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greater reoordmg capacity. The recording capacity of an information storage medium
can be increased in two representative ways by: 1) reducing 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 LO 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 13L1, 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 10L0 and 10L1 using various
levels of writing power to find the optimum 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



[6] Table 1 [7] Norrmal writing power Normal writing power Normnal
writing power Normal witing power Witing power about 20% hi gher
than nornmal witing power Witing p0\/ver2about 20% hi gher than nor nal
writing power LO Witing

storage layers LO and L1 when data is recorded in the OPC areas with different levels

of writing power.
[6] Table 1
[7]
Normal [Normal |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% 5.8% 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

(8]

Acording 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 second in-

formation storage layer L0 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 may not be usable.

Disclosure of Invention
* Technical Problem

The recording status of one of the first and second OPC areas 101.0 and 10L1 may
affect the recording characteristics of the other OPC area. For example, as shown in
FIG. 2A, 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 10L0_B thereof, the recording property
of a part of the second OPC area 10L1 which corresponds to the ocupied 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 unosupied part 10L0_B of the first OPC area 10L0. In other
words, since the transmittance of the laser with respect to the ocupied part 10LO_A of
the first OPC area 10L0 is different from the transmittance of a laser with respect to
the unoaupied part 10L.0_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 oxur.
For example, an information storage medium having a single information storage layer
may have eccentricity of about 70-80 1 m(p-p) (where p denotes a peak). To
manufacture an information storage medium having first and second information
storage layers L0 and L1, the first and second storage layers LO and L1 are separately
manufactured and then attached to each other. When eccentricity ocurs during the
manufacture of each of the first and second information storage layers LO and L1, they
may be attached to each other such that areas of the first information storage layer L0
are not aligned with those of the second information storage layer L1 as shown in FIG.
2B.

When the first and second OPC areas 10L0 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_IL0 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 L1 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 Solution

An aspect of the present invention provides an information 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.

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.

Aaxording to an aspect of the present invention, an information 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.

Adwording to an aspect of the present invention, when the OPC 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.

Aaording 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.

Aaxording 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 to 100 g m.

Acxording 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.

Adavording 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
such as not to face each other even when each of the information storage layers has a
manufacturing error.

Acording 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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Aaording to another aspect of the present invention, an area for storing re-
production-only data may be disposed in an information storage layer such as to face
an OPC area of an adjacent information storage layer.

Aaording 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 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.

Acording to another aspect of the present invention, the reproduction-only area
may be larger than the OPC area.

Aoording 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.

Adaording to another aspect of the present invention, the buffer areas are disposed
at both sides of the optimal pbwer ocontrol 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

Even when an information storage medium awording to the present invention is
made eacentric or has a 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

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

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 medium
of FIG. 1;

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

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

medium aording to an embodiment of the present invention;



7.2 [8] According to Table 1, if data is recorded with nornal
witing power, the jitter char- acteristics of the first or second
informati on storage layer LO or LI remain constant. On the other
hand, if data is recorded with witing power about 20% hi gher than
the normal witing power, the jitter characteristics of the OPC area
of a first or second information storage |layer LO or Li in which data
has al re?y beenF{@s AR A BlulLsd &ent ddentilstudsDf HRRENR 0D jRne of
the first and second information storage layers LO and Li wth
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an informati og\:@tgrage medi um having a single information storage
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and second i nfofmation:stora I j : ond
ator age | ayer SO e e rai G o Ehdy el th pn bilbpdibop B rcE
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of each pf,;the fifst ' ' - L
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information storage layer Li as shgyyyel I [ 13] When the first
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that contacts érﬁ'l?odﬂﬂ&ﬁ of the present invention includes at least one information storage layer,
each of which includes an optimal power control (OPC) area for obtaining optimal
power. The OPC areas are disposed within different radii swh 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.



4 D, and thus the part nmay not be used. Technical Solution [14] An
aspect of the present invention provides an information storage
medi um i ncluding an area in which opti mym power control (OPC) is
performed, thereby preventing an area other than the OPC area from
bei ng affected by possible eccentridty. [15] Additional aspects
and/ or advantages of the invention will be set forth in part in t he
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influence of the recording and reprodiwcing beam.

[50] If the information storage medium used is manufactured with an error, the first and
seoond buffer areas 19_1.0,21_1.0, 19_L1, and 21_L1 prevent the first and second
OPC areas 20_L0 and 20_L1 from affecting other areas.

[51] The first and second OPC areas 20_L0 and 20_L1 are disposed within different
radii so that the first and second OPC areas 20_LO and 20_L1 do not to face each
other. In other words, the first OPC area 20_1.0 faces a reserved area 30_L1, and the
seoond OPC area 20_I.1 faces a reserved area 30_LO. .

[52] The first and second OPC areas 20_L0 and 20_L.1 are manufactured to be spaced
apart from each other by a distance corresponding to no less than an allowable ec
centricity amount in the radial direction of the information storage medium. In other
words, a difference between kxﬁtions 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



5 [23] According to another aspect of the present invention, an area
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storage |l ayer such as to fax an OPC areg of an adjacent information
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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 llustrated 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.

{57] To prevent an influence of eccentriity 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_L1 has a size corresponding to the allowable eécentricity amount. Acordingly,
even when the first and second information storage layers L0 and L1 are made
eccentric by the maximum amount in the range of the allowable ecentricity amount,
the OPC areas 20_LL.0 and 20_L1 of the first and second information storage layers, re-
spectively, are arranged such that the OPC areas 20_L0 and 20_L1 do not face eaxch
other.

