdﬁﬂﬁéa%e@m@hgt'eé e argdﬂ%é’d% a

31 where user data i s actual recor first. m

a first unrecof B e ‘Sf?nc P&Fag dé%i‘fh%‘rﬂ“?eélc’l’%}‘“&?@%
i nner ci r cunf eouercecadhclidesa ﬁped seadndoniddle twa 87, agedoad unised ared ﬁ alsaend

t hereof : The figgter Qldh 86, a8 g@ecbﬁyp&éagﬁt%dgreg kyed second middle area 34,,

gr ];Iar gt7 %‘:HS ed a/& secong i'ecgrd;fnlg layer BE uEies a a?a a%ga angggec%ncfl g&tgrtarecgte'lq};ecd%%aed
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
inchides a fourth middle area 67, a fourth dedicated area 68, a fourth buffer area 69,
and a fourth unused area 70.




[ 58] A second recording |ayer 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 mddle area 39, and a second
unrecorded area 40, which are sequentlaJIy di sposed fromthe inner
circunference of the optical disk to the outer circunference thereof.
The second outer area includes a fixed fourth mddle area 41, a
second dedi cated area 42, a second buffer area 43, and a second
unused area_44. [59] FIG 4B illustrates the first mddle area 32 of
the first[8kcor di Ri§- PRylystrptes thi frst middisarea e thetfist redordingayer 3 that sk
shown3|2n ]lc:| tGh SAtended whea khezoptical Rak of H@gAtlﬂﬁﬂlﬁddﬂ?eninE%ﬂd tSB 13 Sl e
area o] e ende i on

of the first ur#g@%tra:&égﬁﬂ{ag'bgggé ﬁgat{iﬁ’r@fde m?ﬁﬁ%# a‘f‘fbé glreta?lx??
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to a point 'B' beexteidedis sodewhie® bet@tmtha fiddumibeddred $BantitheFirstidogiof el 4
layer LI, the fskrst mddle area 32 is formed right after the point

113’ Referrlng to FIG 4B, data is_recorded in the first mddl e area
32. 1f tHEkirst G- Wosirates theshirdmiddle arp620f theseqgnd recereing dayar 2 tetdsles
the first unreestenied wheethedpticahdisk Basrtecametact illisaned ilRAGESB. Regerdig 61 G

f d
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areas 12 and 182@te ﬂdxéﬂer migAllyathe secendband fowthonidille grean§band 6 iandithe sdcind

illustrated i nafdﬁurtl@&ecﬁda&dfai'e@%&bhﬂ eemfkh% firﬁ%n&&%&{ﬂe&ﬁﬂn% ﬁy@rs m and 12
m ddl e areas 34e d t ‘{Eﬁ Zaeo g{l ?econd recorgl ng

and L2 illustr&t 'd{ ?Fi RRERER gﬁlgnwﬁ ©joRfer Grqumfepcs 0

posi tions and Heweyadrythe figghandithird middleduras S2awktd 23¢ ﬂ&rﬁ!stfa@d @xrré dédnatelder

arranged at a pesd550und\EBer e disst and @deédbﬁhﬁg’ﬂdﬁeré n1 ﬁﬂ?!ﬁ.ﬁﬁéy%e%’fe@ﬁ
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fixed at pr ede*‘ﬂsﬁ‘gﬁfi‘ﬂﬂgtq%ns or flexibly placed in an out er

ci rcunf eréice of Befwe dqua isaedorddid dikthe data areas, it is test-recorded in the dedicated areas if
the dedicated areas are used as test areas, As illustrated in FIG. 5A, if the data is
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 L.2. If the third middle area 62
is not large enough, the data invades up to the third unused area 65 and is recorded

there.
(711 Turning now to FIG. 6, a schematic block diagram of an example data recording



[64] Referring to FIG 5A, a first recording layer Li includes a data
area and a first outer area. The data area includes a first user data
area 51 where user data is actually recorded, a first mddle area 52,
a first unused area 53, a first buffer grea 54, a first dedicated
area 55, and a first unrecorded area 56, which are sequentially

di sposed froman inner circunference of the optical disk to an outer
circunference thereof. The first outer area includes a fixed second
m ddl e area 57, a second unused area 58, a second buffer area 59, and
a second dedi czandier gpedugng agpamtus ntikzrgmdisle KWacehirdigs focap@mbb@mientaif thee's

