1 Description | NFORVATI ON STORAGE MEDI UM AND METHOD AND APPARATUS FOR
RECORDI NG AND/ OR RE- PRODUCI NG DATA Technical Field [I]The present
invention relates to recordabl e information storage nedia, and Mre
particularly, to an information storage nedi um designed to control
optimumwiting power in optimal power control (OPC) areas even when
eccentricity acurs anong a plurality of information storage |ayers
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Exanpl es of recordabl e, erasabl e r odu e optical disks are
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| ens. I n addi tpmamntgmaraammoxﬂﬂetliﬁeﬁnmh@@ﬁhgefme‘dwm ng a plurality of
informati on storage layers. [4] FIG sche tlc?IIy shows a
dual -l ayered i nformati on storage ned?%ﬁh A rst and second
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be recorded at a pgower optl UP W T T ] i ng
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recorded in t he areas with erent devels [ 6]
Table 1 [7] greater recording capacity. The recording capacity of an mformatlon storaee 1nedmm

can be increased in two representative ways by: 1) redudng the wavelength of a
recording beam emitted from a light source; and 2) increasing the numerical aperture
of an objective lens. In addition, there is another method of forming a plurality of in-
formation storage layers.

[4] FIG. 1 schematically shows a dual-layered information storage medium having
first and second information storage layers L0 and L1, The first and second in-
formation storage layers LO and L1 include first and second optimal power control
(OPC) areas 10L0 and 10L1, respectively, for obtaining an optimal writing power and
first and second defect management area (DMAs) 13L0 and 13LI, respectively. The
first and second OPC areas 10L0 and 10L1 are disposed to face each other.

5] Data is recorded in the first and second OPC areas 1010 and 10L1 using various
levels of writing power to find the optimuin writing power. Hence, data may be
recorded at a power level higher than the optimum writing power. Table 1 shows

variations in the jitter characteristics of each of the first and second information
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storage layers LO and L1 when data is recorded in the OPC areas with different levels

of writing power.
Table 1
Normal [MNommal [Normal |[Normal {Writing |Writing
writing  |writing |writing {writing |power |power
power [power |power |power about about
20% 20%
higher  |higher
than than
normal  |normal
writing  |writing
power |power
LO Writing |Unwritte |Writing [Written {Writing [Written
n
L1 Unwritte [Writing |{Written |Writing |Written |Writing
n
Jitter LO 5.9% 6.0% |(58% 5.9%->6.
4%
L1 63% 6.2% |63% 6.2% ->
63%
Writing  |LO 6.4 63 63 7.5 6.4
Power
L1 6.0 6.0 6.2 6.0 7.2

Aaording to Table 1, if data is recorded with normal writing power, the jitter char-

acteristics of the first or second information storage layer LO or L1 remain constant.

On the other hand, if data is recorded with writing power about 20% higher than the

normal writing power, the jitter characteristics of the OPC area of a first or seoond in-

formation storage layer LO or L1 in which data has already been recorded are

degraded. If data is recorded on one of the first and second information storage layers

L0 and L1 with writing power more than 20% higher than the normal writing power, it

can be expected that the jitter characteristics of the other information storage layer may

be further degraded.
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Hence, if the first and second OPC areas 1010 and 10L1 of the first and second in-
formation storage layers L0 and L1 exist within an equal radius as shown in FIG. 1,
one of them rnay not be usable.

Disclosure of Invention
" Technical Problem

The recording status of one of the first and second OPC areas 1010 and 10L1 may
affect the recording characteristics of the other OPC area. For example, as shown in
FIG. 24, if data has been recorded on a part 10L0_A of the first OPC area 10L0 and
no data has been recorded on the residual area 10LO_B thereof, the recording property
of a part of the second OPC area 10L1 which corresponds to the oxupied part 10L0_A
of the first OPC area 10L0 is different from that of a part of the second OPC area 10L1
which corresponds to the unoaupied part 10L.0_B of the first OPC area 10L0. In other
words, since the transmittance of the laser with respect to the oaupied part 10L0_A of
the first OPC area 10L0 is different from the fransmittance of a laser with respect to
the unocupied part 10L0_B thereof, the recording property of the second OPC area
10L1 may be irregular over the area.

As described above, if the first and second OPC areas are disposed within an equal
radius, they may not properly function.

During the manufacture of an information storage medium, ecentricity may cour.
For example, an information storage medium having a single information storage layer
may have exentricity of about 70-80 i m(p-p) (where p denotes a peak). To
manufacture an information storage mediunt having first and second information
storage layers LO and L1, the first and second storage layers L0 and L1 are separately
manufactured and then attached to each other. When eacentricity coours during the
manufacture of each of the first and second information storage layers L0 and L1, they
may be attached to each other such that areas of the first information storage layer LG
are not aligned with those of the second information storage layer L1 as shown in FIG.
2B.

When the first and second OPC areas 10L.0 and 10L1 are not in line, overlapped
areas generated due to the out-of-line arrangement may affect each other. for example,
if data is recorded on the first OPC area OPC_LO using higher power than the normal
writing power, the first OPC area OPC_L0 adversely affects a defect management area
(DMA_L1) of the second information storage layer L.1 because the DMA L1 contacts
a part C of the first OPC area 10L0. Also, a part D of the second OPC area OPC_L1

may adversely affect a part of the first information storage layer that contacts the part
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D, and thus the part may not be used.
Technical Seolution

[14] An aspect of the present invention provides an inforination storage medium
including an area in which optimum power control (OPC) is performed, thereby
preventing an area other than the OPC area from being affected by possible ec
centricity.

[15] Additional aspects and/or advantages of the invention will be set forth in part in the
description which follows and, in part, will be obvious from the description, or may be
learned by practice of the invention.

[16] Aaording to an aspect of the present invention, an inforination storage medium
includes at least one information storage layer including an OPC area for obtaining an
optical recording condition. OPC areas in adjacent information storage layers are
disposed within different radiuses of the information storage medium.

[17] Aaording to an aspect of the present invention, when the QPC areas in the
adjacent information storage layers are apart from each other a small distance in a
radial direction of the information storage medium, the distance corresponds to at least
a tolerance required upon manufacture of the information storage medium.

[18} Acording to an aspect of the present invention, buffer areas each having a size
corresponding to at least the tolerance is disposed on both sides of each of the OPC
areas.

[19] Acording to an aspect of the present invention, a length of the buffer area in the
radial direction of the information storage medium is in the range of 5 fo 100 p m.

£20] Acwording to an aspect of the present invention, an area for storing reproduction-
only data is disposed in an information storage layer such as to face an OPC area of an
adjacent information storage layer.

[21] Acording to another aspect of the present invention, an information storage
medium includes a plurality of information storage layers each including an OPC area
for obtaining an optical recording condition. An OPC area in an odd-numbered in-
formation storage layer and an OPC area in an adjacent even-numbered information
storage layer are disposed within different radiuses of the information storage medium
suwch as not to face each other even when each of the information storage layers has a

' manufacturing error.

(22] Acaording to another aspect of the present invention, the information storage

medium includes a defect management area and a user data area. A buffer area is

included between the defect management area and the user data area.
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medium includes a plurality of information storage layers, each including an OPC area
for obtaining an optical recording condition and an area for storing reproduction-only
data. An OPC area in an information storage layer is disposed to face a reproduction-
only area of an adjacent information storage layer.

[25] Agording to another aspect of the present invention, the reproduction-only area
may be larger than the OPC area.

[26] Adcording to another aspect of the present invention, the buffer areas may be
disposed at both sides of the OPC area, and each of the buffer areas may have a size
obtained in consideration of at least one of the following factors: an error in the de-
termination of a start position of each area; a size of a beam for recording and re-
production; and eccentricity.

[27] Awaording to another aspect of the present invention, the buffer areas are disposed
at both sides of the optimal pbwer control area, and the buffer area located in front of
the optimal power control area may have a size corresponding to a pair of disk-related
information and disk control data recorded once.

Advantageous Effects

[28] Even when an information storage medium acording to the present invention is
made eccentric or has 2 manufacturing error, a recording property of the information
storage medium is prevented from being degraded due to an influence of an OPC area
in an information storage layer upon an OPC area in an adjacent information storage
layer.