{58] In an information storage medium with a 120mm diameter, the allowable ec-
centricity amount is in the range of about 70-80 1t m. In an information storage
medium with a 60mm diameter, the allowable eccentricity amount is in the range of

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



storage nedium [30] FIGS. 2A and 2B are views illustrating the
I nfluence of an OPC area upon an area other than the OPC area in the
conventional dual -1ayered information storage nediumof FIG 1; [31]

FIG 3Aillustrates a |ayout of a data drea of a dual - | ayered
i nformati on storage nedi um according to an enbodi nent of the present
invention; [34FIG 3B illustrates a |ayout of a data area of a

The pr esont | msarruartibal: Sbt 80 ReflE P kg EIREN BERL A o
eccent rh st at etd_dfl, ande2ldlid havessjzes érdthi ringe of3 fookP0gk wisa getoredir tim atfowable
FIG 3A [34] & gitrkg’t?‘_afdohﬂ§ bf & fobsiBle! kAR B infd 1r@t191?§t8ragé 524! 2
four-layered information stora redi um ar or di ng to an enbodi nent of
the preséfl i nvedlG84A pBEB HlugratgBe firdt and seqnslsnformanastiragedayeral @arolf
the four-1ayer | ' esﬂtt%r ' Ay G 6A
illustrates a %gr\#}g{%%rﬁ%??ﬁe u@%ﬁ? %Eg%%g—l %?‘%# glat{nlﬁ'o%l?\e l[sag %Jr%fgdée

medi um of Fl G alpayablegpenrrigm@mt.dig. 4 Cillusiraies thefiest ahid feeand iwformation

eccentric stat ﬁéréﬁé 1721%3}? h@'&lﬂé L} 3%86 derde @@gﬁtth@ﬂnéiaﬂg?gtéhé@ﬁhms? fe-

FIG 6A, [38] FIG ustrates another variation :
dual - | ayer ed i speefivelit obhe inforeagion sterize meamRfEIG3RA. FIG. 4B illustrates the first

and second information storage layers L0 and L1 made ecentric toward the outer and
inner boundaries, respectively, of the information storage medium of FIG. 3A.

{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_1.0 (see circle B) or the reserved
area 30_1.0 instead of the first OPC area 20_LJ0.

[61] Referring to FIG. 4B, when the information storage medium of FIG. 3Aisina
maximal ecentric state, the first OPC area 20_L0 faces the buffer area 19_L1 (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 isin a
maximal ecentric state, the first and second OPC areas 20_L0 and 20_I.1 do not face
each other and acordingly 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 eccentri, the first and second OPC areas 20_L0 and 20_L.1 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 L0 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, £.2, and L3, respectively. The first,
second, third, and fourth information storage léyers 1.0, L1, L2, and L3 include OPC



FIG 7B illustrates a variation of the single-layered information
storage nediumof HG 3B; [40] FIG 8 illustrates a |l ayout of a data
area of a dual -layered information storgge nedi um according to

anot her enbodi nent of the present inven1t|on; and [41] FIG 9
illustrates a variation of the dual-layered information storage
mediumof FIG 8. [42] FIG 10 is a blcck diagram of an apparatus for

recordi ng/ repr Ghngn I-Rf ty I+f e f SRy Ha
medi unr di ng toﬁgér% zl(e)ﬁ%%’(%pﬁ%%'zﬁﬁ ﬂ[hﬁgbg“rlé%gn &!l?lr\{élght | on;jS’gE)d%%”Z’é] 9%‘%&
11 is a bl cck and2gdnraspecively sanddiataageas 35l 3A 185 dgpandsisub3.ofe-FI G
10 is inplene g&ivﬁ%}de for Invention [44] Reference will now be nade
in detail to the enbodi ments of the present invention, exanples of
whi ch ar B511 | ust Handeformationestassgsripediyn hes aiplavelifeef infarnastion stordgedayers, it
reference nu b : :
enbodi nent s g?{éghgg?:(?P@g%&g%{ng(\%vﬂag&giﬁag%%‘ﬁsgkgé g&sl%}r%? lﬂplrl\l\l/%ﬂr%g fncf(r)\n a{/lon
referring to tdterage lgyaresy ORQUEEas R bi endg01ls incleed ig fhepdd-ngBbergd in-

i nfor mat i on_StarAgRARAMTRIREI A0 & A8 BIRUTRMAPE hRaPIPEB

i nvention includes at ast” one I n mati on storage |ayer, each

whi ch i ncl udes20ah2 insiudediin the wean-rigpherest infoopajonastasageriayer atstrefentdy as
Chat The GPC A e B R O e P A TSl AR v
i nformati on sthgeed|infpanaionsiorsgeldayer rasaecsively e disposphihiaidifierenir ea
(DVA) and a dat@uak®tte hnfOhhsidn $&fize FddRurh SA pEE O HERr areas 19 L0 and 21_1.0, a
pair of buffer areas 19_L.1 and 21_L1, a pair of buffer areas 19_1.2 and 21_L2,and a
pair of buffer areas 19_L3 and 21_1.3 for preventing an influence of the OPC due to
ecentriity are disposed on both sides of each of the OPC areas 20_10, 20_L1I,
20_1.2, and 20_L3, respectively.

[66] Reserved areas 30_L0, 30_L1, 30_L2, and 30_L3 are further included, and buffer
areas 31_1.0,31_L1, 31_L2, and 31_1.3 may be further disposed adjacent to the
reserved areas 30_L.0, 30_L1, 30_L2, and 30_L3.

[67] FIG. 5B illustrates an eccentric state of the four-layered information storage
medium of FIG. SA. Even when an information storage medium having at least three
information storage layers is made eccentric, OPC areas in adjacent information
storage layers do not face each other as illustrated in circles E and F of FIG. 5B.
Hence, an influence of the OPC exeauted in an OPC area upon another OPC area can
be prevented.

[68] Referring to FIG. 6A, a variation of the dual-layered information storage medium
of FIG. 3A includes at least one information storage layer which includes an OPC area
for obtaining optimal power, a DMA, and a data area in which user data is recorded. A
buffer area is disposed adjacent to the OPC area toward an inner or outer 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_LO and
20_L1 of the first and second information étorage layers LO and L1 are disposed within
different radiuses of the information storage medium such that the first and second
OPC areas 20_L.0 and 20_I.1 do not to face each other. The first and second OPC areas

- 20_L0 and 20_L1 are disposed to be spaced apart from each other in the radial



7 [47] FIG 3Aillustrates a dual-layered information storage nmedi um
whi ch includes first and second information storage |ayers LO and Li.
The first information storage layer LO {ncludes a first OPC area

20 LO, a first DVA 23 LO, and a first data area 35 LO, and the second
information storage |ayer Li includes a second OPC area 20 LI, a
second DVA 23 1-1, and a second data area 35_L1. [48] The first and

second OPC ar edisection bf¥hamefofhtion s@rage nedninell adiklahee SirkHpBABAL to at least a
radi uses of theailnformatioq stor%ge medium first buffer areas 19 LO
and 21_LO are JPEFBELETTHSY BHOUSf and behind the first OPC.area

