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METHOD OF RECORDING AND/OR 
REPRODUCING DATA WITH RESPECT TO 

INFORMATION STORAGE MEDIUM 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of US. patent 
application Ser. No. 10/776,343, ?led Feb. 12, 2004, noW 
pending, Which claims the priority of Korean Patent Appli 
cation No. 2003-9627, ?led on Feb. 15, 2003, in the Korean 
Intellectual Property Of?ce, the disclosures of Which are 
incorporated herein in their entirety by reference. 

BACKGROUND OF THE INVENTION 

[0002] 
[0003] The present invention relates to an information 
storage medium, and more particularly, to a method of 
recording and/or reproducing information With an informa 
tion storage medium Which stores information about an 
optimal Writing pattern or information about Whether the 
information storage medium is compatible With a drive 
folloWing an older version of standards. 

[0004] 2. Description of the Related Art 

1. Field of the Invention 

[0005] General information storage media are Widely used 
as information recording media of optical pickup appara 
tuses for recording/reproducing information in a non-contact 
Way. Optical disks, Which are an example of information 
storage media, are classi?ed as compact disks (CDs) or 
digital versatile disks (DVDs) according to their information 
storage capacity. Examples of recordable optical disks 
include 650 MB CD-R, CD-RW, 4.7 GB DVD/RW, DVD 
RAM, and the like. Furthermore, HD-DVDs having a 
recording capacity of 20 GB or greater are under develop 
ment. 

[0006] With the increase in the recording capacity of 
optical disks, the recording speed thereof has also devel 
oped. HoWever, the recording pattern of optical disks 
changes as the recording speed thereof increases. 

[0007] FIG. 1A shoWs a Writing pulse pattern Widely used 
in CD-RW, DVD-RAM/R/RW, and the like. The Writing 
pulse pattern of FIG. 1A includes multiple pulses to form 
each mark on the optical disk. The multi-pulse pattern is 
Widely used to prevent distortion of the marks on the optical 
disk due to heat accumulation during mark formation. HoW 
ever, because the energy provided per unit time decreases 
With an increase in the recording speed of optical disks, an 
error may be generated When data is recorded according to 
the multi-pulse pattern. 

[0008] HoWever, the reduction in the energy per unit time 
can be compensated for by using a single pulse for each 
mark, as shoWn in FIG. 1B, or by increasing bias poWer. 

[0009] As described above, information storage media 
have different Writing patterns, that is, Writing strategies, 
according to their recording speeds. FIG. 2 shoWs a data 
area structure of a conventional information storage 
medium. As shoWn in FIG. 2, a conventional information 
storage medium includes a lead-in area 100, a user data area 
110, and a lead-out area 120. Information about a data 
Writing pattern is recorded in a disk control data Zone 100-2 
of the lead-in area 100. 
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[0010] The lead-in area 100 includes a ?rst buffer zone 
100-1, the disk control data Zone 100-2, in Which disk 
control-related information is recorded, a disk test Zone 
100-3, a drive test Zone 100-4, a defect management Zone 
100-5, a reserved Zone 100-6, and a second buffer Zone 
100-7. The disk control data Zone 100-2 stores the disk-type, 
the disk version number, the disk siZe, information about a 
recording layer(s), and the like. The disk control data Zone 
100-2 also stores the information about the data Writing 
pattern. 

[0011] For example, the disk control data Zone 100-2 may 
store information concerning ?rst through third Writing 
pattern types. The ?rst Writing pattern type can be a ?rst 
multi-pulse pattern, the second Writing pattern type can be a 
second multi-pulse pattern, and the third Writing pattern type 
can be a single-pulse pattern. In FIGS. 1A and 1B, Ttop, 
Tmp, and Tcl are parameters of a Writing pattern, namely, 
initial pulse time, multi-pulse time, and cooling pulse time, 
respectively. PW, Pe, and Pb denote Writing poWer, erasing 
poWer, and bias poWer, respectively. T denotes the minimum 
length of a recording mark. 3T and 7T denote the lengths of 
a mark or space. 