Description of Drawings

[29] FIG. 1 illustrates a layout of a data area of a conventional dual-layered information
storage medium;

(30] FIGS. 2A and 2B are views illustrating the influence of an OPC area upon an area
other than the OPC area in the conventional dual-layered information storage medijum
of FIG. 1;

[31] FIG. 3A illustrates a layout of a data area of a dual-layered information storage
medium axording to an embodiment of the present invention;

(321 FIG. 3B illustrates a layout of a data area of a single-layered information storage

medium axording to an embodiment of the present invention;



3 [91Hence, if the first and second OPC areas 101-0 and 10L1 of the
first and second in- formation storage |ayers LO and LI exist within
an equal radius as shown in FIG 1, one_of them may not be usable.
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Mode for Imvention

[44] Reference will now be made in detail to the embodiments of the present invention,
examples of which are illustrated in the amompanying drawings, wherein like
reference numerals refer to the like elements throughout. The embodiments are
described below to explain the present invention by referring to the figures.

[45] Referring to FIGS. 3A and 3B, an information storage medium acording to an
embodiment of the present invention includes at least one information storage layer,
ezch of which includes an optimal power control (OPC) area for obtaining optimal
power. The OPC areas are disposed 'within different radii such that the OPC areas do
not to face each other. ‘

[46] Each of the information storage layers further includes a defect management area

(DMA) and a data area in which user data is recorded.



[ 14] An aspect of the present invention provides an information
storage nedi umincluding an area in which opti mum power control (OPC)
is performed, thereby preventing an area other than the OPC area from
bei ng affected by possible eccentricity.” [15] Additional aspects
and/ or advantages of the invention will be set forth in part in the
description which follows and, in part, wll be obvious fromthe
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centricity amount in the radial d_irection of the information storage medium. In other
words, a difference between locations of the first and second OPC areas 20_1.0 and

20_L1 in the radial direction is no less than the allowable eaentricity amount. The



[27] According to another aspect of the present invention, the buffer
areas are disposed at both sides of the optinmal power control area,
and the buffer area |ocated in front of gthe opti mal power control
area nmay have a size corresponding to a pair of disk-related

i nformati on and di sk control data recorded once. Advantageous Effects
[ 28] Even when an information storage mediunrding to the present ‘
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I nformati on st%eﬁlzi:gléy AR m of P10. 1; [31] FIG 3Aillustrates a
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may not be included. The buffer areas are disposed between the reserved area 30_LO
{or 30_L1) and the OPC area 20_LO (or 20_L1) and between the DAM 23 L0 (or
23 L.1) and the data area 35_L.0 (or 35_L1).
[55] In the dval-layered information storage medium of FIG. 3A, buffers are disposed
on both sides of each of the first and second OPC areas 20_L0 and 20_L1 of the cor-
| responding first and second information storage layers LO and L1. Preferably, this
principle is equally applied to a single-layered information storage information of FIG.
3B.
[56] Referring to FIG. 3B, the single-layered information storage medium includes an
OPC area 20 and buffer areas 19 and 21 disposed on both sides of the OPC area 20.
The single-layered information storage medium further includes a reserved area 30, a
DMA 23, and a data area 35. As illustrated in FIG. 3B, a buffer area 31 is interposed
between the reserved area 30 and the DMA 23, and a buffer area 32 is interposed
between the DMA 23 and the data area 35.
{571 To prevent an influence of eccentricity upon the information storage medium
shown in FIG. 3A, each of the first and second buffer areas 19_1.0, 21_L0, 19_L1, and
21_1.1 has a size corresponding to the allowable eécentricity amount. Acordingly,
even when the first and second information storage layers LO and L1 are made
eccentric by the maximum amount in the range of the allowable eccentricity amount,
the QPC areas 20_J.0 and 20_L1 of the first and second information storage layers, re-
spectively, are arrangéd sweh that the OPC areas 20_L0 and 20_L1 do not face each
other.
58] In an information storage medium with a 120mm diameter, the alowable ec-
centricity amount is in the range of about 70-80 p m. In an information storage
medium with 2 60mm diameter, the allowable eccentricity amount is in the range of

about 20-30 i m, The allowable eccentriity amount varies depending on the size of an



[33] FIGS. 4A and 4B illustrate different eccentric states of the
dual -l ayered informati on storage nediumof FIG 3A; [34] FIG 5A
illustrates a layout of a data area of g four-layered information
storage nedi um according to an enbodi rent of the present invention;
[35] FIG 5B illustrates an eccentric state of the four-Ilayered

I nformati on storage nediumof FIG 5A; [36] FIG 6A illustrates a

variation of tnﬂoﬂlmbnkt@ & aRkdivaf, Plen@e th@riruﬁtaﬁdmcm@femeﬁ 1916 21380,
[37] FIGS. 6B ﬁﬁr A%Lﬁ%éate di.ff erent trlc states of the~
dual - | ayered i Y%ﬁ%@sﬁ%@ictﬁfi‘ﬂgﬁf’ 00g i sp agfo gy thergdlowable
i1l ustrates anekherci &hioﬂixtb@ﬂalﬁ;oshb&lﬁ'ﬁlﬁ'ofhﬂdxﬁ{aﬁdn ktbfa@8 fRlilaON st or age
medi um of _FI G 3%‘1&&641% /B illu ratsav Il ation of the

si ngl e- Ia@gr ed i thg ? e hedusta °r§§‘°r’[sﬁ?§‘fgqﬂﬂ§‘3%0a“d
lltl ustrat ez a Lm&h at 1@?6%@&?6@&h@fnaﬂ1ﬁméﬁxéﬁx¥&ﬂtilﬁﬁ1 théf 2058 thON
storage nmedium 0 ano ment . o e presen

i nven'? i on; and®{% a)%iq 5“’5‘3{ gt %@s@ﬁgﬁ‘ﬁ“&% the frsh pnd %’Q’”&d%%@%(@ér ed
i Pf ormat i on stab?geldyadlmgﬁp@Lll miade e%ent{ﬂt%lvaﬁl tfe inh6r dnd o tcb béifildafdsags-am
of an apparatus for ral re roauci i nf xa

i nf or matlto Pon st%ﬂﬁﬁﬁ%elwgq\?ﬁ?fgﬁq 6‘%%63}?361&} %Oﬁﬁe% ligsgﬁtps the first
i nvention; andar[d4s%]aonE|Lﬁor1ﬂal1ohSto@aabﬂd}’érsdlmﬂ&mmide%mdhtﬁlh toWard e iolter and

whi ch the appar 1161' Sougfianels respectwelsy, OinlBE m?oErmaggn St(';ggg m]:ar(i)mm Or}\é‘?g éAO

[60] Referring to FIG. 4A, when the information storage medium of FIG. 3A isin a
maximal ecentric state, the first OPC area 20_L0 faces the buffer area 31_L1 (see
circle A) or the reserved_area 30_L1 instead of the second OPC area 20_L1, Similarly,
the second OPC area 20_L1 faces the buffer area 31_L0 (see circle B) or the reserved
area 30_T.0 instead of the first OPC area 20_1.0.

[61] Referring to FIG. 4B, when the information storage medium of FIG. 3A isina
maximal ecentric state, the first OPC area 20_L0 faces the buffer area 19_1.1 (see
circle A 7)), and the second OPC area 20_L1 faces the buffer area 21_IL0 (see circle B
7).

{62) As described above, even when the information storage medium of FIG. 3A isina
maximal eccentric state, the first and second OPC areas 20_1.0 and 20_L1 do not face
eaxch other and axordingly do not affect each other during a test for optimal power
control. Of course, when the information storage medium as shown in FIG, 3A is not
made eccentrig, the first and second OPC areas 20_L0 and 20_L1 do not affect each
other because they are originally disposed not to face each other.