20_LO 1 ¢#ject i vdlhg firboffacartn g1 £0 indigrsedidh 4 didesTdhAmst OP@haRa0SPOEId
in front of ang.behind the seco ORC ar.ea 20 L1, respectively. [49]
Preferably, buﬁt??gﬁe %ﬁ%@g mfa@ﬁﬁlintﬂ% {plorption stprage mgdiumesngithe f?ﬂ‘?‘!dé}u;fer
areas 19 _LO, 2drea @ _LDiskisposedron aXideldf tHeavent ©Pgtdrsa IULA ikt @6és th@inner
cover a tol era€ i i

C ry faor manufacturi an, i nformati on storage
nmedi um The to (glr%g% é)?&?}%%f%%?&%f%e@b%&“&%tB‘?‘lmS‘Prmé{‘o’l Hoage HRALYY
three factors: heamoemeourici':)y;l t}teh‘?stdeﬂ eafomicgatffeﬁm'ew‘ﬂt_h,e agd 89 L1 PR&d édél@n of
erh area; the size m ecor di n eprodtrtjon; an .
eccentricity. %‘hé‘ 'gﬁ%%ufét ?lmﬁd t W@gh%{feerraf:ﬁaﬁgiﬁoo?f’ngf&t—ﬁé Yeaarilen%g‘?rf‘isﬁﬁ’f‘d%
eagh ar eadi ﬁ geneleastditt Waxiinng emngg'eir)i agoun. mbeesmf%@aﬂm:;@noa%@s@_gﬁ are
medi um and has; [ i n, an i ma st or age
medi um havi ng (%%)q%%(ﬁdé?r%rg?ée)glgtﬂﬁsétaﬂ%geﬁmﬁlrbé’g@f A —géf‘%fl i%oﬂr]ecor ded on
or reproftitéd froin thetnfolmatian sadige cediunt ofHIE. 65, mffuelet adadiye mclhaem
spot because t i m.spot _i.s typi.call reater. than a
Trrk prion Trodedtheonal 23 B REAT ARG S (BN Rlecka BeifuAa LT Byd
t he buffer ar ethe detg atse 38 dile Thisnthe inforneasion istheaga triedivnodf FIBe6A ipreridek nvre
recordi ng and b nt _an i nfl ce,of the
recordi n% and %rﬁog%3%+%§egg§ﬁh§?g%?nt?)&n&?g\é?)ﬁ S n nn%i Li%%@o?%ge
medi um ub@l i s - §Btand &€ illwstrate gif fasent oraxinime ecentst statecofbednttlayered
buffer areas jigfehgan&l]scdrggg r%%i% 0¥ Ayl 63;1?1\}%1% H{eg}f%%d t06nd fn%o%nf@%d The

second OPC areas 20_LO an rom af f I'ng other areas.
first and secotfageHayesy k@andlol aronuydeleeentid towand thi mpersd owlet boundaries, re-

di fferent radigpesRetyNdtmd Moratist sidask S68& r :
20_L1 do not tsil))efrglry’each ot her.. In ogeher ngg)cfig%?t Q&?sﬁ?\ggﬁiﬁg?gg’e%le
20_LO frees a se@sdQPsares 2a L3 daces the PHEA 2B E.04e tefustdMiomation spoagellayer
faces a reservgd area 30 LG [52] The first and second OPC areas

20 LO and 20 1,1 are manufactured to be S&%fed apart from each other
by a di stBhce coVPesihehisst Agd senddnioanation storgs faysrs il Ld asemadn eobaniricy

amount in the pagiddhe dbidrad ifdbr Kund s, rBpEiRl ] SNthé InPErARBo REHaLEN | N
ot her words, a dl'ffeéglr&f%Abet ween. | ocations the first and séecond

0
OPC areas 20_L%§digo 49 Shayan indda9C. dhe st OR(R area 2. J-Q fazes therhwififer he
al | owabl e er enidai 19 1y AMRUBIond THIGrmaBoflktbfa@8 RYGA 1D ehI@B BechbREOPOGRLI ONS

ARG REICR e < TR il D GO L

second OPC ar e@ordy)ird this case, the first and second OPC areas 20_1.0 and 20_L1I never face exch
other even when the information storage medium of FIG. 6A is made eccentric. Thus,
the first and second OPC areas 20_L0O 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 LO and L1 include first and second OPC areas 40_L.0 and 40hL1_, respectively,
DMAs 42_10 and 42_L1, respectively, and data areas 44_1.0 and 44_1 1, respectively.
A buffer area 3_L0 and a first reserved area 41_L0 are disposed at both sides of the



[53] Referring to FIG 3A, the first and second buffer areas 19 LI
and 21 LO preferably are separated by a di stance corresponding to no
less than an all owabl e eccentricity amognt. [54] The dual -| ayered

i nformation storage nediumof FIG 3A further includes at |east one
pair of a pair of buffer areas 3 | _LO and 31_LI and a pair of buffer
areas 32_LO and 32_L1 and reserved areas 30 _LO and 30_LI. The
reserved ar easfiB00OPO aaradi0300, lahd abyffeciredrd_[Lb ahdid ssdondileserindf &rex Dal Pas

a0 o or SSBETs I R BB PR AL L B e

dat a area 35 L@ediom EFIG.DA is fHeShme as thaeofdliGl 3A dy thaedle fint sidgitdndrOPC
st orage nedi um of I 3 ffers ed on.both sides q rh
of the first aNgs<& c:@%“‘@%agﬁée spgéecfw%gﬂﬁﬁ‘%eq_ f Fadigyses. fp,contrast Wit 196 .
corr espondi ng 3Arth¢ fimhahdsecnd deservbd arend 4 1010900 BATS of AYGI7A Ha: aiftfbrdnk .
Preferably, this pri Ie| i,ed to single- | ayered

i nformati on stfag anr}ﬁ? or et %??g;%ﬁ HF% 1 0?561 3‘%&???&1% ﬂ?%bqffeé?rea
3B, the singl e2l_a9ethe tesemvédamasd_di0, &tchhagﬁfmchamm L(maieuel}mm@ally(ﬂﬂﬁosed
area 20 and byl &iadla8enafopeddbocl SPARRLs i ARt RoRIARS sPhulfien HG.