[0012] For example, ?fth through ninth bytes of the disk 
control data Zone 100-2 store a ?rst recording speed, a ?rst 
reproduction poWer, Ttop1, Tmp1, and Tcl1, respectively, as 
the information about the ?rst Writing pattern type. A tenth 
byte of the disk control data Zone 100-2 is reserved. Elev 
enth through ?fteenth bytes of the disk control data Zone 
100-2 store a second recording speed, a second reproduction 
poWer, Ttop2, Tmp2, and Tc12, respectively, as the infor 
mation about the second Writing pattern type. A sixteenth 
byte of the disk control data Zone 100-2 is reserved. Sev 
enteenth through tWenty-?rst bytes of the disk control data 
Zone 100-2 store a third recording speed, a third reproduc 
tion poWer, Ttop3, Tmp3, and Tcl3, respectively, as the 
information about the third Writing pattern type. A tWenty 
second byte of the disk control data Zone 100-2 is reserved. 

[0013] As described above, the conventional information 
storage medium classi?es the information about Writing 
patterns according to the Writing pattern type and stores the 
information. If information about several Writing patterns 
has been recorded, When a drive records data in an infor 
mation storage medium, it reads out the information about 
all of the Writing patterns, selects a Writing pattern suitable 
for the drive itself, and records data according to the selected 
Writing pattern. In other Words, after the information storage 
medium of FIG. 2 is loaded in the drive, the drive must test 
all of the ?rst through third Writing pattern types to ?nd an 
optimal Writing pattern. Consequently, the drive must be 
designed so as to include a function of testing Writing 
patterns, thus complicating a drive design and increasing the 
duration of recording data. 

[0014] In the conventional information storage medium of 
FIG. 2, information about its recording speed is recorded in 
the disk control data Zone 100-2. Information about the 
version of the information storage medium, Which pre 
scribes a standard for the recording speed, is also recorded 
in the disk control data Zone 100-2. When such a disk is 
loaded in a drive to record/reproduce data on/from the disk, 
the drive ?rst reads out the information about the version of 
the loaded disk. If the version of the loaded disk is identical 
to the version of the drive, the drive records/reproduces data 
on/from the loaded disk. 
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[0015] However, when a new version of an information 
storage medium is developed, a drive corresponding to the 
new version must also be developed. A drive following an 
older version of standards cannot record/reproduce data 
on/from the information storage medium following the new 
version of standards. In other words, when an information 
storage medium is loaded in a drive, the drive reads the 
version information stored in the information storage 
medium and can record/reproduce data on/from the infor 
mation storage medium only if their versions are identical. 
On the other hand, if the version of the loaded information 
storage medium is different from that of the drive on which 
the information storage medium is loaded, the drive cannot 
recogniZe the loaded information storage medium because 
the information storage medium stores version information 
different from the information about the version of the drive. 

[0016] Accordingly, regardless of whether a drive is com 
patible with an information storage medium following a 
different version of standards, the drive automatically rec 
ogniZes that it cannot record/reproduce data on/from the 
information storage medium following a different version of 
standards. 

[0017] As described above, if an information storage 
medium following a new version of standards stores no 
information about a drive following an older version of 
standards, the new version of information storage medium 
cannot be used in the drive following an older version of 
standards, even if they are really compatible with one 
another. Hence, users suffer the inconvenience and expenses 
of having to use new drives whenever the newer version of 
an information storage medium is used. 

SUMMARY OF THE INVENTION 

[0018] One aspect of the present invention provides an 
information storage medium which stores information about 
an optimal writing pattern, information about a recording 
speed, or information about a drive following an old version 
of standards, thereby increasing the speed and performance 
of data recording. 

[0019] According to one aspect of the present invention, 
there is provided a recordable information storage medium 
comprising a lead-in area, a user data area, and a lead-out 
area, wherein compatibility information about whether the 
information storage medium is compatible with a drive 
following a version of standards older than that of the 
information storage medium is recorded in at least one of the 
lead-in and lead-out areas. 

[0020] When the information storage medium is operable 
in a drive following an older version of standards, the 
information storage medium may store information about an 
optimal writing pattern. 

[0021] The compatibility information may be recorded in 
either a reproduction-only area or a recordable area of at 

least one of the lead-in and lead-out areas. 