[63] The above-described layout of the dual-layered information storage medium of
FIG. 3A can be equally applied to an information storage medium having more than
two information storage layers. In other words, in an information storage medium
having at least four information storage layers, odd-numbered information storage
layers each have the layout of the first information storage layer LQ of FIG. 3A, and
even-numbered information storage layers each have the layout of the second in-
formation storage layer L1 of FIG. 3A. ‘

[(64] FIG. 5A illustrates a four-layered information storage medium having first, second,
third, and fourth information storage layers L0, L1, L2, and L3, respectively. The first,
second, third, and fourth information storage léyers L0, L1, L2, and L3 include OPC



[44] Reference will now be made'in 'det ail to the enbodi nents of the
present invention, exanples of which are illustrated in the

anonpanyi ng draw ngs, wherein |like ref e{@nce nunerals refer to the

| i ke el ements throughout. The enbodi ments are described below to
explain the present invention by referring to the figures. [45]
Referring to FIGS. 3A and 3B, an information storage nediumding to
anf enbodi ment &Eastmw,rﬁﬁD,Qd_,ﬂl,%\i/i\ﬁpﬂ%i,&édpﬁﬁﬁ@ly@bhdﬁﬁs@}_ L®me 11,2312,

i nformation stor ayer,. enh o ich j e opt i ower
control (OPC) %ﬂdég—elf%lr SB%‘%”:XF&??‘F& W?’FP&I:)’S%%.—&F%—@@ » He

di sposed wi t higpetiviefyerent radii stch that the OPC areas do not to [ M
emh othei [ 46] ch of the inforrra%{v& sto&ggge Ifaxrg,rs further .
i ncl udes &l gef ec SRR SR ge e ;ila%lﬁa nptdniormation siogpgedayerss #r
_da]E a is recor dedan odd-hdrhberkd ﬁ}ffor%ﬁtibh Ilstuﬁatgé @dfy_@ﬁs)&ndi hh&dlévdnaﬂxﬁﬂdﬁféd information
i nformation storage nmediu i C u rst and secgn )

i nformation st#?4 ayﬁ%ér@%e%%é—&ﬁ.mgﬁﬁ—ﬁ ﬂnglfld;ddflg’rer%lfii%ﬁmbﬁeﬂr‘ége
:c?‘yer Ic_io i ncl Uﬁﬁﬁat&aﬁskdr&éc(}&ﬁ%aﬁ réﬁrrag_td-és,firﬁ GPC sreasDMY Qﬁ@ﬁfeaﬁw_[?_and
irst data are .LO, . gnd_the second jnformation storage er Li
e udes. a Sechnd SRR aRDsreT oL BT AR TR Y i OB Sl
data area 35_Lldecorld3HC dibss. The Hist aitkes @R &4s iaeaslddRmbeRdand e2éh-L1
are | ccated vvithinq%i.fgoerent r adi ;Ises of th i nformat i n.tﬁ;[oc{i%%%

medi um first DI BIOERAIONS QTS CIAYPTS TCPEUYPRY: GF Si5BREE ity ot
and behi nd t herafliusestof GRGnfarmaichGidride meswacA prie bfjbufBe aend] D lififaed 21_1.0, a
areas 19 LI and.21.Ll. are di.sppsed.in.front qf .and behi t cond
P ar ea 20 L1 Bredk ot o LR 32 pRar Pt o PorBleRi P L gh 1 15°80%
required, the paircftbuffachreadond3 bad 2l 3doe@evehfing 49 infienkc®pf the OPIC duanal
21 L1 have lengths.suffident to.caver a.toleran ecessa

manuf act uri ng %?]enﬁ-ﬁﬁ%mspgﬁdgp&pgbs éeﬁé’&e h\O%%ﬁgﬁEdc:ﬂr%%ﬁ?@Cédiz@% L

obt ai ned i n cdisi.demdt20on3,obspettivebast one of three factors: an error
inthe d rm nation of the,star htdp I e [

beam for%r@cor di 5%%8 arreé;s)r%%cslh(gé Porggégn%,g%%é%??3?6| y.erfﬁgﬁ%e??%]? b%fela
t he det er m natdreas 33£1.9.13¢_k1.3i1 Lhced B1.dd vty b utheralisposedgdjieanhtodtic

during nast erif@&rr\(?éda&&g?;;)rﬂ(?@ 198 Eﬁ,%&‘Q@L edi um and has a size of
n

about 100 IA m Tn an information storage medi um having no buffer
areas bef@en ar EY3.SBallesiradestan epsnirie seledé thedauioleyaredointyvation steragca

track, an adj rrﬁ&iiuﬂ'lro?ﬂ?}.i%. %Eg@kﬁgarpﬁﬁfﬁgQ&&{@t&Q%n%?{mg%ﬁvi%gt Sléﬁgfhkbi

of the beamspot s typic reater than a track pi, ) \
buf fer area i sinfsirapéen ssweseleyeraisapade prentsh QP Copreasiipadjgprtdpionpalionmay
be determ ned {igy,cORSdrHGE ALIIRB eih JHE 2§ %H%@trzﬁéd # @GO Ghd"8 ofId:, 5B,

reprodm ng beam so as to prevent _an influence of the recording and

reproduci ng bederce{amanilyence pfdhe QF6rarguiedrin ar OFSFeanpan amthes aea can
manuf act ur ed vgetr#}e%[eg.rror, the first and second buffer areas 19_LGO,
21 LO, 19 LI, and 21 LI prevent the first and second OPC areas 20 LO
and 20_LI6%r om aRefesingtg i, aafagiation ¢fihq duplilayered nforgmigion gtersag megipm

areas 20_LO angt 138 _tA iRhiRieslhpR5 8k idimhdontkdrh@r 19/t whal ichwies shebChha
first and second OPC areas 20 LO and 20 L1 do not to face each o%{ggrA
il =

C. ! _ {
In ot her wor dsfor pfainingopfimelrevwer DM AF f it area iy whigh Yssgdal? 4o
and the second, Rk @igdsdd adfjB6f $o Bre UPELIYLGwaLIRR iBfdr bfbuter boundary of

the information storage medium.

[69] The dual-layered information storage medium of FIG. 6A includes first and second
information storage layers L0 and L1, The first and second OPC areas 20_L0 and
20_L1 of the first and second information Storage layers LO and L1 are disposed within
different radiuses of the information storage medium such that the first and second
OPC areas 20_L0 and 20_L1 do not to face each other. The first and second OPC areas

© 20_L0 and 20_L1 are disposed to be spaced apast from each other in the radial



[52] The first and second OPC areas 20_LO and 20_LI are nmanufactured
to be spaced apart fromerh other by a distance corresponding to no
| ess than an all owabl e eccentricity amognt in the radial direction of
the information storage nedium In other words, a difference between
| ocations of the first and second OPC areas 20 _,...LO and 20_L1 in
the radial direction is no | ess than the allowabl e eccentricity
amount. The Bdieqtios o€ Heénfornative storsge medom byadisahcd doarefponding s least a
second OPC aregs, é’rﬂﬂl (denotes a distance between a rear
end of the first ]ZO—J%QC?lr %g’f%band a front end of the second (PC
area 20_I[fO] [53] %fféﬂrhuffgr grea H| @Ol@d&sposﬁboﬂa sige ofthelfime OB drdal0f BO that
areas 19_LI ange2dml Quariehad stance
corresponding to no ﬁlss t aﬁpgﬁmgﬁrﬁoﬁﬁ]ﬁ% geﬁ%ﬁ’iﬁg}’% &t%%elﬁxﬁ[{db"ffgﬁ]
The dual - | ayer ag2 1Q£b} Fﬁeélﬁmﬁﬁdm%@@frﬂmemmﬂm(ﬁr@ 2@ A Ifthat fhex the inner
includes at |le d L|
B&Ind@H&f Eﬁ'lﬁfo%atﬁm%r%ge% dﬂﬂi A nAhE fito Ieilr&)oﬁg%gleéian

and a pair of buffer areas 32 LO an reserved areas
and 30 _LI. Thebasgwesrauicsy. dusirgond sgoahbhf B0 atehs 2iay.Orad 19el.i fict exied.

The buffer are PSS r%e

30 LI) and Bt At 4R L%“?%Hg‘zﬁ a%a? AN 1368 e%&k‘ﬂ%‘%‘?ﬁ&i“{%‘}g
237 LI) and thetO@éieastdhwa@@umqqatm%amqqm Wm@semdams MuA0-ahd Perlechre
i nfornation st e ed, on both
1 dos of opch. SRt RELATS Ble Tt and ond Wil ida 01 Fai009.561 O1)

t he corr&8pondi ndn feiaformation soeags anadivoeiRIGH oM, mw&ge:eawemhﬂ@i and

LI. Preferabl yhetlyBdnSh®DME LDLO 2h@ ch%%ala}exl 3%9%3 rfa%ls e thd ﬁﬂﬂAezﬂF%%ch

i nfornmati on st%raelnformatlon of errin

3B, the singlél 3Pt hEd ﬂ&ﬁn@{ia%f@@éfmurmqm@f Kl §A rovBivg more
area 20 and bw.fréﬁfor @ﬂbﬁﬂ@ué&?dﬁﬁ‘ﬂlag ThedhPRAKRA sRRRHdikh QFFICPEAt he OPC
area 20. Te Si ng%gs gyerggt 1 nfo |on storage nedium furt

i ncl udes{&l reser 8 . l'és“ 25‘?3‘3“‘&‘?‘?(}1%“1@5‘99511‘&? gategef thpndal-layered
illustrated i ﬂnf_drﬁiatlcﬁﬁtorﬁgélﬁ&ﬁﬁﬁ oBFR? 631 WiRn ¥ RE3 eekoRe It BALL e
reserved area f’ﬂg\@aEB a gea byffer area 32 is interposed

bet ween t he BEUIY PPACTHC Bings MOt beupdiRsn &
of eccentrici tgpeumry, bihc inlérafatiod stofgsmediage FEGI AASHOWA il BIT6R: mdA,