area 20. The single-Tayeéered OF TBET 0N 5
i ncl udes a res#, ‘tdmcfnatrlea:r\&ﬁ ,area 4DMR0, Z&hichdrnasl abcngﬂtmeapemdlﬁg'pto tAsreserved

resorved aroa 30 Ak and sl Eked A% O 51 LD FRRSES oREMIEEF i 2By

bet ween t he DNPPQ8readtl fthihatdfates theromter BBundpy7] To prevent an influence

er hegf:i et Ef%ﬁéﬁ‘?é%ﬁ tﬂi@#fdﬁ%‘? ff;fﬁﬁ%ﬁﬁ% » {;i‘ﬁjg?he it
21 LI has a sia@& ey o tigflyt &sp Y aiiet Y0 dntothart .
Amor di ngly, evga, g@‘%ﬂhéf B&Jd?{f %mﬁféﬂg SEE9AGA %%55%%1 lré’s@rvé{;]%ei‘gf ayer S

LO and L | are nmde eccentr maxi murh anou
the al |l owabl e \eltsdlehﬂsraﬂmgﬂwmn@mg tahibe eRaved @883(2041@@1&@!12@1‘ Lt’casof

the first and ﬁeﬁwf#dgﬁfmrms %d%h‘arsﬁig%flhl%¥§ (il_ Pﬁﬁg'%?&%o' ¥,?lt1¥at fa@és%he

arranged stch that th as 201,00 a not “face each
ot her. [58] Iﬂn%bp‘f‘ﬁdé}’)'rratl on storage mediumwith a 120nun di aneter,

the al | opgpl e ecgg H&srchgédta\bomw}hfohﬁatidﬁ smsgenﬁ&ﬁ@m%td@g)@%e Fifi9 o

in. In an information storage nediumw th a 60rrnn di aneter, the

al | owabl e ecceWdipetsaye ﬁlﬁﬁtfﬁ’tmf pdssq thayQREC prapsde adreeabigfrmpomgonsge fayers

The al | owabl e greRddr it &1fﬁf@ﬁﬂﬁhm‘é@dn&%a@@@ﬁGﬂthe@%&éﬁac%'a?r@seﬁfedan
9 informati on storage nedium Hence, the first and second buffe
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100 p in SO agoPCS PHEabIfi@hSdekdVadirer QAREMIrTek Gich YhaBfBdREh dTfthebbC
possi bl e kinds of .informati onﬁzto:ﬁﬁ}e nmedia. [59] FIGS. 4A and 4B
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whi ch arg7pade epBKRITBIllGstas hitthdrBMibodiMe BTNy siNglé- my&ea Rfofn@fiee stofage

the all owabl e eccent unt t es.t e first and
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in ger an]g grtG ahiedngh BﬂHIG Z.%, thé em@e(tztyewal mfonﬁz;tmhh&)r&g&gﬁdi’lﬁﬁ bOFIGS 7Br age
medi um o [ at es irst an 0
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ol i or 1 e w4 dfertud arCasilea MRl BTl leielBeal], RS
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maxi nal eccent?oém%t{"&ts@mg{e%e ‘1”? Q{ﬁ@& %f?‘ﬁtﬁj%t g Sleﬁa(?génf]?ﬂ’éat’ﬁﬂftfoéarge

layers 1O and 1. A second OPC area 47_L.1 for controlling optimal recording power

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



[ 63] The above-described | ayout of the dual-I|ayered information
storage nediumof FIG 3A can be equally applied to an information
st orage nedi um having nore than two inf%mation storage |l ayers. In
ot her words, in an information storage nedi um having at |east four
i nformation storage | ayers, odd-nunbered information storage |ayers
each have the layout of the first information storage |ayer LO of

FIG 3A and em@aﬁomadrmgnfepfoﬂaiub%n@tdafaaig&slﬁ&x@ hta l%éﬁBn Bﬁt}ﬁfg%lﬁn-
| ayout of the ?econd |nforf§:rl§l1?i storage | ayer

FIG 5A illust gon,storage tg“H RS Fﬁ‘éf’f’?‘@)ﬁpgtafﬁaé@eLhﬂalPlﬂﬁtHQV| ng
first, second, pfdﬂwtﬁn-oﬁljﬁhréiﬂﬂ)r LO isl Iﬁlfg@F Rt theRe®h®OPAArdaEL B Exg}npiek of
L2, and L3, re ectl(?( é} ‘Il'%1 f second, third, and Tourt

i nf or mation st SEAgRIOFUGen-eoly gata pnclude 2 disgiglatedinformatior andmlisk %H@lr@t%s
20 LO, 2G79) , 203K ,ﬁrm@foﬁﬁmoa stof sm@elt Lo/Bhiher 19&!6&3%%h9rot8§mla!rea 5213Ldo
L2, and 23 L3 '\g;g ec Eé 7_2129 ataqéifas 35 LI,

35 L3, respectF1 2}{/’)'[ %) Frep st pefse f%ﬁreéfﬁ—égén%&%mage@d in-
plurality of i fd‘rmauimism’ageﬂ‘aﬁ:?ageuﬂtl&)fﬁfcﬁsdes Eufibi&rem.’i)@,(ﬂ ARy aRer 84 second

i nfornati on stor %\é ${i'h ngd an ven mbered i nformation storage
| ayer (s). OPC Bﬁ" EOIE 8 ot G‘SE%"H el EPW“H’IX &2 e d-In s bpiler areas
mform;':) i on stgﬁagemaagamaaéelspcgé@mrwdlmbs@thfelsé@hd@@a@éaaﬁﬁmand oPC
ar eas an

éjﬁ t‘f | uded in the g;érbungered i nformat]

storage ISYer ardTF Séf“i‘ PG Prfectiop gieas Ang 35-Lhaye usedstg pbigipghe time
second o:vc ar edwwingiwHidhea djﬂd‘}rﬁﬁmﬁ’sgmbaﬂﬂﬁeﬁ&ﬁhhiw mp@tha?lmraé Qrp‘i‘&gdtﬁﬁ
storage |ayers, res ecti S ed wt erent radiuses
of the informatthii2 %‘Fgéoﬁ%é‘afuh?ﬁeak gﬁjfri‘ffa’ﬂdh’@a Lﬁi‘éeégorig 3 &knd
21_LO, al$idir of Badfdfele fistemd sdBnd buffendread 43 110, 45_paj 48_DD, HdisRer 1 p4sqas

