
1 Description INFORMATION STORAGE MEDIUM AND METHOD AND APPARATUS FOR
RECORDING AND/OR RE- PRODUCING DATA Technical Field [I]The present
invention relates to recordable information storage media, and More
particularly, to an information storage medium designed to control
optimum writing power in optimal power control (OPC) areas even when
eccentricity acurs among a plurality of information storage layers
and a method and apparatus for recording/reproducing data on/from the
information storage media. Background Art [2] General information
storage media are widely used as information recording media of
optical pickup apparatuses for recording/reprodtring data in a
non-contact way. Optical disks are used as the information storage
medium and are classified as compact disks (CDs) or digital versatile
disks (DVDs) according to their information storage capacity.
Examples of recordable, erasable, and reproducible optical disks are
650MB CD-R, CD-RW, 4.7GB DVD-i-RW, and the like. Furthermore, HD-DVDs
having a recording capacity of 25GB or greater are under development.
[3] As described above, information storage media have been developed
to have a greater recording capacity. The recording capacity of an
information storage medium can be increased in two representative
ways by: 1) redwing the wavelength of a recording beam emitted from a
light source; and 2) increasing the numerkal aperture of an objective
lens. In addition, there is another method of forming a plurality of
information storage layers. [4] FIG. 1 schematically shows a
dual-layered information storage medium having first and second
information storage layers LO and Ll. The first and second
information storage layers LO and Li 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 IOLI 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  2 storage layers LO and Li when data is
recorded in the OPC areas with different levels of writing power. [6]
Table 1 [7]  



Normal writing power Normal writing power Normal writing power Normal
writing power Writing power about 20% higher than normal writing
power Writing power about 20% higher than normal writing power LO
Writing Unwritte n Writing Written 



Writing Written Li  Unwritte n Writing Written Writing Written
Writing Jitter LO 5.9%  6.0% 5.8% 



5.9%->6. 4%  Li  63% 6.2% 63% 6.2% -> 63%  Writing Power LO 6.4  63 



63 7.5 6.4  Li  6.0 6.0 6.2 6.0 7.2  [81Amording to Table 1, if data
is recorded with normal writing power, the itter char- acteristics of
the first or second information storage layer LO or Li 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 information
storage layer LO or Li in which data has already been recorded are
degraded. If data is recorded on one of the first and second
information storage layers LO and Li 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.  



3 [91Hence, if the first and second OPC areas 101-0 and 10L1 of the
first and second in- formation storage layers LO and LI exist within
an equal radius as shown in FIG. 1, one of them may not be usable.
Disclosure of Invention Technical Problem [10] The recording status
of one of the first and second OPC areas 10L0 and 10L1 may affect the
recording characteristics of the other OPC aioa. For example, as
shown in FIG. 2A, if data has been recorded on a part 10LO_A of the
first OPC area 10L0 and no data has been recorded on the residual
area 1OLO_B thereof the recording property of a part of the second
OPC area 10L1 which corresponds to the occupied part 10LO_A of the
first OPC area 1OLO is different from that of a part of the second
OPC area 10LI which corresponds to the unca:upied part 10LO_B of the
first OPC area 1OLO. In other words, since the transmittance of the
laser with respect to the occupied part 10LO_A of the first OPC area
1OLO is different from the transmittance of a laser with respect to
the unoccupied part 10LO_B thereof the recording property of the
second OPC area 10L1 may be irregular over the area. [11] As
described above, if the first and second OPC areas are disposed
within an equal radius, they may not properly function. [12] During
the manuficture of an information storage medium, eccentricity may
onir. For example, an information storage medium having a single
information storage layer may have eccentricity of about 70-80 Ft.
m(p-p) (where p denotes a peak). To manufacture an information
storage medium having first and second information storage layers LO
and Li, the first and second storage layers LO and Li are separately
manufwtured and then attwhed to eh other. When eccentricity comrs
during the manufacture of each of the first and second information
storage layers LO and Li, they may be attached to each other stch
that areas of the first information storage layer LO are not aligned
with those of the second information storage layer Li as shown in
FIG. 2B. [13] 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_LO using higher power than the normal
writing power, the first OPC area OPC_LO adversely affects a defect
management area (DMA L1) of the second information storage layer Li
because the DMA _Li contacts a part C of the first OPC area 1OLO.
Also, a part D of the second OPC area OPC_Ll may adversely affect a
part of the first information storage layer that contwts the part  4
D, and thus the part may not be used. Technical Solution 