[0022] When the compatibility information is recorded in 
the reproduction-only area of at least one of the lead-in and 
lead-out areas, the compatibility information may be repro 
duced as a sum signal or a differential signal. When the 
compatibility information is recorded in the recordable area 
of at least one of the lead-in and lead-out areas, the com 
patibility information may be reproduced as a sum signal. 
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[0023] According to another aspect of the present inven 
tion, there is provided a recordable information storage 
medium comprising a lead-in area, a user data area, and a 
lead-out area, wherein information about which one of a 
multi-pulse write strategy and a single-pulse write strategy 
is used to record data is recorded in at least one of the lead-in 
and lead-out areas. 

[0024] According to another aspect of the present inven 
tion, there is provided a recordable information storage 
medium comprising a lead-in area, a user data area, and a 
lead-out area, wherein information about an optimal writing 
pattern is recorded in at least one of the lead-in and lead-out 
areas. 

[0025] The information about the optimal writing pattern 
may be recorded in a reproduction-only area of at least one 
of the lead-in and lead-out areas. 

[0026] The reproduction-only area may be a disk control 
data Zone included in the lead-in area to store disk-related 
information. 

[0027] According to another aspect of the present inven 
tion, there is provided a method of recording information on 
an information storage medium, including: forming a lead-in 
area; forming a user data area; forming a lead-out area; and 
recording, in at least one of the lead-in and lead-out areas, 
one of compatibility information about whether the infor 
mation storage medium is compatible with a drive following 
a version of standards older than that of the information 
storage medium, information about which one of a multi 
pulse write strategy and a single-pulse write strategy is used 
to record data, and information about an optimal writing 
pattern. 
[0028] According to another aspect of the present inven 
tion, there is provided a method of increasing data recording 
speed to a recordable information storage medium, includ 
ing: forming a lead-in area; forming a user data area; 
forming a lead-out area; and recording, in at least one of the 
lead-in and lead-out areas, one of compatibility information 
about whether the information storage medium is compat 
ible with a drive following a version of standards older than 
that of the information storage medium, information about 
which one of a multi-pulse write strategy and a single-pulse 
write strategy is used to record data, and information about 
an optimal writing pattern. 
[0029] According to another aspect of the present inven 
tion, there is provided a method of improving recording 
performance to a recordable information storage medium, 
including: forming a lead-in area; forming a user data area; 
and forming a lead-out area; and recording, in at least one of 
the lead-in and lead-out areas, one of compatibility infor 
mation about whether the information storage medium is 
compatible with a drive following a version of standards 
older than that of the information storage medium, infor 
mation about which one of a multi-pulse write strategy and 
a single-pulse write strategy is used to record data, and 
information about an optimal writing pattern. 

[0030] Additional and/or other aspects and advantages of 
the present invention will be set forth in part in the descrip 
tion which follows and, in part, will be obvious from the 
description, or may be learned by practice of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] These and/or other aspects and advantages of the 
present invention will become apparent and more readily 
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appreciated from the following detailed description, taken in 
conjunction with the accompanying drawings of which: 

[0032] FIG. 1A shows a multi-pulse writing pattern; 

[0033] 
[0034] FIG. 2 shows a data area structure of a conven 
tional information storage medium; 

[0035] FIGS. 3 and 4 show data area structures of an 
information storage medium according to a ?rst embodiment 
of the present invention; 

[0036] FIGS. 5 and 6 show data area structures of an 
information storage medium according to a second embodi 
ment of the present invention; and 

FIG. 1B shows a single-pulse writing pattern; 

[0037] FIG. 7 is a block diagram of a recording apparatus 
according to an embodiment of the present invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0038] Reference will now be made in detail to embodi 
ments of the present invention, examples of which are 
illustrated in the accompanying drawings, wherein like 
reference numerals refer to the like elements throughout. 
The embodiments are described below in order to explain 
the present invention by referring to the ?gures. 

[0039] FIG. 3 shows a data area structure of an informa 
tion storage medium according to a ?rst embodiment of the 
present invention. Referring to FIG. 3, an information 
storage medium according to a ?rst embodiment of the 
present invention includes a lead-in area 10, a user data area 
20, which stores user data, and a lead-out area 30. 