19 L2 and 21_ buf f er areas L L3 for
preventing an l%tﬁ%cﬁ%gg%%rﬁg# by fa‘&%fi‘“&%“ CCF%?aré’cfl eﬂ??ﬁf??f%’ygg?éfﬁ'aﬁﬂgﬂﬁﬁged
on both sides strageaptdiwh. Theetole)‘%@ceals obein20 il ©psi@@atidn, of 20lchs? onaofthree

20 L3, respect Y. 3 1, 3 nd
30 L3 are furt aéégljslar?c @ d‘ﬁg ﬁ&%&ﬁ;@aﬁ@ég?r}? g%gpﬁlp%op C?IT_-Lh TP Q?lSI{EZO% #and
31 L3 may be fhnamferremr@p@smﬂeamﬂmemand ecctitecityeEler arsd imthe dsteBinht@n
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storage | ayersyhs cﬂﬁqgre%&ﬁ&ﬂ;nr dr? ﬁ(&é{ fo8 altdc @i fgngg:rent' lm:]?fsrg?fektgﬁb%a

storage |l ayers do not face each er as Illusfra I'n Cl

F of FIG 5B. heemceot besupathe rdis of Bie bearn spds wRiendly mesdter fhaan (@FQitohea

upon anot her Chifusaf 1iffef #a RPILECHBIE A D reak BB

vari ation of theS ual -el ay %r? I nf or mat |re§%1 s%néﬂr%girﬂélﬁd (g%énﬁo{ehgné%gﬂx

i ncl udes at eH?tSIZGr‘i’émerWﬂFfrﬁ% a3y '&ec@fea@élefiay@ﬂmdm@n 9fileg sizkeef 2an OPC
area for obt ai gigAfin dgaafdre@od@@g@sm@om oAl of iffeflocr@ doforthl &l ro.

user data is recor ed. A buffer area is disposed adjacent to t

area toward arP/PHHBE Aoyt er boundary of the information storage

medi um {®9] TheTs yl%lveﬂt%h{ﬁﬁﬁgnde%i’ BleOHd ﬁ&nsah(ﬂﬂﬁ&ﬁt ﬁ?&inuﬁa[pétoﬁg&ayréﬁhe

i ncludes first_and second infqQrmation storage yers
first and seccfﬁéf%%“ 2 &54-03p the &rst dnfopmatiop st@fagg, Ilf’é’elf L9 istlocated) tosfaeedhel

i nf or mat i on StsekAdeeprdNaIch-dal) AROS0-L1 308 (R REMRATTPOLDEN 1diif fRls8Rhd
radi uses of the. information stora ge medi um stch that the first and

second OPC ar d&forgionsiosigs 12yer L 1sderatad fo facs the Hest spfoditivaronlymsea 508t
and secopd} OPC aDEE-—'ieth@d_i-n@’rﬁlﬁdo%dldlsk%lﬁrcﬂ da@oRIach 48 ekfnpitiaged- apart

fromeach other jn the dial 1
pro ucuon-only ata, may be recorded many times in the first and second re-

production-only areas 50_L0O and 50_L1 in order to increase the reliability of in-
formation. In this case, to face an area corresponding to at least one pair of disk-related
information and disk control data, each of the buffer areas 45_1.0 and 45_L1 is longer -

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



direction of the information storage nmedium by a di stance
corresponding to at | east a maxi numeccentricity anmount. [70] The
first buffer area 21_LO is disposed on side of the first OPC area
20 LO that themthe outer boundary of the i nformati on storage nedi um
and the second buffer area 19 LI is disposed on a side of the second
OPC area 20_LI that faces the inner boundary of the information
storage [gafi um Béaosdhersofiting ik repfodutivnagey aedlisuaelyadfeord by the OPC
eccentricity, the first and second buffer areas éF§C)a d 18 LI fxe
oh ot her . The sy e Readlonifd dorihorves Pebedos ay O DFTAURRe o

| ength corres m@gmgedmxn@f Ft&astrhﬁsh@hﬂathb RPIOREL@AGITY Bick ¥ 1#8D W Prevehingn

reserved areas 0 LO re dis cent, to the fir and
second buf fer ?€8€C JaP%fea uPOIPf“Pe‘]“ﬁ?Cta Fl}‘?frﬁl?fﬂiaﬂl%mﬁy area is

storage medi uralgfuséd & a ke arao Abw‘ baﬁusarﬂeaa@rsmﬁ seddad @@@hrmmemaﬂdhe
DVA 23L0O and theLijata are etween.the DVA 23 Li, and.the
data area 35 13- $hifEnet ‘éeVF ?‘ ol eg‘flbt"ﬁ‘a’ee%&ilcﬁ-‘fr%fmlﬂi‘ BA

pr gvi desf DT € farneRioh Slorf Gddng oBEIG. 8Aeeotriag ah OO %r&?fsrmtan QOPCSired dge
medi umof FIG 3 strate different maxi num
eccentric st at”é’%%‘f&tah%hﬁﬁ)ﬁ t“ﬁ%ﬁ@&‘%%ao‘t‘#m ‘%t or age medi um of

FI G 6A. [8fhen t hBIG. I9rlﬂtlstlat¢d a yedaiod of tHealuatelbymed Bfcvmaten dtaygs Sieditnafid
LI are nmade e n e.inn nd ou b i . .
Fbsonet oty T35S ih b @Rl ot d frortiatn 0RO Rl ERA, BBy intopmagion
in FIG 6B, t h&)l’@dﬁ)ﬂd LOR¢SIwdes the IDst lrbprodiciion-orte VB0 A3 (fGIGNS tievhich

T irst | nf or mtdbﬁ?(ar gi g@e zltt%%%r raprﬂhwglr)%%&na H%kf L SI d&ngorsecoﬁlﬁsnon—

i nformation st eccentric towar
outer and i nnemlymelmdzandeesmdaésppmtdcuai yrea BE_Li0hA seewhd infatmatinn stomgage