[14] 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 eccentricity. [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 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. [17] According
to an aspect of the present invention, when the OPC areas in the
adjacent information storage layers are apart front 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] 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. [19] Awarding 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 ut m. [20]
Awarding 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] Awarding 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 information
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. [22] According 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.  5 [23] An:ording to another
aspect of the present invention, an area for storing
reproduction-only data may be disposed in an information storage
layer ach as to face an OPC area of an adjacent information storage
layer. [24] According 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. [25]
According to another aspect of the present invention, the
reproduction-only area may be larger than the OPC area. [26]
According 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 determination of a
start position of each area; a size of a beam for recording and
reproduction; and eccentricity. 



[27] According to another aspect of the present invention, the buffer
areas are disposed at both sides of the optimal power 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 mediumrding to the present
invention is made eccentric 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 [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 medium of P10.1; [31] FIG. 3A illustrates a
layout of a data area of a dual-layered information storage medium
a:cording to an embodiment of the present invention; [32] FIG. 3B
illustrates a layout of a data area of a single-layered information
storage medium mcording to an embodiment of the present invention;  6



[33] FIGS. 4A and 4B illustrate different eccentric states of the
dual-layered information storage medium of FIG. 3A; [34] FIG. 5A
illustrates a layout of a data area of a four-layered information
storage medium according to an embodiment of the present invention;
[35] FIG. 5B illustrates an eccentric state of the four-layered
information storage medium of FIG. 5A; [36] FIG. 6A illustrates a
variation of the dual-layered information storage medium of FIG. 3A;
[37] FIGS. 6B and 6C illustrate different eccentric states of the
dual-layered information storage medium of FIG. 6A; [38] FIG. 7A
illustrates another variation of the dual-layered information storage
medium of FIG. 3A; [39] FIG. 7B illustrates a variation of the
single-layered information storage medium of FIG. 3B; [40] FIG. 8
illustrates a layout of a data area of a dual-layered information
storage medium according to another embodiment of the present
invention; and [41)FIG. 9 illustrates a variation of the dual-layered
information storage medium of FIG. 8. [42] FIG. 10 is a blcck diagram
of an apparatus for recording/reproducing information to/from an
information storage mediumrding to an embodiment of the present
invention; and [43] FIG. 11 is a blmk diagram of a disk drive in
which the apparatus of FIG. 10 is implemented. Mode for Invention 



[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 mediumrding to
an embodiment of the present invention includes at least one
information storage layer, emh of which includes an optimal power
control (OPC) area for obtaining optimal power. The OPC areas are
disposed within different radii stch that the OPC areas do not to [Me
emh 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.  7 [47] FIG. 3A illustrates a dual-layered
information storage medium which includes first and second
information storage layers LO and Li. The first information storage
layer LO includes a first OPC area 20_L), a first DMA 23L0, and a
first data area 35_LO, and the second information storage layer Li
includes a second OPC area 20_Ll, 'a second DMA 23 _Li, and a second
data area 35_LI. [48] The first and second OPC areas 20_1,0 and 20_L1
are lccated within different radiuses of the information storage
medium, first buffer areas 19_LO and 21_L0 are disposed in front of
and behind the first OPC area 20_LO, respectively. Second buffer
areas 19_Ll and 21_Ll.are disposed in front of and behind the second
OPC area 20_Ll, respectively. [49] Preferably, but not always
required, the first and second buffer areas 19_LO, 21_LO, 19_Ll, and
21_L1 have lengths suffident to cover a tolerance necessary for
manufacturing an information storage medium. The tolerance is
obtained in consideration of at least one of three factors: an error
in the determination of the start position of erh area; the size of a
beam for recording and reprochrtion; and eccentricity. The error in
the determination of the start position of erh area is generated
during mastering of the information storage medium and has a size of
about 100 IA m. In an information storage medium having no buffer
areas between areas, when data is recorded on or reprodmed from a
track, an adjrent track is affected by a beam spot bemuse the radius
of the beam spot is typically greater than a track pitch. Thus, a
buffer area is plated between areas The size of the buffer area may
be determined in consideration of the size of a recording and
reprodming beam so as to prevent an influence of the recording and
reproducing beam. [50] If the information storage medium used is
manufactured with an error, the first and second buffer areas 19_LO,
21_LO, 19_Ll, and 2I_Ll prevent the first and second OPC areas 20_LO
and 20_Ll from affecting other areas. [51] The first and second OPC
areas 20_LO and 20_Ll 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_LO fates a reserved area 30_Ll,
and the second OPC area 20_Ll faces a reserved area 30_LO.  