[0040] The lead-in area 10 includes a disk control data 
Zone 10-2, which stores disk-related information, a disk test 
Zone 10-3, which stores information used to test a disk, a 
drive text Zone 10-4, which stores information used to test 
a drive, a defect management Zone 10-5, which stores 
information used to remove a defect generated on the disk, 
and a reserved area 10-6. The lead-in area 10 further 
includes ?rst and second buffer Zones 10-1 and 10-7, respec 
tively. The lead-in area 10 is divided into a reproduction 
only area and a recordable area. For example, the ?rst buffer 
Zone 10-1 and the disk control data Zone 10-2 are included 
in the reproduction-only area, where only reproduction 
occurs because data is recorded in the form of pits during the 
manufacturing of a disk. The disk test Zone 10-3, the drive 
test Zone 10-4, the defect management Zone 10-5, the 
reserved Zone 10-6, and the second buffer Zone 10-7 are 
included in the recordable area. 

[0041] The disk control data Zone 10-2 stores information 
such as, the type of the disk, the version number thereof, the 
siZe thereof, information about writing patterns, and the like. 
The information about writing patterns may be information 
about ?rst through third types of writing patterns. The 
information about the ?rst writing pattern type is recorded in 
?fth through ninth bytes of the disk control data Zone 10-2. 
The information about the second writing pattern type is 
recorded in eleventh through ?fteenth bytes of the disk 
control data Zone 10-2. The information about the third 
writing pattern type is recorded in seventeenth through 
twenty-?rst bytes of the disk control data Zone 10-2. The 
information about writing patterns includes a recording 
speed, reproduction power, initial pulse time Ttop of a 
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recording pattern, multi-pulse time Tmp of a recording 
pattern, cooling pulse time of a recording pattern, writing 
power Pw, erasing power Pe, bias power Pb, and the like. 

[0042] As shown in FIG. 3, the information storage 
medium according to the ?rst embodiment of the present 
invention stores information about an optimal writing pat 
tern in the lead-in area 10. More speci?cally, the information 
about an optimal writing pattern is recordable in the repro 
duction-only area or recordable area of the lead-in area 10. 

[0043] If the information about an optimal writing pattern 
is recorded in the reproduction-only area, it is recordable in 
the disk control data Zone 10-2 of the lead-in area 10. When 
considering regulations for a disk, information about the 
optimal writing pattern is recorded in the form of pits when 
a disk is manufactured. The information about the optimal 
writing pattern is recorded in a speci?ed byte of the disk 
control data Zone 10-2, for example, a third byte. More 
speci?cally, the information about the optimal writing pat 
tern is recordable in the Zeroth through seventh bits of the 
third byte. 

[0044] For example, if the optimal writing pattern is the 
?rst writing pattern type, 00000000b is recorded as the 
optimal writing pattern. If the optimal recording pattern is 
the second writing pattern type, 0000000lb is recorded as 
the optimal writing pattern. If the optimal recording pattern 
is the third writing pattern type, 000000l0b is recorded as 
the optimal writing pattern. 

[0045] If data corresponding to the ?rst writing pattern 
type is recorded as the optimal recording pattern, a drive 
reads out the data corresponding to information about the 
?rst writing pattern type. In other words, the drive reads out 
the data corresponding to the ?fth through ninth bytes in 
which the information about the ?rst writing pattern type is 
recorded, sets a condition corresponding to the read-out 
data, and records data according to the set condition. 

[0046] FIG. 4 shows another data area structure of the 
information storage medium according to the ?rst embodi 
ment of the present invention. Referring to FIG. 4, the 
information about the optimal writing pattern is recorded in 
the recordable area of the lead-in area 10. More speci?cally, 
the information about the optimal writing pattern is recorded 
in the reserved Zone 10-6 of the recordable area. In this case, 
after a disk is manufactured, a writing pattern optimal for the 
manufactured disk is ascertained by testing the disk, and the 
optimal writing pattern is recorded in the reserved Zone 
10-6. Information about the optimal writing pattern is 
recorded in a speci?ed byte of the reserved Zone 10-6. For 
example, if the optimal writing pattern is the ?rst writing 
pattern type, 00000000b is recorded as the optimal writing 
pattern. If the optimal recording pattern is the second writing 
pattern type, 0000000lb is recorded as the optimal writing 
pattern. If the optimal recording pattern is the third writing 
pattern type, 000000l0b is recorded as the optimal writing 
pattern. 