T2 s R EEROR b She TATE R b e Beememprastion
Accordingly, euvken when the 'first and second information storage
range of Phe al | VRS PETEE B EEPM hrblistniforah e P Skdakors GafitFasner
20_LI of the fiowand (hwhigendmher biundaries,i respestivelyagltht dfedsution storage

respectively, r t hat a 203.0 0

not frce exh o CEM% FE@‘?%?‘ as%‘) | ‘h?’oﬂﬁﬁ??’ﬁé:@?éﬁgéérﬂégﬁu@f t%IFF—‘ﬁ'Her

120mm di anet erareat 19e,1dl df dhwedsbomnd dformation storage layer L1, and the second OPC area
20_L1 faces the buffer area 21_I0 in the first information storage layer L0, In other

words, in this case, the first and second OPC areas 20_L0 and 20_L1 never face each
other even when the information storage medium of FIG. 6A is made ecentric. Thus,
the first and second OPC areas 20_L0 and 20_L.1 do not affect each other, Also, a
recording capacity of the information storage medium of FIG. 6A can be increased by
reducing the buffer area as much as possible.

[74] FIG. 7A illustrates another embodiment of the dual-layered information storage
medium of FIG. 3A. Referring to FIG. 7A, the first and second information storage
layers L0 and L1 include first and second OPC areas 40_L0 and 40_L1, respectively,
DMAs 42_L0 and 42_L1, respectively, and data areas 44_L0 and 44_L.1, respectively.
A buffer area _L.0 and a first reserved area 41_L0 are disposed at both sides of the



centricity anount is in the range of about 70-80 It in. In an
information storage nediumw th a 60i nmdi aneter, the allowable
eccentricity anount is in the range of gbout 20-30 p. in. The

al l owabl e eccentricity anount varies depending on the size of an 9

i nformation storage nedium Hence, the first and second buffer areas
19 LO 21 LO 19 Li, and 21 LI have sizes in the range of 5 to 100 tt
in so as to cofist OPfarel 400k zine aboferdred 411 andosevbsd eferadd arpo®si.bhe

ki nds of infor i i 6%bFI d AB illustrate
the first and s dos%al nﬁ{)s‘;i‘%g{)?g% 5 Bgf1 age qré%eﬂr—gf\f%@a{ﬂ%q}?tfo T4 are
made eccent ri cmbgiuiniod FiGX1Ans thessame rs that oHFIG. BAdn thanthe fiok andsecond OPC

al | owabl e ecce | [ t. . 4A 1], tes.the.first an
second i nfor na%}fg%snﬁsp g rﬁug]ldg}!"eﬁl ‘?‘ éfé{él%’gﬁwﬁ:ﬂﬁn%get medé%sgﬁtl? ?06‘%?%\)0&&&; I'Phe
i nner and out e3Atbefichandesscond esspored axeed 41_L6fand Be Lil of 6TGEMAI lewe differange
medi um of FI G _.3A..Fl | ficESt
i nf :)lrjmat i on st%%ég\éléﬁ'l t%%egsv{%%ﬁébﬁ“ gl?]da%d;ielc?g?ﬁ %‘?’ggtpz%cf/gq‘?%@f%%elﬂ
and i nner boundlalleths reseypdoti ¥@ILP, amf the hefférnfardipld as sequentdly dispdsadm
of FIG 3A (6 i I i [ i .
redl um of Fi G osaiigof P8 BrCatta 24010 MiERods e ol Yollah Sudh BTG,
20 _LO faces t héh,Ithugf finsyresereed agh 411 LO,ovduchdias ¢ llengih) copespphding testbe wesekvad ea
30_LI instead 1 Pl : C
area 20 11 echs Ao opns PR EEERel R Fuld 31 PO dipbid oh DR TE BT
reserved area @BCRBA4Ask@hat fefes theeoutarbgendanc area 20_LO. [ 61]
Referringsjo FI Ga1dBi, tesA L dIE vl AlrOrdRadsl o) t%D%E&% ﬂ%@d%gl Oelcnd'fllle%lﬁfé'?‘
fifrst 0rC e

is in a maxi mal eccéntric state, the ) area Taces t
buf fer area 1%r¢a2} &darasequantally disposedprp sifieoftbe eagendpRS area 30 Jol that

feces the buf fﬁxes@{eqane%gmafﬁgﬁmﬁ&lggimé. A e Jeg%nhﬁéér\vggiﬁ??%?%, .

above, even when the information storage medi um
maxi mal eccentWhigh kasalength gparesnopding shide seserypd areped_drland thppuflepargpy

20_L1 do not face)easd AlNRIPHEIINQ eI e d@ndepcafilLal 1 ¢acR rRLNEE
during a test for optinmal power control. O course, when the

i nformati on st'BRAPEURBE-um as shown in FIG 3A is not nade eccentric
the firstrepnd sep@Resckbis HoPa thelfdrRadithtotle thédiflRoop@hg &f the G4ridRa G-
ot her because they are orllgj nallég}ﬁ@g@ed not to face each othey.
[63] The above?OduBeAts e Papdgdyed i ! agRs inAdEp ol infomaliomtpigRe layers
st orage nedi unarefodddvitidMdiERiend fadBRednld Yhaa pich o€ thelGPQdtedsIThoRrareder @
st orage nedi um havi re than two informati.on storage layers. In
ot her wor ds, | HEA4T & BHFIGF $ret CRFFEDY ST SBERE LRI R BTPRY e belg defragpd due
i nformati on stoGRR Prayrallg, the thdernethdres ercihé bifeer areh it faads@aadost tha@PCS
each have the | ayout of the#}rﬁﬁé%ornﬁti on storage |ayer LO of
FIG 3A and Vel ShoREERag e A8t or age | ayers each have the
| ayout of77) he seFIRTH ifthsrer ahahersinbobdigent afithe sihgle-ddyedell Gifoddutioh 6eblage

LG oA st e AN TR e FH R

L2, and L3, r an@iiahiof EIG. 7ATthe siﬁfg]e&ihycraﬁnfnmdaﬂdﬂﬁdmge magdihnfl ofIF¥Ch 7B

ol 0190, SRS b 3o, b5 P 02

23L2, areserved area 41 disposed at the other side of the OPC area 40. . A DMA 42, a buffer
area 43, and a data area 44 are disposed adjacent to the reserved area 41. In this
embodiment, the reserved area 41 is larger than the buffer area 3.

[78] FIG. 8 illustrates a layout of a data area of a dual-layered information storage
medium avording to another embodiment of the present invention. The dual-layered
information storage medium of FIG. 8 includes first and second information storage
layers LO and L1. A second OPC area 47_L1 for controlling optimal recording power

is included in the second information storage layer L1, and a first reproduction-only



and 23L3, respectively, and data areas 35 LO 35 LI, 35 L2, and
35 L3, respectively. [65] If an information storage nedi um has a
plurality of information storage |ayers,;it has an odd-nunbered
information storage |ayer(s) and an even-nunbered informati on storage
| ayer(s). OPC areas 20_LI and 20_L3 included in the odd-nunbered
i nformati on storage | ayer are referred to as first OPC areas, and OPC

areas 20 _LO andreaeouzo fd@@ioudgfkprdmdm @wﬁyrm&@&%ﬂ at i\iﬁhﬁ%f@ﬁ (B first in-
storage | ayer heferred to secon reas. e first

second OPC are %m}a OF HArage| [y ?tefaeé Sé‘% qg@r%%%‘é’du r:r'fl“&rﬁf&t feon

storage | ayer sPrddeameinlwﬁbalso 2065 Kigep@ae thewbdohi opdi LEL472108, E:@aﬁip%%??
of the informat.i palr of buffer areas

ion stora
21 LO a pair %'ézpmgf”élggati@“cllﬁ egifdscrelateq information apg dlﬁhﬁ@épl dateas
19 L2 ?nc[752]1 L2, lﬁmcfna mfarmarmh sMg@@iyeﬁ%@ﬁ&th%meﬁd&fbﬁk‘t u%tlprbe’écﬂi&{ area 5d1 LO
preventing an in ue eccentricity are di sposec
on both sides 8f¢% Eﬁpﬁﬁ Ct”ﬁe(-f‘I MF%@@ Ebf??féreaéég—ﬂ-@ and @8, 150. Thg gecony |irg,
respectively. [afhtiResenyedyandderids i xﬂdhdeﬁﬁuﬂl-‘elhare'ﬁ@éj?ial a%ﬂd83Q.l,|—§se€6r{a
further included nd buélﬂ-ﬁ;} areas 3 62 and L3