[52] The first and second OPC areas 20_LO and 20_Ll are manufactured
to be spaced apart from erh other by a distance corresponding to no
less than an allowable eccentricity amount in the radial direction of
the information storage medium. In other words, a difference between
locations of the first and second OPC areas 20_,...L0 and 20_L1 in
the radial direction is no less than the allowable eccentricity
amount. The  B difference between the Iccations of the first and
second OPC areas 20_LO and 20_Ll denotes a distance between a rear
end of the first OPC area 20_LO and a front end of the second (PC
area 20_LI. [53] Referring to FIG. 3A, the first and second buffer
areas 19_Ll and 21_LO preferably are separated by a distance
corresponding to no less than an allowable eccentricity amount. [54]
The dual-layered information storage medium of FIG. 3A further
includes at least one pair of a pair of buffer areas 3 l_LO and 31_Ll
and a pair of buffer areas 32_LO and 32_Ll and reserved areas 30_LO
and 30_LI. The reserved areas 30_1.0 and 30_Ll may not be included.
The buffer areas are disposed between the reserved area 30_LO (or
30_Ll) and the OPC area 20_LO (or 20_Ll) and between the DAM 23L0 (or
23 LI) and the data area 35_L0 (or 35_L1). [55] In the dual-layered
information storage medium of FIG. 3A, buffers are disposed on both
sides of ezch of the first and second OPC areas 20_LO and 20_Ll of
the corresponding first and second information storage layers LO and
Ll. 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. [57] To prevent an influence
of eccentricity upon the information storage medium shown in FIG. 3A,
each of the fast and second buffer areas 19_LO, 21_LO, 19_L1, and
21_L1 has a size corresponding to the allowable eccentricity amount.
Accordingly, even when the first and second information storage
layers LO and Li are made eccentric by the maximum amount in the
range of the allowable eccentricity amount, the OPC areas 20_LO and
20_Ll of the first and second information storage layers,
respectively, are arranged smh that the OPC areas 203,0 and 20_Ll do
not frce exh other. [58] In an information storage medium with a
120mm diameter, the allowable ec- 



centricity amount is in the range of about 70-80 It in. In an
information storage medium with a 60inm diameter, the allowable
eccentricity amount is in the range of about 20-30 p. in. The
allowable eccentricity amount varies depending on the size of an  9
information storage medium. Hence, the first and second buffer areas
19_LO, 21_LO, 19_Li, and 21_Ll have sizes in the range of 5 to 100 tt
in so as to cover the allowable eccentricity amounts of all possible
kinds of information storage media. [59]FIGS. 4A and 4B illustrate
the first and second information storage layers LO and Li, which are
made eccentric by the maximum amount within the range of the
allowable eccentricity amount. FIG. 4A illustrates the first and
second information storage layers LO and Li made eccentric toward the
inner and outer boundaries, respectively, of the information storage
medium of FIG. 3A. FIG. 4B illustrates the first and second
information storage layers LO and Li made eccentric 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 is in a maximal eccentric state, the first OPC area
20_LO faces the buffer area 31_Ll (see circle A) or the reserved area
30_Ll instead of the second OPC area 20_Ll. Similarly, the second OPC
area 20_Ll feces the buffer area 3 l_LO (see circle B) or the
reserved area 30_L0 instead of the first OPC area 20_LO. [61]
Referring to FIG. 4B, when the information storage medium of FIG. 3A
is in a maximal eccentric state, the first OPC area 20_LO faces the
buffer area 19_L1 (see circle A ? ), and the second OPC area 20_Ll
feces the buffer area 21_LO (see circle B ? ). [62] As described
above, even when the information storage medium of FIG. 3A is in a
maximal eccentric state, the first and second OPC areas 20_1-0 and
20_L1 do not face each 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 eccentric
the first and second OPC areas 20_LO and 20 _Li 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 LO of
FIG. 3A, and even-numbered information storage layers each have the
layout of the second information storage layer Li of FIG. 3A. [64]
FIG. 5A illustrates a four-layered information storage medium having
first, second, third, and fourth information storage layers LO, LI,
L2, and L3, respectively. The first, second, third, and fourth
information storage layers LO, LI, L2, and L3 include OPC  10 areas
20_LO, 20_Ll, 20_L2, and 20_L3, respectively, DMAs 23 LO, 23 _Li,
23L2, 