a datg ?r ea aanr@seﬁtﬁﬁ@ﬁdo:ﬁU'ﬁl%tr&é@Refeﬂfﬂ@ 16l BIGR 63¢he Bath Péébx\dﬂ@%n@oﬁﬁ‘econd
user ala area
m ddl e area 62, p%dut\éﬁg gpay ?&eaaé"rﬂé‘ig’té‘?%“%x?lﬁg‘f dg‘d“PP%& gé[q:gﬁ a
third unused arP¥EPoss of bwaltsa ﬂ@edgwecoamw@me@rcalu@ag aiparaisi20, adireis in
Zquentu al |y divsphsetn ﬁﬁﬂﬁﬁﬂ@ﬁe&%ﬁe@b%@ﬁﬂﬁﬁ@ﬁ@ﬁ vibichlcBf bORtchfat|

|1 S to an out [ e secon te
i ncl udes a fou%ﬂﬁé&‘gwﬂig&f&ég%a ouse%-hn SRS %ngtrcé)gnegg to g host (not
fourth buffer abewnel additgo.dhedigk 108 cambrsasy oaﬁr@bdlvbsuch as\ fgr@s3mpie, ED-BB
i |lustrates theH-R/EW, DVICNRRVAHD-IBD bip 1éxﬁlﬁnefdlmﬁ1texmﬁ@ra@|ué&gnﬂea%ﬂh Li
that is extend t Kk i
Ref erri ng to F?%I\@glloﬁtﬁs 95&2 %Gg(;%? 3(9 Eé%éé ag{eégeg ed to
the firstl’dkdi catT%‘awélﬁ‘E%(wBémng%M%%&dywb@ewcerde@ta @Iothedisln@fi
the first unusedhicriean &iicaridfoinrioh stofige hiedit@racevidiag fodhe prosedi iedntion, and

wor ds, data haeaagtﬂe@@cqre&hatgﬁgﬁ%%mékmg A%ﬁatléﬁs%ﬁ&si 88 céngr?l &icdohe

first dedicated ar
extended to t hé°?¢q?%tpe HEtpe/eading wpiE80 sguhat %\Femnﬁ@eatd% umt B@ 9aqfﬁwb®pta

area 53 and t hentherdisk 100 tferding oa predetetitinel/fie systdne afid proteshialgifead Wtﬁa
52 may al so begihehdas hﬁltwm?ﬂ@ah alrt;'&]%

and the first d?ﬁél %%ie % 67%%%%%% F{Jg’?&atglg[sm?ﬁa)?ﬂ
niddl e area 6228F“F *ﬁdsvsg%”a? data, fispumference therrgbis when
the optical di fikalired, if hmiddterayenttame outltd b:simsuiﬁeehu the &dnGol Wl 90Refeadstheng
to FIG 5C, theidd s m ddl e area 62 may be extended to the third

dedi cat e ea 65 i ch rea coverin

unused ad[ggr 63 art’ s\tﬁh 46 3%1‘? 2 &de'\”ggaéllf df%%iysﬁefm@ 01{‘}58]sé‘é‘ﬁﬁf rom

FI G 5A that t Hgerface ng)am digital sigpal gueesser(BSR) B2a mdid fBguency athkifidh (RB t

fand t hi rL fl degl AMPBD4dndASevd 98 br ﬁéiaf&muﬁxg the ﬁ&tlfﬁegre‘ési%y%ﬁt@%&lﬁﬂaﬂag
ayers an and

m ddl e areas Sb%maardh %é.g(ks‘eggp&,ﬁ an&pr ]%S g}é d rft a”ggd fhée%YSé%n ((-ﬁnErgger@b

and 68 of the fhe etstewn%@lféﬂhcwe@brthﬁ DEp $?a§nérthe servoado execute thefwrite d

at predefined pasiiidyssived fiohSth@LdseLF O2.I'The MSProgReRives ddtdd beRdchfidd from

di sk. However, and 62 an h
first and thir gltegl’edl cat e%fﬁggd&lmnrggda' gg%% P%’f[l%akﬁts %% ot Cogﬁ?fmélg%%lﬁgata’
recordi ng | ayefd qror-gprgection-gede (BeCy-eneadas|tke @Q@@h@é@t dben i Bo an
anount of dat agénerdes an ECQridedt, whioh Btah efronmEgdion BVRRR, aad eHolvReSHE EEM i S

aware of the a orded on the optical disk, the
first ang hi rtcgiﬁg] dsgﬁaﬁéﬁegeg%gg& gﬁgZ or the first and third

dedi cat ed’dr eas HHe F@Vﬁ%@%@’@%ﬁﬂmﬁ‘éﬁﬂ%%wlﬂﬁ@w dbpoi nt
'C up to whi chriting/eeadisg tmit $bthatdndudde the pikip nisretd@dstbe RR sighdbtraibitted