The buf fer ar 4o T iUy RRCEIERATIE) thl s el o6y, Bl b 20

and the second0CRT Fastemd26ohd bffer es:atdrﬁelemif@LLhmall@ﬂzseld@t bcvth stdes of the

first informat e . e
first and sec cgjnlg%é’%% T Tl“g%l%n&}lﬁét%nndJ @-6%{15}&%%1‘6@)?%?@610%9&%0 élct)tﬁﬁgftmg\? r?n
when the inf or‘r“riﬁtilmthslttbtr seqadrbutfenaredd_EIL @ sigA th appraximatedtbesies pighe
Thus, the fir 55N SRS e Q O dred 501912 F1G1 4, QGt
each ot her. Al%éogﬂ@gugecorgll %ﬁggx?ﬁ o?&ghgl% %or rratlson st orage

medi um of FI Gdegaibedpbaye. thebylégeed Mgy hawkivAEiong SiedfelepadingrondisPArRese, use,
much as possibfigelké4] FIG 7A illustrates another enbodinent of the

T the 1iki
dual -1 ayered informati on storage nediumof FIG 3A. Referring to FIG

7A, the Bl st anBvesdt Bednfprnasionsiorags mediBA FEGT faad aremadiiecpsntiicRriagde

first and second, (Fenah@a s £iakibd 8NGHGE te inforntaGSPR6EY Bbdia opMﬁ% 8 and
42 LO and 42 LI, respectively, and data areas 44 LO and 44

respectivel y. 9awhe pash awp siarts she QPG arsa 47 lralyaysd&ss t}’éélr%rf%l%io‘iﬁn‘i’_@‘ﬁ}’ e
di sposed at bogd spi fgSHce tﬂttereprlaamhbﬁ-%my@& S E@pAQertd Be OPWinan OFd er

area 41 LI and a second reserved area ?li are d| S sed t b th
si des of the &M@ 1€J3€fr8?’é‘afeﬁ'€?gl_anlareaﬂfé“? f‘??Phlé-‘t"’tré BUSrady

of FIG &DC] i s t hercsatgs ABloddtdersh ofs @sk 3#ivé i villitthd i}@)alfahfssﬂf FHHd7 is im-
second areas 40 LO and 40 L ar.e sposed Lglﬁ%ét g di fferent

radi uses. | n doeReEE: Rejerripgte B 38Ath ive giel H tP 8¥s dile
areas 4é_|—o aﬂﬁétgrgrfhdergfg}gdﬁk 30As aved ididd ;ﬂﬂ@liigOSlS'l‘ZeQﬁA SkF]diB’E fﬁl’]fl&r includes
reserved areas an t he rea
70, the r cocriioll b8 7hen e AP 23 5ot Sk epndyler 35, o'
sequential ly disaasasi@s ti Sitegles]. the first OPC area 20_LOt hat
faces the outer boundary. Simlarl FIG 7A the first. res ed

area 41 188 whi cHpemEccordingibe BC(I;/B@?{ é%cﬁwﬁﬁ? REPreBE cpRmpR iOEfRe vél fato

30_LO and t he RutbfledrGRs hastgtc@sm)mds%tems@oxdt&mmepkrmﬁnﬁmmaﬁwmh

the first OPC area 40 LO that _faces tf e ter bound aﬁey
necessary for recording. More specifically, the system controiler 25 reads out in-

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

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



[75] Also, in FIG 3A, the buffer area 31_LI, the reserved area
30_LI, and the buffer area 21_LI| are sequentrally di sposed on a side
of the second OPC area 20 _LI| that faces ¢ he inner boundary.
Simlarly, in KG 7A the second reserved area Y_LI, which has a

| ength corresponding to the reserved area 30_LI and the buffer areas
21 LI and 31_1 1, is disposed on a side of the second OPC area 40 LI

t h?t feces theThaDsp 2D(p_uﬁdafs)EC¢ &iebdiAg ofl eRas-bbesto @@@Hﬁg rdcBfed from the PC
i nformation st ia xor ng to the various e iments are
manuf act ur.ed s@{:?ﬂﬁy '{% g"i% w?aé @ég‘ﬁfec?lﬁ %@H:g eq modulgies the BEG-
are lccated w éﬂiﬁoﬂediiafa‘iﬁmapécxﬂeﬂdnmasTH@RFWMP 28 a@Ner@ the BRa (Heived Bod
fax a reservedar .ab er r a,. he b reventing a recordi ng
property from B gjelag’aa(?g{f E*?#*aﬁ%‘ﬁ?%%%vg regRdgsd, fgm the
area or the buRFetMRRB® mlaatsktsacne semmoécewaea imaidaRsessary fONER0

embod mont of - PRECLTGIE SHyBAEUsIEs 5 O St oRuborRe Wrftshe B0

3B. To have a storsis r@mdymug stplaed in€orphdtibr, lﬂﬁ%@ﬁt&d chritfolieNzs dsoﬁﬁnaﬁxﬂ@fh@ge
medi um of FIG 7 ered i

a .lon stor
Fra T nel uargn ok i e Sops e e ihepd iRl e Bebatiet dausl 20
si de of the OP@hareeordifg sramj while eerdugds Beie@exbiutel, 8PafER decdtdidd1Ris 6Edner
side of the OPC ar ea 40.. A DVA 42, a buffer area 43, and a data area
44 are di sposeﬁ”ﬁ’&? Cent to the reserved area 41. In this enbodi nent,
t he resef8dd ar edJpbi répgoduatiogethe tPEAVF ZMCdmvHsfa&épradlLeﬁorBdomr{la?lﬂ]ﬁdﬁl ﬁetht
illustrates a t of f ua- ed infor
storage nedi M‘%@é “2 Th? oydsger?g erﬁeer(r%(?gr %tlmgglﬁahgn P&t & "
i nventi on. Theprddatioh. éyb?mehle inftfabizareniiomnplacd e spsten mntmﬂed—ﬁ reddls out re-
i ncludes first 1 O and
second OPC ar &4 Q&r@%ﬁ %g?nﬂgg{lr%og?%&%gd §1§)ﬁ1{e%9ﬁ% 3|r0 gﬁ% %fé_ 5??0&_“10“ ata
included in t MPwmpﬁwfmmpndmg totthe regé-obtagmodicing sp@d infofrhatmn. The
reproduct i on- oty 1h3rbctfs BlkeChd: Bto B0, 1ROLOALEL: Ba R ldeclRbfme