LI
may be further PREHEL &5 efftd 4 H¢ Eﬁ%@ﬁ?%ﬁfﬂ&@féﬁ ot 1 e b?@feﬂfeas

30_L2, and 30_&8.L1du8HLGre BBposell asiotiatios heae®AAOFCSared &t mof t he
i nf |on st Even when a

four - Iay d or di um

i nf or mat i %@ st or ags %&Fﬁ?ﬁ@fﬁﬁﬁﬁtﬁggﬂ“ afeé‘égﬁ Ltdrﬂ'“éé?m% getatd t8r?"@!‘b‘ih§§§w
| ayers is rradedmrgemlimsh zdislORGeamesss ¢ah adh oLL0kk. mbmenabﬂd@rhlﬁb@aaﬂ:e

| ayers do not face as_ illustrated in ci

FIG 5B. Hence™&h 4'Rf Pﬁig Q'%psgfm £178 [ePethes arcg e faﬁhaaﬁ’r%ﬁg@“a’?éﬁfsli'pon
anot her #Q ar ea Eagnoflike ﬁxseaxﬂn:te@dd biiff&]ardae 48 10, m:g_mm&FILG, arf@A18_21 has a

variation of t ormati on st dl um of FI 3A
i ncl udes at | e%ﬁ%ﬂgﬁégnfﬁ %g “ylera c%P%Ce%S €9 ’Iigr?(‘}l éﬁ‘f OoPC

area for obt aisiprage mpdmnla'lfhmmce &smedamdanaldetaUQl alrae leastronabf tiee
er data r d f nt to the C
us | S T E60fd8erdiPHE d%%m%ﬁ%?on ot g PROFEMOA YL B8R Lea! B e ofF

area toward an 1 nner or outer oun ron's
medi um [69] Thrangeateodrdipg rae«direpmdmtmz ar@wm;nr@nafgahmmmmmmfdeﬁrﬁnaﬁan

i ncl udes first

first and seconﬁﬂ%%?g?%gosdd%%ﬁg?%ndge f%lta%rda(%ﬁ % ﬁ‘éﬁg | ré&dgr{r%g lg%%gn% u
i nformation stHiage. Inapdpiormayoantprade maadéing havyiesseodbuffer hicas loiitéaragqs,
radi uses of th Iy

second OPC ar egg&%@{%?{%%%%ﬁ ﬁr@%gd'%g?h??ﬁﬁ a%?ﬁfm Eﬁmi{ %ﬁ%@c& Bq}gt
and second OPCPeaPeREt bagauseshg paftivscof the beam sa@tswwdlmge%@ thareacieagk ajselr t
from each ot hetmisha bleerhadislacedbéraedd 650 ot DRBHOLARE bRAR LRRAUR

medi um by a di st ance corresponding to at | east a maxi num eccentricity
anount . [70] THe $3efthafiliepirenmay bodetermined g ransidsiationnf the sizelef of t he

first OPC ar earedfddibOahdr brofi Dehfl Qo 84 HoGrevRRUAA R NenSE of B rdchtiRG TRY QN

storage medi um %ﬁld he seco buf f er area 19 Li is disposed on a
side of the se&8 B4 ea 20 LI that frees the inner boundary of

the inforgmtion Soeraes: sesiuente dﬁlﬁﬂanom@mhm%jwém Qﬂoﬂaﬁb@%ra@@%b&”}he
has no eccentr%&shégc the_first and srgcon buf fer areas 21

LI fthe ethh arpR 4760 18 thefirst infopmatipnisipragsdaysy LG4 2@@9@ Easrdthfg
_LI have a | engtdnrde: rbﬁﬁﬁkﬁﬂdﬂﬁﬁeiméﬂl luﬁﬁﬁé scobiRI PG bfdd B ECICIR Tk debdrbly
anount. The res areas 30 gﬁl‘dt%r di sposed adj acent to

n
T e o BByt R g T L Ippteng St FqPIOQUEAop-Ily fiR 50

i nf or mat (83 st or Pgk-rekEH htffbﬂfau&h Eiqd &ék conQolalafal RhicRERASamples HNEL uded
bet ween t he DVA (%3 LO éggﬁt he a area 35 LO a tgﬁ et ween the DVA 23

_Li and the daPrgdutienso may Smean B HEt 8id%endel um of
FIG 6A provi dﬁﬁdﬁﬁé@oay%as‘w Lotat 5019.1YR Ofdefltifcrbdyd el rBlgabilit Of HRt i on
storage nediu of Fl Ciné FIGS. 6B and 6C illustrate, different
maxi mum eccent F‘Eat?fla 18 G =ttﬂ HEmie? SNreRogding {3t least iy peirsf digisrelated

information and disk oontrol data, each of the buffer areas 45_1.0 and 45_1.1 is-longer -

than a pair of disk-related information and disk control data for one recording.



12 first OPC area 40 LO and a buffer area 41 L1 and a second
reserved area 39 _Tal are disposed at both sides of the second OPC
area 40_LI. The information storage nedjjumof FIG 7A is the sanme as
that of FIG 3A in that the fist and second OPC areas 40_LO and 40 LI
are disposed within different radiuses. In contrast with FIG 3A the
first and second reserved areas 41 LO and 39 L1 of FIG 7A have

di f f er enfg4pi zes Bhamsd :merdo@ﬁellg\oed r@frﬁ&ﬁluﬁ@oﬂly mdls&erels,l afﬁfcteﬁl@ tPOPCN
FIG 3A, the buffer area ZE}E"% reserv d ar%}é E%_mge

buf fer area 3 Fro%eds: fecareads{rmte %HeF Y QYL 968 BW&H ‘F%md]f“”t“ flot
OEC ?r ea 20 LQtérﬁ%& médiem df FEG . C&ltl'ﬁi_is E&hﬁadﬂrry[?rocﬁbﬁbd aﬂilbrylrcalﬂnsgdiﬁ prédent an
the first reseryed ar ic as rre ndi to .
the reserved artiienss ot BpGimat HEEirereps s Y. o5 roapaition oy Srea i
g I's pgs ed 0F7g] AtiRedbs 4 helg;a fg.ﬁ smsm&zageafaef ARt 4 ste&:gtli dﬂ@z&saﬁwheL@hﬁcEf ;
oundar in uf fer area t he reserve
oroa 30 L1 o LRE e evpEReret pig o wlEB RES A TS BbbE dRon a
si de of the S%ﬁﬂﬁl@%@rﬁﬁe&&dﬂﬁn bf FICh 8] perfveninizha OB@ﬁtbceb@imda)BC area does
Simlarly, in FI(% %'51 ﬁ%&?cond r serve(gga Fl&l‘l whi ch has a
length cor resg8haHHE 2pahes %r%?v\l?ﬁ EHEIE 5] the buffer areas
21_LI ang5pl_LI, FiG. Edi[lam%d vatiathnsif de cmm-lab\ereammrduépﬁoagemedmﬂdf
that feces th escrib

i nformation st g r‘rlgeo‘#l%ijgé%ﬁ h&ﬂb‘a{%n C{ﬂré'x 185’50%0% aﬁ%ﬁt igfogpation
manufttured s CBtdu‘hl@i Ia@?QOamﬂmes ihe ferst] raprednctwmbniy et SONL& o016 8, ih awhdohs
are |ccated W(%rl%lrreéagecf 05mgtﬁnf 8drle§rf & i%? % rygagltd d1si%gntpozl datg?orgrg I‘O%[Dgl%

face a reserve preven cor
property fromdnty mgretegkdded a dins promeoﬁ@ﬁ:arepﬁ éileﬂ Meyqndtnhfermame stoege

he buff h
Than own of ¢ Hey B gk I8 ppCAERCRE P fode 1, flsEreBlefBhioh Suly WET
enbodi nent of IthkOsHmyind-seapé blaﬁﬂerlarﬁfadhﬁnhi arghd 14 lamglasmeqﬁanhvfbmdéis o the
313. To have aogf;’\%sc%ﬁt]eﬂlc)f‘h ntﬁ{i}a to e%UPAh? ﬁl@&lﬁ d} Fré QLW on éx%trrf’trh%gﬁ

medi um of FI G hée=si'n orma Ion storage nedi um of
FI G 7B incl uddé. &in m@ahase@mda@ffeaamﬂmrl iasiged RIPpHosiTAieic ske ofibe

side of the Oagaﬁﬁ%ﬁffgp%wﬁxggm&i%gaﬁﬁ\’l?edse@)’ilg rftderith §1F?:9%?Ghlaéf thhes o her