[69] Before daﬁ.gmitgeme 1 : S rded
in the dedicated areas &126 %an(gﬁg&agég?%é?dg&%%%% éotn é‘sf%
As illustrated®® eﬁpé‘m%%s 1@%"%‘8” g wddOup to the poi nt

'C in t W& irst Inpeticudiay the syseea @iatroﬂelnél f‘maﬂﬁés the digk E00awleR daid récrding in

formed right aftgs aﬂa@@ftﬂ@ﬂl@ 1005s co&u% E%I'eeﬁFﬂl&ﬁ’e J!IE ﬁhl%te %w %n' S
recorded in the, first ‘glgg g&w Inalil ze e
the first m ddP'eef B EBE odng data greg dé‘PrdUﬁFPr etdﬁﬁﬂdélﬁlﬂ P W&B&w‘hiﬂm‘@ o
the first dedithattbelpiekupamisammdvé snongtes deedork heorlingRefesy, I thgmiddleatee.
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




[71] Turning nowto FIG 6, a schenmatic bl ock diagram of an exanple
data recording 12 and/or reproducing apparatus utilizing a disk 100
according to an enbodi nent of the present invention is illustrated.
Referring to FIG 6, the data recordi ngzand/ or reproducing apparatus
includes a witing/reading unit 80 and a control unit 90. For

pur poses of brevity, the data recordi ng and/ or reproduci ng apparatus
200, albeit in whole or in part, can also be referred to as a drive
system whi ch can be internal (housed within a host) or external
(housed in a sapéddlearabox that connects to a host (not shown). In

?gdiRti C&I}, [%}sj%\% di srlgr %&Qr ua%)\:;amy h@sfameé’dteivgé éi’éa(fé&lﬁnh @ frohihe B4R TL €,

, . .ml.e ed in. manper, a .

and FI GS. 5A- 5@~ |ampser p ithg/ 1Teceingh theger bepn gdflectad by the dlis

pi ckup, r eg or dg06jahdo@puts meopﬂﬁalsigammm AP 54 G’bﬁv@@ttﬂde%hcdl Bi%ﬂ:ﬂ RREivaN
st orage nediu . .1 he .present ventign. . an .
recorded dat a%@%ﬁ{ ﬂ'ie’g‘g?‘ts"gd%‘bm?%‘fm%’éf‘ 51:?31 rglto g(‘:)Ptlpg r{flo‘{llﬁage%(s:%gﬁosﬁmd
unit 90 cont r obgng the REsignaktg fhed2¥H 9y Alpei the B AMP P suppli¢sa servo signal

wri ting/readi ngbtained usit) theRFsRa46Ithdadrdo 951 t he di sk 100 according to
a predet 1 ned f+4 a t he .

e Tt gl ALl ng i BSBYS bt il 5RRA S Bl oqhRR, BYC B comecrion o e
di sk 100 i ncl ug?wu&@ébr%wdéww%twmmﬂ@ﬁﬁmﬁ (o emercomertignt Eeiservain
?gt g(ra ::ln; ﬁ?;n: gpﬁmﬁvéshbas&ﬂfo giﬁmmmemwg AMI 94%@1’1 Ekiircec_oafra&ohwaﬁ@fr&ut
[ 731 As shown i %h%ré%s(tfrﬁ E&uﬁﬁg%on? ?‘%}I&-ﬁ% t Eg%eeé}nc Ptgdg‘g nggé/getagiégﬁmt 80.

control | er 91, ThebRsEVF P fransmits the dataotpgbirom theiDSP 9 to dhedash Therdstdes s or
(DSP) 93, a r atkcodmpgegdeneprodming dppantu RFshddiin G, 6 aiag baa siagle apfRiatus

For data recorgj 188 bd sjaﬁargtgé;fntd 4 )%ﬁtg'amﬁ Iﬁﬁ%}a\él% i.é,nrgécjr&e?) aﬁlﬁ m§%¥)&g§r&

host (not showP) apd ransmts the w to the syst
control l er 91. "Ph&%§f&t em controller 91 controls the DSP 93 and the
servo 95[78] execWhde theerasenttimvepitomiam teengaxticvledly shoematddestritet] withF 92.