[0047] If data corresponding to the second writing pattern 
type is recorded as the optimal recording pattern in the 
reserved Zone 10-6, the drive reads out the data correspond 
ing to information about the second writing pattern type 
recorded in the disk control data Zone 10-2. In other words, 
referring to FIG. 3, the drive reads out the data correspond 
ing to the tenth through fourteenth bytes in which the 
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information about the second Writing pattern type is 
recorded, sets a condition corresponding to the read-out 
data, and records data according to the set condition. The 
information recorded in the disk control data Zone 10-2 of 
FIG. 4 is the same as that shoWn in FIG. 3 except that the 
information about the optimal Writing pattern is recorded in 
a reserved Zone, and so it is not shoWn in FIG. 4. 

[0048] The information about the optimal Writing pattern 
is recorded in both the lead-in area 10 and the lead-out area 
30. Hence, When a defect is generated in the information 
recorded in one of the lead-in and lead-out areas 10 and 30, 
information stored in the other non-defective area is usable. 

[0049] Although the case Where only the information 
about the optimal Writing pattern is recorded has been 
described above, the information about the optimal Writing 
pattern is recordable together With information about the 
multiple speeds of the disk. For example, both the informa 
tion about the optimal Writing pattern and the information 
about the multiple speeds of the disk is recordable in a 
speci?ed byte of the disk control data area 10-2 as shoWn in 
FIG. 3 or in a byte of the reserved Zone 10-6 as shoWn in 
FIG. 4. 

[0050] Examples of data representing both information 
about an optimal recording pattern and information about 
the multiple speeds of a disk are shoWn in Table 1. 

TABLE 1 

Data Information 

00000000 b Multiple speed of n, ?rst Writing pattern 
10000000 b Multiple speed of m, ?rst Writing pattern 
00000001 b Multiple speed of 11, second Writing pattern 
10000000 b Multiple speed of in, second Writing pattern 

[0051] If the information about the optimal Writing pattern 
together With information about the multiple speeds is 
recorded in an information storage medium as shoWn in 
Table 1, the optimal Writing pattern and the recording speed 
of the information storage medium are determined at the 
same time. Thus, a drive records data in the information 
storage medium With an improved performance. 

[0052] If the information about the optimal Writing pattern 
has been recorded in the reproduction-only area, it is repro 
ducible as a sum signal or a differential signal. If the 
information about an optimal Writing pattern has been 
recorded in the recordable area, it is reproducible as a sum 
signal. 

[0053] A data area structure of an information storage 
medium according to a second embodiment of the present 
invention is shoWn in FIG. 5. Referring to FIG. 5, the 
information storage medium according to the second 
embodiment includes a lead-in area 10, a user data area 20, 
and a lead-out area 30 as in the ?rst embodiment of the 
present invention. HoWever, the information storage 
medium of the second embodiment of the present invention 
stores information about Whether it can operate in a drive 
folloWing a version of standards older than the version of 
standards folloWed by the information storage medium. 

[0054] In general, information storage media folloWing an 
identical standard have the same recording conditions. 
Every time a standard for information storage media 
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changes, its version also changes. In general, because the 
recording conditions change for a neWer version of an 
information storage medium, the neWer information storage 
medium does not operate in a drive folloWing an old version 
of standards. Also, an information storage medium folloW 
ing an old version of standards does not typically operate in 
a drive folloWing a neWer version of standards. HoWever, 
there are exceptional cases Where an information storage 
medium folloWing a neWer version of standards may operate 
in a drive folloWing an old version of standards. 

[0055] For example, an information storage medium oper 
ating at 3><-speed can alWays operate in a drive operating at 
3><-speed. HoWever, it is also possible for a 4><-speed infor 
mation storage medium to operate in a 3><-speed drive, and 
a 2><- or 3><-speed information storage medium to operate in 
a 5><-speed drive. 