side of the OP a buffer area 43, a data area
44 are di sposedttseibied@boite, the buffer areageay fnge ¥ariqus izes 4%64%@@%@%:&5&
the reserved qﬁcﬁlgels | arger than the buffer area 39. [78] FIG 8
illustrates a out of a data area of dual -l ayered i nformati on

storage ERéli um . eIt e inloraign siorage sGRA RHIAES of andbarg padepEpentric or an

invention. The,gdpal sdnaMrtefa (oahioh BRLLRE Bb HG@ROR Sorat fedfloBFIES. § and
i ncludes first and second i nfornation storﬂ%ﬁv I a%e s. LO and

second OPC ar eéhwhere epchiagia stagpt the PPCrgeaddk &]?erf&StﬁSWQiIimPgn -only

included in thﬁeéﬁ?@%%bﬂl@%&&%fd&[b@h%ﬁ%ed Sy €0 pkdventd iid GPC inHIOPC
reproduction-only 13 area 50 LO for storlg repr odu tlon onl%{%data

i s di sposed atared ¥fadaysr Sromptiecting gm greq of 3.2 FIAY ést‘EfF‘?J\@?ea y¥FALO

t hat faC?é jthe serend iFPGloN dag réMhdthﬁvéM\ﬁﬁwHtﬁ@ﬁﬁ}d&aﬁﬁddﬂHGr?M 1}1;11-
S of ,the

area 50 is |larger th n.the cond C area 47 L

repr oduct i on- ofEPERfed- 535' ﬁ‘g “’é"‘c,‘gkeqrﬁ’teé’EFhi'dr‘?Fﬁlpﬁ‘E‘Eﬂ ﬁﬂgé?ﬂeaf b
ponlt rgl dat ]9 wrhll/rehb& 1f Thédisk 6 RNcHIEd ﬁnhip@m@gm. de%isck iGref furthdrercludes
includes a first otect|ona and a.first ar

bet ween buf f eraBf § 4&D EW%@&%L&T%@%%%%%‘?F%SW&@ é?b%lg%fe
| ayer Li furth@ﬁnﬁaﬁgmdgqhetmﬁ(fr@[erareas 45 LI and 48 LI, a second
protection area 51 L1, and a repr oducti on-onl

The buf f &8lar eas UpSn pgeorging, G 8%§%%gﬂée?ﬁ‘%6§@ar ch’S‘Pf‘/?ng elb‘lmjﬂi‘ figta to
second OPC ar egy dduddg, frb8QlhodiRotlshéwh). @h@sy@%ﬁﬂﬂdtrﬂte@ﬁ&pérf@ﬂls &m&ﬂ&anon
51 LOand 5 I _LI are used to qQbtain t fh%dﬁllime durin ﬁh ag

drive accessesn@aBAYIPRESHing NoreRpeciirplyy e SYSgh grutro er&%(f? 89}1‘0?‘? ar ea

formation necessary for initialization, swch as, disk-related information stored in a

lead-in area of a disk, and prepares for recording based on the read-out information.



first OPC area 47 _LOin the first information storage |ayer LOis

| ocated to face the second reproduction-only area 50 LI, and the
second OPC area 47 _LI in the second infggmation storage |layer Li is
| ocated to face the first reprodrtion-only area 50 _LO

[ 831D sk-rel ated information and di sk control data, which are
exanpl es of re- production-only data, nay be recorded many tines in

thg first and Teeose qu:erfmdl(_c(t bmﬁdmg bit 1%/ t638-r&Brde@d @A deceflel hoinrthe PC
order to Incre

] t ormation. In this case,
face an area c?ﬁ&ééﬁi&ﬂ Gﬁ Ié‘«tag/l”ég%fo ?léccﬁ%{f"f‘?"’é? apg ten madulatey the BCC:
i nformati on anendtakdatintarspécifitaltmannea The RF AMP 2B uiriverts e gaE rédbiveOramd

45 LI is | onger a f. di.sk-re i nfor on and di sk
control data f8¥ ]gﬂ;]zf'élgo arn(ﬁ]ﬁagnal e E? g@ﬁeﬁ?fg%mgﬁgsﬁ%’@b‘feﬂ?ﬁﬁi fgqm the
repr oduc][ i on- SRdBAMPQa té ﬁleﬂ&kebylg&f sfeﬁﬁ)tﬁdgglgeh B ol dHeRER &S forl REvo
area is lonmted dir over or 0 are e|n [ mat
storage nedi unf8¥e Eﬁ% he's yﬁ*ﬁ’ﬂ}smm{ﬁﬂe gé?qr'}]esef"é’ﬁ?‘g@&'k’ﬂ}ﬁ hlQ P‘éﬁlﬂfg(?
used to prevenstors nb méplrm@ﬁn@sp&éd {dfsmiatiod Rhe Fyie@loB@rdlROTE ®nRhiEE tHePC
area, the reprod ct area i.s als sed .as a dat. rea

because 't he r1 PeriEs{iS o e Feeantipe GeBq it Rty d b spoufedirehot di koo
never fire eackheat Mrdmgemtmﬂeemﬁﬂfngm beihy exeanted; ot mftérh&nrdaﬁﬁamearpn
st orage nedi um_of Ftltﬁ , performng an OPC process in an OPC area
does not affec?mépr]l%f’ er OPC area which is on a different |ayer. [85]
FIG 9 il[82str at d¥poa rapmduamomme@rc Tzl ﬁuabeslaayﬁbadtmm&mnmidifmm the host
st or age rrediu he d red infor.mation st

medi um of FI G rgi Sﬂéwf(;? £ sy Sn? et 0|H‘(3)rn2Sspte’}[f‘fa)r e Zanoﬂ&f‘?eﬁséfyu@’ésr the
first repr oducpnodwuoml\yh@rthauﬁ(hhlz@mﬁs fin@letd], thersystbm cimtobllek2y ehdstoad re-
information fo t.

reprodicti ononf)y q{é%ﬁ%gér Q%X%ﬂﬂﬂglglps (ﬁpmagblp g%g%lrserap f%‘i“‘L‘B AR
second i nfor naxemmdmmagboorragpendmg toi the tqadest rapﬂ)dﬁ@gapwl ifprhdtionhEhe
fwes the first I

aroa 45 L1 ancPage {l IEEr s baofd P wk bo rkfibs FALer BRI b e
47 Ll . The i nfdiskhad.iapthoupes ageptiveldignn dhe RF AMB23 eonyerts the ephicalisignah
that of FIG &ebavédﬂ@émm &ﬁﬁ@mtm ﬁﬁelgﬁa ﬁi%shhodh%teﬁ'a%&doc?w ed from
approxi mate the size of second buff II_J ?1
second pr ot ect {heRFigngl tBIhfZLD&P 8%, apg @.IPPBES &@f‘dlé@éwll%@amf@d frarethe RF

buffer area mayshavLmY Qérlr@ﬂlltﬁ ﬁb?ﬁ? DeREREIIAES £2 n{otdﬁla&ﬁrdﬁﬁ%‘ﬁd 0 §ts d%
the like. [86] Even if the information storage nedia of GS.

are nmade eccenfbtpigediroygh ECCHoyr ety é“b%éprvmﬂarep@t%tthwrvﬁ copigef smnal

the informati offomiey RIGAMESE #hdof colnbfad n&efiael Br Wy @neaictord iRAystem
starts, the OPC area 47 LI al Wa%(s faces the fi rgt reprochrtion-only

area 50 LO. HefpaEolsrda apdsrrmpeols hegikyp 19-dhe B [F3 1spadselatasesqived dom
in an OPC ar eatheDSP 12ay @fe Hoktqivixhb®a)t | Ng an area “of an adj acent | ayer
and is U as a dat 7], FIG .10 is, a bl ock agram of a_ di sk
drive infﬁﬂl ch t Kemg %B&P&Fﬁ’é‘g’% f {g angn OW?tWISQW%‘%I apaiog fythe o
FIG 8, the digi¢sedl invention ehitistasn e@m @at&ﬁl th©oRBhal oasr dhgol area for
writer/reader §1:The disk 30 i gaf iégl ﬁt&g The di s
drive further PRIZPIGER OBHEGF 82%’“ ‘&Obéﬁdé‘fi"’@?ﬁ Dl e weLonliol o
24, and a syst geasia aljiehl dks 8bthe Alfbrotionilbfbe RS Withial GETEBE radiuses of the
controller 2. Eﬂiﬂ ﬁ_lon recording, the PCIF 21 receives a recording
command togeth aon Horpet PEWY- r ecor ded, from a host (not shown).
The system controller 25 perfornms initialization necessary for

recordi ng. ‘More specifically, the systemcontroller 25 reads out

i nformation necessary for initialization, with as, disk-related
information stored in a lead-in area of a disk, and prepares for
recordi ng based on the read-out information. 15 The DSP 22 perforns
ECC encodi ng on the to-be-recorded data received fromthe PC W21 by




16 C ains 1. An information storage nmedi um conpri sing:

at least two information storage |ayers each including an opti nal
power control area obtaining an opti caI]ebrecordi ng condition, and at

| east a buffer area di sposed at one side’ of the optinmal power control
ar ea, wherein the optimal é control areas in adjacent ones
of the information storage Iayers are IS sed within different radii
of the information storage nedi um such as not to face each other.