The DSP 93 r ecgifgtaire ddRmbRrySntoaGntiarbrtdrafviNg dA8StodbyXResed@dS
addi tional data SUChk@]gia arit tb| ts fgr errar cor rdet%ljll onto t#e dat a,
and error-cor r%rgﬂaﬂ'rf- - e("@(%ﬁ VBB GRwera tumAe dpAs ma e madpiferin
the DSP 93 genwiteaus departingdOnbihe spitit ankliseripe o6 the presant wvertionrKex exapiple,
bl ock, and nmodgthétifferhdi®n botagh 2@k, 4sh Ablaray (BHG BREs A ARE cIEGRRA. Difké4]
The RF AVP 94 gAgSBS ris d%ta @lﬁlt thgtgrggévtichee DS 9%? Elto an ?nl&gﬁal )
The writing/readi ng’ Unit 8001 9914 gt davd t &Y B BB @IS AR08 PEETIS he
RF signal tran@sistcesbe exended ndhrmaneraslescsived wish tfesence GOFIGBh2A-26r vo
9ﬁ recei yes/a EEFS/ BAGT) FIGE. 480U RAdIFIES 5 860V, 0n M duPbdth tHaenidI6 ke aad
the witing/re . lllﬂ s r syste .
controller 91 ?’%\% flg%lg‘&‘faﬁgmgﬁ&‘szi Bﬂgﬂéfﬁlég‘%%n?tg‘%%?i#nﬁn?égcgl%%{tgm
area of the di %R abgde rasordsdpn thedual-layer er myltirdeygeinformpticn sioreedradasn inlge
conpl etion of plailk] rekqath (RTP) Marhnbe theiksa difee@ondn hhithdaa iSreéRddrodad i n
the mddle ar Rogos) t i Uit . C . t
or mor et ecor d Ry oy e Bt AR b HE SR Ah oF O SRS AT WG
is not |arge e¥f6eRgTecordips byerdnyimilatly.dhe wptemropalienena be Haplpmemiedas ar ea
and control s tdtdpserhaving@irneand] orgltenativeB0a genefad 6specidldtmposed chmputer
ext ended 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.




13 middl e are& (76) For data reproduction, the host I/F receives a
read conmand fromthe host The systemcontroller 91 is initialized
for data reproduction. The witing/reading unit 80 irradiates a | aser
beamto the disk 100, receives the | aBker beamreflected by the disk
100, and outputs an optical signal. The RE AMP 94 converts the
optical signal received fromthe Mdipgéreading unit 80 into an RF
signal and out put nodul ated data obtained using the RE signal to the
DSP 93. Also, the RF AMP 94 supplies a servo signal obtained using
the RF signal to the servo 95. [77] The DSP 93 denodul ates the

nodul at ed data, perfor ECC error correction on the denodul ated
data, and out ?)lms d%’?énq% agllgﬁg’{ r%%etlé?lelﬁgogle?ESlggror correction. The
servo 95 receiasslgralifeoSietordingilgyedd, chetoRtdrimgRy AMRI@Angnd a servo
control command fromthe systemcontroller 91 and servo-controls the
pi ckup of the auser fdataarcader sseordmetusgodatarhe host 1/F 92 transnits the
data output f raR LAl ORd b al By hiRSbemTiiE fbBsd fgr di ng and/or
reproduci ng apparatus as shown i n t & may e a single apparatus or
may be separ atatdeasindre middecaed amghge parvaten she usee data keacind elg dalichtal
readi ng apparatus (i .e., player). [78] Wiile the present invention
has been 35ebt i8%I AHAYCs HGh é}ﬁﬁf? d8£‘crai b@&oxf&lq%repw@?l@ﬁcea%m&s@en%ﬁtary
embodi Ment& AHRDLARuces (ﬁaté("bﬁ/lfroﬁﬁth!érlﬁ’ﬁ)hﬁh‘?&fjségﬁé ¢ BRatineto Alode aﬁgxg% H
in the art that various changes in form an détalls may be made

t herei n wetdidiog lajeparting fromthe spirit and scope of the present

i nventi on. For .exa e ther information star ia, such a

bl uoray (80 drEien gy Redanestfie e Seatrpbio MEiradinrradhie
dat a st orRERaLE \iiatsheBMe Roratdtioh ZRFageanedi@igs ABallA@ m ddl e areas can
be extended in the manner as described with reference to FIGS. 2A-2C,