i s di sposed at a 'on o Irst rmation storage | ayer

t hat faces thedlsle%(bﬁ@d opputs areeptica signalThiee RF AMP 2eppnueitsché opticdisigpalar ea
50 LOis larg F}g@m

reproducti on- ?%Cél%g{{ﬁﬁlﬁ?%%% d(rpc}sngm?glgg%reégb i ln or rratarf\egr(rﬂ %‘r??ag‘}e% Igmm
control data. the g}’“ﬂﬂé‘ tp KhedPSK 23, ondraiopbes aseorosgetral sigasl abideditdmeihe RF

includes a fi rﬁénapro%@garwm %@@sﬁ zbd&%ﬁﬂﬁe&hé h{oﬁﬁlaéﬁ)@atﬂ%ﬁéoﬁ%&}dga
bet ween buffer areas 45 1 48 LO The second information Stora

|l ayer Li furt H&tainssthipysh EGferrer Cogeeting. Ilse fervoyforecngves the sgrvocpriF signa

protection ar egom te REE ANFTS RHASREARENd ﬁ&%%@f&qbi &Wo%hr)‘ol@fo%@m@‘?y&ém
The buffer areas 45 LI and 48 L1 are djsposed at both sjdes of

second OPC ar eRnUQUEE 2> andssyvorRpirgls the P“%‘l‘ﬂjl% d8% R4 Upr2d serdsidaf ré‘f"fé"&é from
51 LO and 51 L&,e@rsngs@rd,eul@stqmt@hcrwﬁ)he time during which a disk drive

reesses h are n. ot her rotecfion area
al | ccat eﬁ%go t razﬁ?th%gflzi?‘@&il?%daé%@taﬁé‘r%ﬁ %’inswp & agording E’C‘F“F on
of a disk. [ 81ﬂredéﬁﬁhvéhhoﬁ Benprisingtrecditih S@€LMAhdoptiRE peWw@asntfod ate@for

45 LI, 48 LO and 48 L1 . en sufficjent to cover a tol erance
negessary T or SHRHLNGEE OB G Ia ot et Foh SR e SRR o ar B

tol erance is oftaiifeackt cAeISH theindrindiordlorae laPas vithin &ifféredt hid&es of the
factors: an error in the deternm nation of the start position of each
area; the srzéngpnguﬂéﬁﬁﬁ?HPe Weor di ng and reproduction; and
eccentricity. The error in the determnation of the start position of
each area ts generated during nmastering and has a size of about 100 p
m |In an information storage nedi um having no buffer areas between
areas, when data is recorded on or reproduced froma track, an

adj acent track is affected by a beam spot because the radius of the
beam spot is typically greater than a track pitch. Thus, a buffer




14 [84] Because the recording of a reproduction-only area is rarely
affected by the OPC process, the area is located directly over or

bel ow an OPC area in the information storage nediumof FIG 8. Thus,
while the reproduction-only area is used to prevent an influence of
OPC in an OPC area upon another OPC al@a, the reprodiction only area
is also used as a data area. Al so, benuse the first and second OPC
areas 47L() and 47_LI as arranged never fre each other even when
eccentridty occurs in the infornatiSHaHﬂﬁrage medi um of FIG 8,
perform ng an OPC prcoess in an OPC area does not affect another OPC
area which is on a different layer. [85] FIG 9 illustrates a
variation of tihe dual infoayeti@tstbrafompditinontpiieihgge nmedi um of FIG 8.
in the dual -layered information storage nediumof FIG 9, a first

i nformation s@disgaiormagyiin stangsaysssewpiisias an pREm3l @eFsHsRNtShatshfof 28r ea
50_LO of oHliffumecdrBinltbhdliith, Sha t56 BifRd atddl QispBich 8R \7\)}) site sides of the
reprodi ction-only and di sk control data for feprod ononly are

r ecor ded optimel powWer centrgdatdapantd on area 51_LO A second i nformation
storage | ayer Licoin C|fléde%i antOQD% lare?a047 L thato(#rteos _trpe fei rs‘lg_
reproduction-Sﬁ Y aP%an%_ﬂﬁi S T S SRR PRI &Y Y Eﬁrﬂgf f and
49_L1 ar erddesipasaed; at both sides of the OPC area 47_LI. The

i nformation storage_ nedium of FIG ? is different fromthat of FIG 8
in that the s&C&HY Berpima r geptrpl grep and thedyyo pyfferaseas,in ﬁa&tfgstt he

si ze of qﬂ%ﬁﬁﬁﬁ@%r%éflgfé’r aftliddos&f to 'ﬂc@th@re?f&u&t%—éﬂf&@gr Rd|ECt 1 ON
area 51 L1 of FIG 8. As described above, the buffer” afea nay have
vari ous groiecsion eprene thegeomdiinforpationstaagedeysr. or the |ike. [86] Even
if the information storage nedia of FIGS. 8 and 9 are made eccentric
or an error is generated in a location of erh of the information
storage nedi a2of FIrSinf@nandn Sovdge red@nhoulgdm &5 twlietedn the hepr&dRiCtiati-ea
47 LI al S far?s tgg fLrst.rgproductiop-only area 50 _LO Hence, the
repr odnt POY-257 1 [AgE L0 e PPIBRRPENFSCHAHR #BE in an OPC area of a

| ayer fromaffecting an area of an adjacent |ayer and is used as a
data area. [87] FIG 10 is a block diagramof a disk drive in which

t he appar atus3of FIts informatipnfiprage medym welapy |, fderein dislerelged t he di sk
drive in : g ! . i sk
30 1 5 1 oaEioR o Bk St a i Ferfiy 3E0MEd biths FRRNREr o e
I/F 21, a DSP 22, an RF AMP 23, a servo 24, and a systemcontroller
25, all of which constitute the controller 2. [8 Upon recar di.ng,
fhe BC 17 21 Fecer TR Plaleh HFmg® Bt &f ik nibraf o SHCb .
recor dedaref tha 8 1deat i Aokt cTHGhtimal BewenDheol £edHas @lsiR cotesppadin@fdTs
initialization necessary for recording. Mre specifically, the system
cont r ol | @paipst dighprlatgd priformragipnand disk prrdiel datp (o begiecorded atdirstz at i on,