[0056] If an information storage medium operating at a 
multiple speed of n (5 éné 8) can operate in a 2><- or 
3><-speed drive, the version of standards is de?nitely not 
changed. HoWever, if an information storage medium cannot 
operate in a drive of a multiple speed of n, even When the 
information storage medium operates at its loWest speed, the 
version of standards must be changed. In other Words, if an 
information storage medium cannot operate in an old ver 
sion of drive even When it operates at its loWest speed, the 
version of standards must be changed. 

[0057] HoWever, When a neW version of standards is 
developed, an information storage medium following the 
neW version of standards is operable in a drive folloWing an 
old version of standards. In this case, if the information 
storage medium folloWing the neW version of standards 
stores no information about the drive folloWing the old 
version of standards, data recording Will not occur in spite 
of the fact that the information storage medium folloWing 
the neW version of standards is operable in the drive fol 
loWing the old version of standards. Thus, an information 
storage medium folloWing a neW version of standards stores 
information about Whether it is operable in a drive folloWing 
an old version of standards. 

[0058] The information about Whether the information 
storage medium of FIG. 5 is or is not operable operate in a 
drive folloWing an old version of standards is recorded in the 
reproduction-only area or recordable area of at least one of 
the lead-in and lead-out areas 10 and 30 of the information 
storage medium of FIG. 5. More speci?cally, this informa 
tion is recorded in the bits of a speci?ed byte of the 
reproduction-only area or recordable area. Because the data 
structures of the lead-in and lead-out areas 10 and 30 are 
similar to each other, only the lead-in area 10 Will noW be 
described. The description is applicable to the lead-out area 
30. 

[0059] Referring to FIG. 5, the disk control data Zone 
10-2, Which stores disk-related information, is included in 
the reproduction-only area of the lead-in area 10. The 
recordable area includes the disk test Zone 10-3, the drive 
test Zone 10-4, the defect management Zone 10-5, and the 
reserved Zone 10-6. FIG. 6 shoWs another data area struc 
ture of the information storage medium according to the 
second embodiment of the present invention. For example, 
referring to FIG. 6, the reserved Zone 10-6 stores the 
information about Whether the information storage medium 
is or is not operable in a drive folloWing an old version of 
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standards. If the information about Whether the information 
storage medium is or is not operable in a drive following an 
old version of standards has been recorded in the form of pits 
in the reproduction-only area, it can be reproduced as a sum 
signal or a differential signal. If the information about 
Whether the information storage medium is or is not oper 
able in a drive folloWing an old version of standard has been 
recorded in the recordable area, it can be reproduced as a 
sum signal. 

[0060] Also, the information about Whether the informa 
tion storage medium is or is not operable in a drive folloWing 
an old version of standards is recordable in both the lead-in 
area 10 and the lead-out area 30 so that When a defect is 
generated in the information recorded in one of the lead-in 
and lead-out areas 10 and 30, information stored in the other 
non-defective area is used. 

[0061] As described above, if an information storage 
medium folloWing an n version of standards stores infor 
mation about Whether it is compatible With a drive folloWing 
a version of standards older than the n version (e.g., an X 
version of standards), the drive reads out this information to 
select a suitable information storage medium. 

[0062] When the compatibility information is recorded in 
the n-version information storage medium, that information 
about an optimal Writing pattern is also recorded. The 
information about the optimal Writing pattern may be 
recorded in the same byte as, or in a byte different from, the 
byte in Which the compatibility information is recorded. 
When the information about the optimal Writing pattern and 
the compatibility information are recorded in an identical 
byte, they are recordable in the folloWing Way. 