FIGS. 3A-3C, FIGS. 4A-4C, and FIGS. 5A-5C . In addition, both the

m ddl e areas d dedij.c n i xe r £l exi I

desi gnated ar Zzgls of%jﬂ gnﬁgogﬁagéf%%r%’% m@? a %sa%a%?e;%&b%lglpgébg}&g{fngﬁhet he
dual - I ayefediebtedukica- lcapprisdsnfaoresdt bea $dronagiggt dewdi wedording/feppeduzidgel
track path (PIP) manner, that is, a direction in which data is

r ecor ded SHAragieEstssof the ipfsmation stomge madiunay e the same as a
direction in which data is recorded on the second recording |ayer L2.
Simlarly, the systemcontroller can be inplenmented as a chi pset

havi ng firmwarke, orThelihfrmatiow efoyageangbwaralclames peciah uwipode data
conmput er _programred to inopl.ement t hods, as described with reference
Lo P Go, HEXPBACAdisgrongi is regpided Ty the aFeas e p1ifdle asa. 5.
Accordingly, it is intended, therefore, that the present invention
not be limted to the various exanpl e enbodi nents di scl osed, but that
t he present i rvent ildw infecinatdersstatalge erddoui pe alagndédainl dlaign Wi whdreinttheat

scope of .t he appended cl.ai ns. 4 C ai . An information .
st or age rlr%aéf 8“%) @6 ¢ Iage,lar}% :varlably %hspose% dffer the user (jiata area wflere Rer $ita is
recorded, and an unrecorded area where the user data is not recorded remains
unrecorded, and wherein the at least one middle area is extended to at least a portion

of the unrecorded area when the information storage medium is finalized.

5. The information storage medium as claimed in claim 1, wherein the at
least one middle area comprises a first middle area variably disposed after the user
data area where the user data is recorded and a second middle area fixedly disposed at
a predetermined position in an outer circumference of the information storage

medium, and wherein, when the information storage medium is finalized, the first



a plurality of recording |ayers, each recording |ayer including: a
user data area for recording user data, at |east one dedicated area
for a predeterm ned purpose, and at | east one mddle area
arranged between the user data area add the dedicated area, the

m ddl e area used by a recording/reproduci ng apparatus that

r ecor ds/ rejpldizcareess edtehdedto/dt tcan 4 pratiombdHtheahreoordsd area geheneitic wsertdata

nove am)ng t he rgc(ﬁrdi ng | ayers, wherein the at | east one mddle
area i s SXPEHEEYIPhto at | east a portion of the dedicated area when
the information storage nediumis finalized. 2. The information

storage nediumas clainmed in claim1, wherein the dedicated area
conprises a tést arBe ihttrmaten stopgd ameaivme @ chiimed me@aiodi,ovingein the at
characteristics of. .the i.nformation stora medi ym 3, The

i nf or mat 1577 SESPEGe A KIDTYf1SPrE AR e A5t g pleTs HRRSTHAR ng
| ead- out iprQRATddl 88 he de@icaied QfbaliD disPEscllaflef @Rt at ARt PRI RIIGERE; and

4. The information storage nediumas clained in claiml1l, wherein the

at | east vdreeinithieimeddle aeeajis exigndeshioyatdeaspe petticaf efethe dhdicatsd aregawlen

ar ea wher er i recorded nd,an unrecorded area where the
user dat atﬁ?}sﬁ%%I%a%r%}égﬁ%eﬁdg?@?rlgﬁsrlgnﬁ%g%cor ded, and wherein the at

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

5. The i nformeti on AtefoadiBraupdisingsanyiatatyse foriracarfligg Ar repipBeiag datahe
at | east gn 1 ddl ) ' LS ] '

i sposed o £ PP a8 BEERABTRIGRES aibabish P lnc kO A BN BDE Mokeaps,
a second coimgdisimgar ea fi xedly di sposed at a predeterm ned position in
an outer circunference of the inforpation toi;lg)%@eq?msdi um an

d..
wher ei n, when 3 WEUNHFAAmg: 3t 1 Fespicy dataou; Heqt storAge meium; org ¢

15 m ddl geRf Reorkisd ath BRHCHe hitoRhatl A rage MEiLhOAn®T _t he unrecorded
area where the user data i1s not recorded. 6. The information

st or age nedi uraastrel withtedontmoldhaivmtihg/reddargaamt tohe at | east one niddle

area is variabl .S ed agfter. the user data,area where the user

data i s recor &S%f&ig?weg&t%ﬁgn i Oarsi"éa%esmaﬂ%‘ﬁb%fe’&?a Flﬂeelfec?rﬁgg gflta

| east ongrgm €l ifformeRdon g&dgg\hﬁﬂﬁlh[} the mddle area is extended to at

| east a portion of the dedicated area when the information storage

medi um i s fi nals¢ Aédeast one middle area of the information storage medium to move
among a plurality of recording layers of the information storage medium, the middle
area being arranged between a user data area of the information storage medium and a
dedicated area for a predetermined purpose of the information storage medium; and

wherein the at least one middle area is extended into at least a portion of the

dedicated area when the information storage medium is finalized.