and 23L3, respectively, and data areas 35_LO, 35_LI, 35_L2, and
35_L3, respectively. [65] If an information storage medium has a
plurality of information storage layers, it has an odd-numbered
information storage layer(s) and an even-numbered information storage
layer(s). OPC areas 20_Ll and 20_L3 included in the odd-numbered
information storage layer are referred to as first OPC areas, and OPC
areas 20_LO and 20_L2 included in the even-numbered information
storage layer are referred to as second OPC areas. The first and
second OPC areas in the odd-numbered and even-numbered information
storage layers, respectively, are disposed within different radiuses
of the information storage medium. A pair of buffer areas 19_LO and
21_LO, a pair of buffer areas 19_Ll and 21_Ll, a pair of buffer areas
19_L2 and 21_L2, and a pair of buffer areas 19_L3 and 21_L3 for
preventing an influence of the OPC due to eccentricity are disposed
on both sides of erh of the OPC areas 20_LO, 20_L1, 20_L2, and 20_L3,
respectively. [66] Reserved areas 30_LO, 30_L1, 30_L2, and 30_L3 are
further included, and buffer areas 31_LO, 31_Ll, 3 1_L2, and 3 l_L3
may be further disposed adjxent to the reserved areas 30_LO, 30_Ll,
30_L2, and 30_L3. [67] FIG. 5B illustrates an eccentric state of the
four-layered information storage medium of FIG. 5A. Even when an
information storage medium having at least three information storage
layers is made eccentric, OPC areas in adjccent information storage
layers do not face each other as illustrated in circles E and F of
FIG. 5B. Hence, an influence of the OPC executed 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 LO and Li. The
first and second OPC areas 20_LO and 20_Ll of the first and second
information storage layers LO and Li are disposed within different
radiuses of the information storage medium slat that the first and
second OPC areas 20_LO and 20_LI do not to fete erh other. The first
and second OPC areas 20_LO and 20_Ll are disposed to be spaced apart
from each other in the radial  direction of the information storage
medium by a distance corresponding to at least a maximum eccentricity
amount. [70] The first buffer area 21_LO is disposed on a side of the
first OPC area 20_LO that fthes the outer boundary of the information
storage medium, and the second buffer area 19 _Li is disposed on a
side of the second OPC area 20_Ll that frees the inner boundary of
the information storage medium. When the information storage medium
has no eccentricity, the first and second buffer areas 21_L0 and 19
_Ll fthe ethh other. The first and second buffer areas 21_LO and 19
_LI have a length corresponding to at least the maximum eccentricity
amount. The reserved areas 30_LO and 30_Ll are disposed adjacent to
the first and second buffer areas 2I_LO and 19 _Ll. [71] In the
information storage medium of FIG. 6A, no buffer areas are included
between the DMA 23 LO and the data area 35_LO and between the DMA 23
_Li and the data area 35_Ll. Thus, the information storage medium of
FIG. 6A provides more area for storing user data than the information
storage medium of FIG. 3A. [72] FIGS. 6B and 6C illustrate different
maximum eccentric states of the dual-layered information storage