[0063] The tWo types of information are recordable in the 
form of a combination of bits in a speci?ed byte of the 
reproduction-only area of or the recordable area of the 
lead-in area 10. For example, if 00000000b is recorded, the 
n version of information storage medium is not compatible 
With the drive folloWing the X version of standards. If 
0000000lb is recorded, the n version of information storage 
medium is compatible With the drive folloWing the X version 
of standard and the optimal Writing pattern is the ?rst Writing 
pattern type. If 000000l0b is recorded, the n version of 
information storage medium is compatible With the drive 
folloWing the X version of standards and the optimal Writing 
pattern is the second Writing pattern type. If 000000llb is 
recorded, the n version of information storage medium is 
compatible With the drive folloWing the X version of stan 
dards and the optimal Writing pattern is the third Writing 
pattern type. 
[0064] Information about Whether data is recordable effi 
ciently using a Writing pattern, particularly, using a multi 
pulse Write strategy, is recordable. The multi-pulse Write 
strategy is not usable When the recording speed of an 
information storage medium is much greater than that of the 
drive. In other Words, as the recording speed of an infor 
mation storage medium becomes much greater than the 
drive speed, data is likely to be recorded in the information 
storage medium using a single-pulse Write strategy rather 
than using the multi-pulse Write strategy. Thus, if a neW 
version of information storage medium is developed due to 
an increase in the recording speed, information about 
Whether data can be ef?ciently recorded in the information 
storage medium by using the multi-pulse Write strategy is 
recorded. 

Sep. 7, 2006 

[0065] The information about Whether data is or is not 
recordable using the multi-pulse Write strategy is recordable 
in the recordable area or reproduction-only area of at least 
one of the lead-in and lead-out areas 10 and 30. The data 
structures of the recordable area and the reproduction-only 
area have already been described above. For eXample, 
00000000b represents that data cannot be recorded using the 
multi-pulse Write strategy, and 0000000lb represents that 
data is recordable using the multi-pulse Write strategy. 
Alternatively, 00000000b represents that data is recordable 
using a multi-pulse Write strategy, and 0000000lb represents 
that data is recordable using a single-pulse Write strategy. 

[0066] The information about Whether data is or is not 
recordable using the multi-pulse Write strategy may be 
recorded separately from, or together With, the information 
about Whether an information storage medium is compatible 
With a drive folloWing an old version of standards. 

[0067] If the information about Whether an information 
storage medium is compatible With a drive folloWing an old 
version of standards and the information about Whether data 
is or is not recordable using the multi-pulse Write strategy 
have been recorded in the reproduction-only area of the 
lead-in area 10, they are reproducible as a sum signal or a 
differential signal. If the tWo types of information have been 
recorded in the recordable area, they can be reproduced as 
a sum signal. 

[0068] The above description about an information stor 
age medium according to the described embodiments of the 
present invention are also applicable to multi-layered infor 
mation storage media having tWo or more recording layers. 

[0069] FIG. 7 is a block diagram of a recording and/or 
reproducing apparatus according to an embodiment of the 
present invention. Referring to FIG. 7, the recording and/or 
reproducing apparatus includes a recording/reading unit 
1001, a controller 1002, and a memory 1003. The recording/ 
reading unit 1001 records data on a disc 1000, Which is an 
embodiment of an information storage medium 1000 of the 
present invention, and reads the data from the disc 1000. The 
controller 1002 records and reproduces disc related data 
according to the present invention as set forth above in 
relation to FIGS. 3 through 6. 

[0070] While not required in all aspects, it is understood 
that the controller 1002 can be computer implementing the 
method using a computer program encoded on a computer 
readable medium. The computer can be implemented as a 
chip having ?rmware, or can be a general or special purpose 
computer programmable to perform the method. 

[0071] In addition, it is understood that, in order to achieve 
a recording capacity of several doZen gigabytes, the record 
ing/reading unit 1001 could include a loW Wavelength, high 
numerical aperture type unit usable to record doZens of 
gigabytes of data on the disc 1000. EXamples of such units 
include, but are not limited to, those units using light 
Wavelengths of 405 nm and having numerical apertures of 
0.85, those units compatible With Blu-ray discs, and/ or those 
units compatible With Advanced Optical Discs (AOD). 

[0072] As described above, an information storage 
medium according to the described embodiments of the 
present invention stores information about the optimal Writ 
ing pattern, thereby increasing the speed of data recording. 
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Recording data using the optimal Writing pattern also 
improves the recording performance. 

[0073] Furthermore, the information storage medium 
according to the described embodiments of the present 
invention stores information about Whether it is compatible 
With a drive folloWing an old version of standards, so that the 
drive folloWing an old version of standards is usable even 
When the information storage medium folloWs a neW version 
of standards. Thus, recording data is more convenient for the 
users. 