2. The information nqrReRatiBRtitbHEYe ncdiudh, Bohprivfigr €i n, when the
opti mal power control areas in the adjacent information storag

| ayers are spa&l@astatwamfow%wnéaweokawﬁ ezclyineludRgen opinal Rewvel] Fontrol area

di r ect i ogb@fniddsn bifcar rebidiiy cohaitiog eandediddst a bliferdired 8iBEEAQ BHS sk of
| east a tol erance required upon manufacture of the information

storage HiSRiAal power contrglarg®e | nf or mati on st orage mediumof claim 1,

further conpriyhihth fRUPAREl PeildratonéleRest i RARRENI N Bf @iépﬂ‘éfrhﬁloﬁls@&age
of each of the optinmal power contrgl areas in_adjacent information

storage la§Eae 9&?@[%3%‘5{*“"9 HifeEanb ol R inlormaianstefpas Aedium sYaieas i o
storage ka¥&achsthki gned with, and faces the optinmal control area of
the other information storage | ayer. 4. The information
storage nediumof claim3, further conprising a reserved area

adj acent to the opt Wﬁ@'lnf@l@ﬂ@bn%ﬂj?égﬁé)ﬂneélhﬁﬁ& claim 1, wherem, w-FBﬁ the optlmal
informati on storage mediumof claim 1, further corrprl Si n gl ur al |t

of data BPWECORtAl2R8% hdhe paiepent '@P@éﬁti°ﬁts.§?fﬁ%@éier6@ﬁ\é%§? aéﬁp R&Rm each

dat a ar egher a distance n@a r&?ﬂ@l dlﬁﬁwmth@mf&ﬁﬁflﬁgﬁo@@m'éﬁlmﬁ L1 @isl@nbe covers
further corrpr|5| ng a defect manglgenent area, a data area, and the

buf f er afbgatliaigiEEanredes s PR enafufasiyre ﬁéﬁ‘&d%fﬁﬁﬂ?t'%rsé%fa%‘ﬁa‘epw@ dat a

area in adjacent information storage |ayers. 7. The
information storage_ nediumof claim3, wherein th of each of

: en
the buffer ardas in PREPERALIN Smr‘?‘%ec'F‘FB'H”b‘?fcka}‘fB%rw hEQMRYFFING Hrofye

medi um i puffét dr&ediepaEaa @fa@ﬁwsﬂ@gd@ﬁf each of the opﬁrmaTb@wéﬂécﬁﬂr@Bérb@@m
storage diumof claims3 erein t%é%ol er S obta

consi der af/RERN difomation slaragslavers stigh hedne eF "iAhed 3 ‘Jormat'on

i ncl udi netordyeayettis hligned withPendiRtes teptirancdttrobareh aF thepAtdrtihfornation
each ar ea a SI ze of a beamfor recording and reproduction, and

eccentri & Oﬁge layer.

4, The information storage medium of claim 3, further comprising a reserved

area adjacent to the optimal power control areas.

5. The information storage medium of claim 1, further comprising a plurality of

data areas and another buffer area interposed between adjacent data areas.

6. The information storage medium of claim 1, further comprising a defect
management area, a data area, and the buffer area disposed between the defect

management area and the data area in adjacent information storage layers.

7. The information storage medium of claim 3, wherein a length of each cf the
buffer areas in the radial direction of the information storage medium is in the range of 5 to
100 pm.

8. The information storage medium of claim 3, wherein the tolerance is

obtained in consideration of at least one factor selected from the group including an error in



9. The information storage nediumof claiml1, wherein a
reproduction-only area storing reproduction-only data is disposed in
one of the information storage |ayers such that the reproduction-only
area is aligned with, and faces the opt | power control area of the
adj acent one of the information storage |ayers. 10. The

i nf or mat itfmwd@ermiaaj@nrﬁé@iatﬁﬁ pdsitiongf wad) awhen eiza ofla bramdpraneserding and

i nfornatlé)d} ﬁiaﬂﬁé%;%?ﬂtﬁﬁ’{ data are recorded in the

reproductl on-onl y area Stori ng the reproduction-only data.

11. The information storage nedium of claim4, wherein the reserved
area of one i gf or Ml GlEASIdAYE eaaﬁﬂowm bR PR S B S0l By
opti mal power control area o ormation stora aye

12. An i afes steringorpedoctiayeonte dataris @Iemﬁedsn i age okthe infematinf stoneas leyers such
st or age :

a second ltﬁ ?i?r %E{Ha{c')' F\ﬁdsrp(%}lgaiela i3l Eleq?.% ﬂc%ﬁ?@%s ﬁ%erﬁp? Ilmra| Is ?‘Svlﬁﬁfcg f}ﬂrrgtalr%an of
st or age tthg@d]a@@hpmegfmglrﬁorgmtlondtooqgalﬁmreipomer control area, wherein
the first and second opti mal power control areas do not overlap, and
buffer areas di sposed on a side of the first optinmal power control
area and the d€cond Toptinfrenatioowtoragomerivm efrdaim & sbgein diviersiated information
13. The wher

separ ati G Gt ani PR9E IR MRS eahodtlollbl v BIEH BF Sohfing reprpglyction
i nf or mat poly deteor age medi um of claim 12, wherein the buf fer areas are

I arger than a tolerance necessary for manuf acturing the information

st orage nedi um 15. The information storage nediumof claim
14, wherein thé tol dhanfermafiopistarpgreniedinmeef daimal, whetin thermesesvecharea of
O L chBSRIREA LA ATs BichleBlinRRRIhid nhgapmmo%ﬁe@m@ St the
of a beam reco repro uction eccentrl cit

16. An i nfr@rmrmﬁoes@m@éamm um conprising: a first i nf ormati on
storage |l ayer conprising a first optiml power control area; a second
information storage |ayer adjacent to the first information storage

| ayer 18 con?i si ng\nanforvalinn sspreveaiedponeemeiing ol area, wherein the

first and secqnpk:QbimBHonRENE e RIS doRpriding &SrirSibpRtal BYEEH @Rtrol area; and
a second information storage layer adjacent to the first information storage layer
comprising a second optimal power control area, wherein the first and second optimal power
control areas do not overlap, and
buffer areas disposed on a side of the first optimal power control area and the

second optimal power control area, respectively.

13. The information storage medium of claim 12, wherein the separation

distance is in the range of 5 to 100 pm.

14. The information storage medium of claim 12, wherein the buffer areas are

larger than a tolerance necessary for manufacturing the information storage medium.

15. The information storage medium of claim 14, wherein the tolerance is
obtained based on at least one of an error in the determination of a start position of each

area, a size of a beam for recording and reproduction, and eccentricity.