12 first OPC area 40_LO, and a buffer area 41_L1 and a second
reserved area 39_Ta1 are disposed at both sides of the second OPC
area 40_Ll. The information storage medium of FIG. 7A is the same as
that of FIG. 3A in that the fist and second OPC areas 40_L0 and 40_Ll
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
different sizes than the reserved areas 30_L and 30_Ll of Hg. 3A. In
FIG. 3A, the buffer area 21_LO, the reserved area 30_LO, and the
buffer area 3 l_LO are sequentially disposed on a side of the first
OPC area 20_LO that fwes the outer boundary. Similarly, in FIG. 7A,
the first reserved area 4I_LO, which has a length corresponding to
the reserved area 30_LO and the buffer areas 21_LO and 31_1.0, is
disposed on a side of the first OPC area 40_LO that frees the outer
boundary. [75] Also, in FIG. 3A, the buffer area 31_Ll, the reserved
area 30_Ll, and the buffer area 21_Ll are sequentially disposed on a
side of the second OPC area 20_Ll that fwes the inner boundary.
Similarly, in FIG. 7A, the second reserved area &L1, which has a
length corresponding to the reserved area 30_Ll and the buffer areas
21_Ll and 31_Ll, is disposed on a side of the second OPC area 40_Ll
that feces the inner boundary. [76] As described above, the
information storage media according to the various embodiments are
manufttured so that OPC areas in adjacent information storage layers
are lccated within different radiuses and that esch of the OPC areas
face a reserved area or a buffer area, thereby preventing a recording
property from being degraded due to OPC. Preferably, the reserved
area or the buffer area that faces eech of the OPC areas is longer
than ewh of the OPC areas. [77] FIG. 7B illustrates another
embodiment of the single-layered information storage medium of FIG.
313. To have a consistency with the dual-layered information storage
medium of FIG. 7A, the single-layered information storage medium of
FIG. 7B includes an OPC area 40, a buffer area 39 disposed at one
side of the OPC area 40, and a reserved 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 39. [78] FIG. 8
illustrates a layout of a data area of a dual-layered information
storage medium axording 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 Li. A
second OPC area 47_Ll for controlling optimal recording power is
included in the second information storage layer Li, and a first
reproduction-only  13 area 50_LO for storing reproduction-only data
is disposed at a location of the first in- formation storage layer LO
that faces the second OPC area 47_LI. The first reprodtction-only
area 50_LO is larger than the second OPC area 47_Ll. Examples of the
reproduction-only data include a disc-related information and disk
control data. [79] The first information storage layer LO further
includes a first protection area 51_LO and a first OPC area 47_1,0,
between buffer areas 45_LO and 48_LO. The second information storage
layer Li further includes buffer areas 45_Ll and 48 _Ll, a second
protection area 51_L1, and a second reproduction-only area 50_LI .
The buffer areas 45_Ll and 48_L1 are disposed at both sides of the
second OPC area 47_Ll. [80] The first and second protection areas
51_LO and 5 I_Ll are used to obtain the time during which a disk
drive accesses each area of a disk. In other words, a protection area



first OPC area 47_LO in the first information storage layer LO is
located to face the second reproduction-only area 50_Ll, and the
second OPC area 47_Ll in the second information storage layer Li is
located to face the first reprodrtion-only area 50_LO.
[831Disk-related information and disk control data, which are
examples of re- production-only data, may be recorded many times in
the first and second re- production-only areas 50_LO and 50_Ll in
order to increase the reliability of information. 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_LO and
45_Ll is longer than a pair of disk-related information and disk
control data for one recording.  14 [84] Because the recording of a
reproduction-only area is rarely affected by the OPC process, the
area is lomted directly over or below an OPC area in the information
storage medium of FIG. 8. Thus, while the reproduction-only area is
used to prevent an influence of OPC in an OPC area upon another OPC
area, the reproduction only area is also used as a data area. Also,
because the first and second OPC areas 47_1.0 and 47_Ll as arranged
never fire each other even when eccentricity oxurs in the information
storage medium of FIG. 8, performing an OPC process in an OPC area
does not affect another OPC area which is on a different layer. [85]
FIG. 9 illustrates a variation of the dual-layered information
storage medium of FIG. 8. in the dual-layered information storage
medium of FIG. 9, a first information storage layer LO includes the
first reproduction-only area 50_LO of FIG. 8, in which disk-related
information for reproduction-only and disk control data for
reprodictiononly are recorded, and a first protection area 51_LO. A
second information storage layer Li includes an OPC area 47_L1 that
fwes the first reprodtrtion-only area 50_LO. First and second buffer
area 45_L1 and 49_Ll are disposed at both sides of the OPC area
47_Ll. The information storage medium of FIG. 9 is different from
that of FIG. 8 in that the second buffer area 49_Ll is sized to
approximate the size of the second buffer 48_Ll of FIG. 8 and the
second protection area 51_1,1 of FIG. 8. As described above, the
buffer area may have various sizes depending on its purpose, use, or
the like. [86] Even if the information storage media of FIGS. 8 and 9
are made eccentriq or an error is generated in a lccation of exh of
the information storage media of FIGS. 8 and 9 where each area
starts, the OPC area 47_Ll always faces the first reprochrtion-only
area 50_LO. Hence, the reprochrtion-only area 50_LO prevents the OPC
in an OPC area of a layer from affecting an area of an adjacent layer
and is used as a data area. [87] FIG. 10 is a block diagram of a disk
drive in which the apparatus of FIG. 7 is implemented. Referring to
FIG. 8, the disk drive includes a pickup 10 to serve as the
writer/reader 1. The disk 30 is loaded in the pickup 10. The disk
drive further includes a PC I/F 21, a DSP 22, an RE AMP 23, a servo
24, and a system controller 25, all of which constitute the
controller 2. [88] Upon recording, the PC IF 21 receives a recording
command together with data to be recorded, from a host (not shown).
The system controller 25 performs initialization necessary for
recording. More specifically, the system controller 25 reads out
information necessary for initialization, with as, disk-related
information stored in a lead-in area of a disk, and prepares for
recording based on the read-out information.  15 The DSP 22 performs
ECC encoding on the to-be-recorded data received from the PC W 21 by