sich 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 perforfms ECEresvedidg appaoatug foeuseoviteanr mfamdton statage medimimyéde f r om
the PC I E .21 ddi n ata sich.as pari to the received data, and
then modtiatiatoy e e ttif Gl RRLRhmtfor Birke e SpBian i
23 convesptindl pewdbdcntiobaes f2dn loptmuinecdefiRg 2endifid) andtwFbuffegaths The
pi ckup 13 records the R s%gnal received fromthe RE AMP_ 23 to the

di sk 30. dispRseS gR OpPosie pidespiag onfiea) RRWACOREELEsH )d £ s5cord iformagan ol
from thegsyust BRLCQMPrRldeSS re&%d;@&gnﬁﬁ}y Qefid ﬂ%&pﬁ&‘?ar@é, CEMC&QingI f
the disk 30 stores no reproduci ng speed 1 nformation, the system

cont r ol | enpa@Buscompeisiag: t he pickup 10 to wite the reproditing speed
information to atsQecif%tharqﬁ o% th§ diék 30 ghen rgcording starts,
whi | e recordi an‘éml% (breelcﬁb XUt et U8 3R £8FAEF A1 M3 has been

conpl et ed. [ 89¢ondpller thelptedrthe bptdumiré@rdibhg Edndion' fosie thesptithal power

repr oducti on, conmand fromthe host (not shown). The systemcontroller
control area;




Cl ai s 1. An information storage nmedi um conpri sing: a
first informati on storage | ayer conprising an optimal power control
area for an opti mumrecording condition, and two buffer areas

di sposed on opposite sides of the optinal power control area; and

a second information storage |ayer cofprising a reproduction-only
area and a protection area; wherein the optinmal power control
area and the t buffer .areas in the first .infor i on starage |ayer
are di sposed t"0"fat et%n%a&b%?mew‘ﬁﬁrﬁ ﬂTeatﬁ?'Qrbr‘Tlgf%’aarF?Femgli‘ 8ttion
area in tif@riaantorhf 1Rydrakd @bpostPiodae: thayékoduction-onls arehR@d the
information storage nmediumof claim1, wherein the reproduction-only
area i s [PEteRdiontaran thecseepnd informptiniestoragmlayet  ar ea. 3. The

i nformation storage nedium of claim1l, wherein disk-related
information and di sk control data are repeatedly recorded in the
reproducti on- 6nl y dheaecording appdratibhud clairh 1 whereimrthstepragigetionedtily area fis
claim1l, .whergin one.oflthe buffer areas that is located in front of
the opti rlﬁigerﬁﬁwetpe881}1&1?&0%?(8%{1%3?% size corresponding to a pair of
di sk-related informati on and di sk control data to be recorded at
first. 5. A recording apparatus for use with an information
st orage medi uh t hdbe prcerding snparattsof slatm fevherginonapf thsibyferaregs that is

i nf or mat u&ateamﬁaﬂ@oﬁ&ﬁeygﬁmgmﬁemo sl BEGIonE RIS Phaifb LA
for an optinmumrecording condition, and two buffer &areas di sposed on
opposi t e diskdelstedfinfotmeatmptandwdiskwones] detarto bekecarded at firstt a second
informati on storage |ayer conprising a reproduction-only area and a
protection area, the recording apparatus conprising: a witer to
record data o8. t heTh&ifcbrdig PParatud lof gRInTEwhrtindiklt-related idfoe@tionanbier
to detect, the optinmumrecording condition fromthe optinml power
control giskgontrof data are repggiedly recorded mpeireprpdystrePly$H% ol area and
the two buffer areas in the first information storage |ayer are

di sposed to face the reproduction-only area and the protection area
in the second%i nf oAreptoduring anparpéus| faxese with an information storage medium, the

information storage medium comprising a first information storage layer comprising an
optimal power control area for an optimum recording condition, and two buffer areas
disposed on opposite sides of the optimal power control area, and a second information
storage layer comprising a reproduction-only area and a protection area, the reproducing
apparatus comprising:

a pick-up to emit light onto the information storage medium; and

a controller to control the pick-up to read data from the information storage
medium;

wherein the optimal power control area and the two buffer areas in the first
information storage layer are disposed to face the reproduction-only area and the

protection area in the second information storage layer.

10.  The reproducing apparatus of claim 9, wherein the reproduction-only area

is larger than the optimal power control area.

11.  The reproducing apparatus of claim 9, wherein one of the buffer areas that



6. The recording apparatus of claim5, wherein the reproduction-only
area is larger than the optiml power control area. 7. The
recording apparatus of claimb5, wherein one of the buffer areas that
is located in fiont of the optinmal power control area has a size
corresponding to a pair of disk-relaté8 information and di sk control
data to be recorded at first. 8. The recordlng apparatus of
claimb5, isk-related. informati %V di sk contr data.ar

r epeat ed! OF%E% Fa&am.orf ﬂf%‘é’t%i’%‘ﬁ?fcﬁof’%ﬂ S 3515 ot Boh g 10 pair 0

r epr oducididk-r@RRA iafdisafié andSBskonfroPdhtd dfRrERkdednt Hik@r age medi um the
i nformation storage nediumconprising a first information storage

| ayer conprising an optinmal power control area for an optinum
recording condyli Ofye AP RUIRR o153, hIRASAL QARSI GorPhtics
of the optiml power contro rea, and a éecon I nformati on storage
| ayer coniwkiconmngl chteraarprmamedhymenoodﬂdyn Hdregepraduttianpnbtaed i on area, the
reproduci ng apparatus conprising: a pick-up to emt |ight onto the

i nformation storage nedi um and a controller to control the
pick-up to read data fromthe information storage medi um

wherein the optimal power control area and the two buffer areas in
the first information storage |ayer are disposed to face the
reproduction-only area and the protection area in the second

i nformation storage | ayer. 10. The reproduci ng appar at us of
claim9, wherein the reproduction-only area is larger than the

opti mal power control area. 18 is located in front of the optinal
power control area has a size corresponding to a pair of disk-related
information and di sk control data to be recorded at first. 12.The
recordi ng apparatus of claim9, wherein disk-related information and
di sk control data are repeatedly recorded in the reproduction-only
ar ea.