8. The recording/reproducing apparatus as claimed in claim 7, wherein
the control unit further controls the writing/reading unit to record and read data

having lead-out properties in at least the extended middle area.

0. The recording/reproducing apparatus as claimed in claim 7, wherein
the control unit uses the dedicated area as a test area for testing data

recording/reproducing characteristics of the information storage medium.



7. A recording/reproduci ng apparatus for recording or reproducing
data on or froman information storage nmedium the

recordi ng/ reproduci ng apparatus conpri si ng: a witing/reading
unit to record data on the informati olé st orage nedi um or read
recorded data fromthe information storage nmedium and a control unit
to control theomwi tTHé:Ql‘eE@IﬂdigV@pM)ﬂh&m%Qpparatus & eganddtiheldal 2, KRefelie
informati on storage nedium or read the recorded data fromthe

i nf or mat ithe cestipl églé vaehly places the af keastpnengigddle appacafier ddomt i @ asafdatahe
i nformati i I

| ayers ofa?‘%%%)t or ma el‘ijggﬁ‘é% fc))erC éﬁ%‘éﬁ’ r%%%%@%eareﬁ oLf?r%?édﬁdg% P’dégrl atgeggﬁe{fe%{agd
arr anged dnetemds theusteleastiaha ndidéia a@da fohe 1éa3t arpoRidnost the legerdé&dnmm
and a dedicated area for a predeterm.ned purpose of the information
st orage rERdhs indernation sto‘m:ggrrgq:qa\umﬁ% 183lizedast one niddle area is
extended into at |least a portion of the dedicated area when the

information storage nediumis finalized 8. The

recor di ng/ r epridduciTig x&pcpmtr@mprodscing appadtus rasaﬂaiinnd in oMimr @i wherkm
control ﬁnt fiwher ¢ E qL‘In /r bng unit to record and
read dat dMHERATHRY WE X ‘Esf’é’é f f‘a 48 PPRLINGAISeh 48 AFRadt e

ar ea. to widch TEu§eR kL isnﬁk/c(n%@{i QA URiRdn ABPRE&OHE Arldfe AbiBtkeli Mt a
claim7, wherein the control unit uses the dedicated area as a test

area f or predstarmgnedatogitiondo adiontgt capumftoaica gf teanfoemetoms stpmge ofedivne,

i nformati.on st.orage dium, 16 . c rodu

opar at udoive® HRTBHSATREbE oty ik wppssprde: oSl Bl R

pl aces theastlta h&ESh cMBeniutddtRde areadivhed thie Rfbfthation Sorkgermedtm ar ea
up to which user data is recorded, |eaves the rest of the user data
area unr éB8la¥d, and extends the at |least one middle area to at | east
a portion of the unrecorded area when the information storage nedi um

is finalized. 11. The recordi ng/ reproduci ng apparatus as
claimed in cld2m 7 Thehecaiinglreprodocihg abpataiut ay atdimbd Yin plase?, héreinst
m ddl e area after the point in a user data rea up to ich the user

data i s rBCEREN UK VAHAPlYRAFER She,a Rt ae AigHIERTE letx apingn & user
predet er r@afd)leﬂeaoﬁlﬁ kS WA He ABerUAtLLs 1€ Jr&éﬁ”’iﬂc@é‘&% R1ichiRE & HTRAd AN
storage nedium Teaves the rest of e us data area unrecorded, and
ext ends tl¢est bne middid aieh.eandrextentle thet at Ilwsmeampidde arem tapéit ledmt aqmrtmrmfded

area whe e.i nfor mat on sto |un1|s finaldzed. 12. The
ecor o naps Sl hEp R B S O T PR SR SATES. wher ei 1 1 he
control unit variably places the at | east one mddle area after the
point in a user data area up to which the user data is recorded,

pl aces the dedicated area after the at | east one mddle area, and
extends the at |least one nmddle area to at |east a portion of the
dedi cated area when the information storage nediumis finalized.