16 Claims         1. An information storage medium, comprising:
at least two information storage layers each including an optimal
power control area obtaining an optical recording condition, and at
least a buffer area disposed at one side of the optimal power control
area,        wherein the optimal power control areas in adjacent ones
of the information storage layers are disposed within different radii
of the information storage medium such as not to face each other.
2. The information storage medium of claim 1, wherein, when the
optimal power control areas in the adjacent information storage
layers are spaced apart from each other a distance in a radial
direction of the information storage medium, the distance covers at
least a tolerance required upon manufacture of the information
storage medium.         3. The information storage medium of claim 1,
further comprising another buffer area disposed on an opposite side
of each of the optimal power control areas in adjacent information
storage layers such that the another buffer area of one information
storage layer is aligned with, and faces the optimal control area of
the other information storage 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 of
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  17 the determination of a start position of
each area, a size of a beam for recording and reproduction, and
eccentricity. 



9. The information storage medium of claim 1, wherein a
reproduction-only area storing reproduction-only data is disposed in
one of the information storage layers such that the reproduction-only
area is aligned with, and faces the optimal power control area of the
adjacent one of the information storage layers.         10. The
information storage medium of claim 9, wherein disk-related
information and disk control data are recorded in the
reproduction-only area for storing the reproduction-only data.
11. The information storage medium of claim 4, wherein the reserved
area of one information storage layer is aligned with and faces the
optimal power control area of the other information storage layer.
12. An information storage medium comprising: a first information
storage layer comprising a first optimal power control 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  18 comprising a second optimal power control area, wherein the
first and second optimal power control areas do not overlap, 



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 is aligned with the second optimal power control area and the
second reserved area is aligned with the first optimal power control
area.         17. The information storage medium of claim 16, wherein
the buffer areas and the first and second reserved areas are longer
than the first and second optimal power control areas.         18. An
information storage medium, comprising:    a first information
storage layer comprising a first optimal power control 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 are disposed on one side of the first
optimal power control area and on one side of the second optimal
power control 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 19, wherein the first and second  19 reserved areas
are twice as large as the buffer area. 



24. The information storage medium of claim 18, further comprising: a
first reproduction-only area disposed adjacent to the buffer area on
the one side of the first optimal power control area; and        a
second reproduction-only area disposed adjacent to the buffer area on
the one side of the second optimal power control area,        wherein
the first reproduction-only area overlaps the second optimal power
control area and the second reproduction-only area overlaps the first
optimal power control area.         25. The information storage
medium of claim 24, wherein the first and second reproduction-only
areas are larger than the first and second optimal power control
areas, respectively.         26. The information storage medium of
claim 24, wherein the first reproduction-only area and the second
reproduction-only area comprise disk-related information and disk
control data.     27. The information storage medium of claim 24,
further comprising: a first protection area disposed between the
first reproduction-only area and the buffer area on the one side of
the first optimal power control area; and        a second protection
area disposed between the second reproduction-only area and the
buffer 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  20 control areas
respectively.         30. The apparatus of claim 29, 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. 



31. A method of recording data to an information storage medium
including a plurality of information storage layers each having an
optimal power control area, comprising:        recording 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.
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. 