16. An information storage medium, comprising:
a first information storage layer comprising a first optimal power control area;

a second information storage layer adjacent to the first information storage layer



a first reserved area di sposed on one side of the first optinmal power
control area; and a second reserved area di sposed on one side
of the second optinmal power control are wherein the first reserved
area is aligned with the second opti nal *power control area and the
second reserved area is a ned with the first op tlnahufomer cont rol
ar ea. comprising a sgpend @ﬁtum?ra@wwrpoﬂr@lr@rge. whadein e firstand sacead opliraalaiower
the buffe & st and second reserved areas are |onger

t han t he ?Wﬁﬂ?ﬂ%ﬁgngg%%nﬁkgétlnal power control areas. 18. An
i nformation sedirsigesaret] anep dispaped ¢ age side ohtheifirsdptimAlrawericontrol area; and
storage | ayer oCQRhid RsBlef afdd GibpddRhicHTneRANES tROHdoAl ol AR cBntro
second i nformation storage jacent to the first ormation

st orage kegge whewmﬂwes‘irﬁge%erwg ad I&)@itgnﬁﬁmtbcﬂme@aﬁppwalmr control area
uherei n LAgyfd {rbndRELeAREUMS R ROWRI SRR pHi2BntiR o

overl ap, J{ gr aFeas are gﬁgpose on 5ngﬂg|§ && thg ?lrst

opti nmal pomer control area and on one side of the second optinal

power control 18I €a. The mformatl%% st?]:g'ge h’l@fﬂf&m'@l{dl m 1%t halmn {ﬁg(yélﬁgp Hbas and
claim 18, further conprising st reserved area di sposed on one
side of thedfirsy angh sespnd mewﬁdma%ﬁﬂcrr@er thapdhe tirstiand second aptéaalaewer
reserved grea disposed on one side of the second optinal power

control area, erein the first reserved area overl aps the second

opti mal power control area and the second reserved area overl aps the
first optinmal jgover ACORGFHALLIA Eage medium. cefhoridifg: | Nf or mati on storage
medi um of claim 19, &heréﬁn“ﬁh 8?PE ILg?easpgngsthe first and second
reserved area@ fmtenfpmaj@ﬂ stdiage kaver gompsisingradirstendims! ppwemaentrplates; and
control areas fordation S8relgB i R/eRBljaBEht 3 HedBS iffBHhtIBhSorsbé

19, wherein tﬁeselg% c*lgrorar é%ns arrag é}{ erJ %;han aet oﬁe‘r ance necc()arsésaragraer
for manufempusingg sepend cmtmalm@wefrpogtr@lr%rg@» medi um 22. The

| nformation Sgﬂé?&?t%ﬁét%%fecﬁoabﬂﬁn@rpoWQre(Ecﬁl'trBhérQ s aehs&wéﬂsp,'a%d buffer
obt ai ned based on at |east one an error in eterm nation of
start poé&rags@ic dispesastrrgignsideokthe érsy pprimalapmer epntrabatpadingdpreans side of the
repr oductihd ARAhaPSSEEHohEbltafe 23. The information storage
nediun1o% @?hﬁﬁ?lg Bmhergrn t e first and second 19 reserved areas
are twice as large as the buffer area.

19. The information storage medium of claim 18, further comprising:

a first reserved area disposed on one side of the first optimal power control area; and

a second reserved area disposed on one side of the second optimal power control
area, wherein the first reserved area overlaps the second optimal power control area and the

second reserved area overlaps the first optimal power control area.

20. The information storage medium of claim 19, wherein the buffer areas and
the first and second reserved areas are longer than the first and second optimal power

control areas.

21. The information storage medium of claim 19, wherein the buffer areas are

larger than a tolerance necessary for manufacturing the information storage medium.
22. The information storage medium of claim 21, wherein the tolerance is
obtained based on at least one of an error in the determination of a start position of each

area, a size of a beam for recording and reproduction, and eccentricity.

23. The information storage medium of claim 192, wherein the first and second



24. The information storage nmedi umof claim 18, further conprising: a
first reproduction-only area disposed adjacent to the buffer area on
the one side of the first optiml power_control area; and a
second reproduction-only area di sposed ]a%j acent to the buffer area on
the one side of the second optinmal power control area, wherein
t he firsresegmdrieas areriwisalap large asdhebuftgparashe second opti mal power
control area and the second reproduction-only area overlaps the first
opti mal power control area. 25. The informati on storage

medi um of cl a2t 24, Thedrfeimationsidrages mediveh Sfetamd & Bpthedemmaprisingon| y
areas are | ar ggfe-BaBalden dyShreR Aitpd A {o'TRL bR e O iHeUne side of
areas, respectively. 26. 8 I nformation storage nmedi um of

cl ai m 24thajfirelraitimal pewér gostrokaspaiaidct i on-only area and the second

r epr oducti on- I i - L ty i ;
control data. QerXorgd?g%ﬁ;ﬁog@ﬁéndf %@%gﬁ%cﬁllgp?tsgé gﬁgb%3§ fﬁr%ﬁ Bo@'&?%? r%qéﬁ%(one side
furt her obingrsesomoptindl ppwer gondob@edon ar ea di sposed bet ween t he

first reprodughi.h-enl t j

the firat opt Peior B e aRedRniclfy S heEnds ¥ Sohdeplife (HhAF e
area di spuseahdibe weeandiraprodactionebniicpies duetdnsribafitsyopiineal pawer eandrol area.
buffer area of the one side of the second optinmal power control area,
wherein the first protection area on the first information storage

| ayer is alig@ed w tThetinfernaiivostbragemedivimosf daie2dowherein e disaiand second

i nformati I £ i i LUm
of cl ai m'r%?&}vaﬂéﬁgﬁlx ﬁée‘sr?rfrlirgegrqan ﬁ%cfg;r!\i gr%%gi%'nngﬂ g\fggf o?r%pﬁg?ﬁs
for a repgspadiMelyy and/ or recording apparatus to transit between

| ayers in the radial direction of the information storage nedium

29. An apparatus recording data on an infornmation storage nedi um

i ncl udi ng a pkér al i tpedifoimgtionptaragmmedivmaefelainyedy whergihtha fivet repregiction-
opti mal I FIIW To ) ki i -' :
data to DY ererf ol b 8iectdRfep kR Eh Ipared ciees il SaiclinffiialoAfind dox
cont r ol scemitoldatat er so that the optinmal power control areas in

adj acent ones of the information storage |ayers are di sposed within
different radii of the information storage nedium and buffer areas
are di sposed 8k one T¥eddomnationstaspas mariupuRialaim 28, fsther eampiisings
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to at |least a tolerance required upon manufacture of 'the information
st orage fhedvulfier area of the one side of the second optimal power control area,

wherein the first protection area on the first information storage layer is aligned with

the second protection area on the second information storage layer.

28. The information storage medium of claim 27, wherein the first and second
protection areas form paths for a reproducing and/or recording apparatus to transit between

layers in the radial direction of the information storage medium.

29. An apparatus recording data on an information storage medium including a
plurality of information storage layers each having an optimal power control area,
comprising:

a writer which writes the data to the information storage medium; and

a controller which controls the writer so that the optimal power control areas in
adjacent ones of the information storage layers are disposed within different radii of the

information storage medium, and buffer areas are disposed on one side of the optimal power



31. A nethod of recording data to an information storage nedi um
including a plurality of information storage |ayers each having an
opti mal power control area, conprising: recordi ng data on a
respective information storage | ayer of2% he i nf or mati on st orage

medi um using an optinmum recordi ng power obtained fromthe optinal
power coreniol aggasgespedivRly.r espective information storage |ayer;

wher ei n: the optinmal power control areas are disposed in

adj acent ones of the information storage |ayers within different _
radii of the BAfor ndthe@pPatadisalelaimdPunhergifgvhen the ophimakrawes certeol greas in
di sposed | ; t)] i ;
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i nformation storage nedium the distance corresponds to at |east a

tol erance requi red upon manufacture of the information storage
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ar ea,; angO prising: & controller arranged to control the optical pickup
to recor r(qata on a respective informati on storage |ayer of the
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fromthe ' : ﬁﬂm ' GRS e MRind | ;
st orage ayzadrn?ms_'r%%p ; erefér%b{cmge%oﬁlﬁ?nog pecr)wer g%énﬁmdpg%g@édg?gl area
di sposedtharegpgaiive iforaiptign gforagedaysii wWhergti on st orage | ayers within

di fferent radie QtintdiBoBl il rels SleXliiRedRkdiRentBRe M & it
are di sposed on one side of the optimal 'power control areas
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| ayers are spaced apart from each other a small distance in a radi al
di rect i offspRCivVeY. i nf or mati on st orage nedium the di stance corresponds
to at least a 21 tolerance required upon manufacture of the

i nformati on storage _nedi um ) . .
32 The method of claim 31, wherein when the optimal power control areas in

the adjacent information storage layers are spaced apart from each other a small distance in
a radial direction of the information storage medium, the distance corresponds to at least a

tolerance required upon manufacture of the information storage medium.

33. An apparatus comprising:

an optical pickup to record data on an information storage medium including a
plurality of information storage layers each having an optimal power control area; and

a controller arranged to control the optical pickup to record data on a respective
information storage layer of the information storage medium, using an optimum recording
power obtained from the optimal power control area in the respective information storage
layer;

wherein the optimal power control areas are disposed in adjacent ones of the
information storage layers within different radii of the information storage medium, and buffer

areas are disposed on one side of the optimal power control areas respectively.

34. The apparatus of claim 33, wherein, when the optimal power control areas
in the adjacent information storage layers are spaced apart from each other a small distance

in a radial direction of the information storage medium, the distance corresponds to at least a



21

tolerance required upon manufacture of the information storage medium.