[0074] Although a feW embodiments of the present inven 
tion have been shoWn and described, the present invention 
is not limited to the described embodiments. Instead, it 
Would be appreciated by those skilled in the art that changes 
may be made in these embodiments Without departing from 
the principles and spirit of the invention, the scope of Which 
is de?ned by the claims and their equivalents. 

What is claimed is: 
1. A method of reproducing data from an information 

storage medium having a lead-in area, a user data area, and 
a lead-out area, the method comprising: 

detecting compatibility information from at least one of 
the lead-in and lead-out areas about Whether the infor 
mation storage medium is compatible With a drive 
folloWing a ?rst version of standards older than a 
second version of the information storage medium; and 

reproducing data With respect to the user data area in 
accordance With one of the ?rst and second versions 
from the detected compatibility information Which cor 
responds to a device Which is transferring the data. 

2. The method of claim 1, Wherein, for When the infor 
mation storage medium is operable in the drive folloWing 
the ?rst version of the standards, the information storage 
medium stores information about an optimal Writing pattern. 

3. The method of claim 1, Wherein the information storage 
medium further stores strategy information about Which one 
of a multi-pulse Write strategy and a single-pulse Write 
strategy is used to record data. 

4. The method of claim 1, Wherein at least one of the 
lead-in and lead-out areas includes a reproduction-only area, 
and the compatibility information is detected from the 
reproduction-only area. 

5. The method of claim 4, Wherein the reproduction-only 
area is a disk control data Zone Which stores disk-related 
information used to control the information storage medium. 

6. The method of claim 4, Wherein the detecting the 
compatibility information comprises reproducing the com 
patibility information as one of a sum signal and a differ 
ential signal. 

7. The method of claim 1, Wherein at least one of the 
lead-in and lead-out areas includes a recordable area, and the 
compatibility information is detected from the recordable 
area. 

8. The method of claim 7, Wherein the compatibility 
information is reproduced as a sum signal. 

9. The method of claim 2, Wherein information about the 
optimal Writing pattern is recorded in a same byte as the byte 
in Which the compatibility information is recorded and/or 
byte different from the byte in Which the compatibility 
information is recorded. 
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10. The method of claim 9, Wherein the information about 
the optimal Write pattern and the compatibility information 
are recorded in the same byte, Which is a speci?ed byte of 
the lead-in area. 

11. The method of claim 1, Wherein: 

When 00000000b is recorded in a speci?ed byte, the 
information storage medium uses an n version of a 
standard and is not compatible With a drive folloWing 
a version of the standard older than n, 

When 0000000lb is recorded in the speci?ed byte, the 
information storage medium uses the n version of the 
standard and is compatible With a drive folloWing a 
version of the standard older than the n version and the 
optimal Writing pattern is a ?rst Writing pattern type, 

When 000000lb is recorded in the speci?ed byte, the 
information storage medium uses the n version of the 
standard and is compatible With a drive folloWing a 
version of the standard older than n and the optimal 
Writing pattern is a second Writing pattern type, and 

When 000000llb is recorded in the speci?ed byte, the 
information storage medium uses the n version of the 
standard and is compatible With a drive folloWing a 
version of the standard older than n and the optimal 
Writing pattern is a third Writing pattern type. 

12. The method of claim 1, Wherein the lead-in area 
includes: 

a disk control data Zone Which stores disk-related infor 

mation; 
a disk test Zone Which stores information used to test the 

information storage medium; 

a drive text Zone Which stores information used to test a 

drive; 
a defect management Zone Which stores information used 

to remove a defect generated on the information storage 

medium; and 

a reserved area. 

13. The method of claim 12, Wherein the lead-in area 
further includes ?rst and second bulfer Zones. 

14. The method of claim 13, Wherein the lead-in area is 
divided into a reproduction-only area and a recordable area. 

15. The method of claim 14, Wherein the ?rst buffer Zone 
and the disk control data Zone are included in the reproduc 
tion-only area. 

16. The method of claim 15, Wherein the disk test Zone, 
the drive test Zone, the defect management Zone, the 
reserved Zone, and the second buffer Zone are included in the 
recordable area. 

17. The method of claim 12, Wherein the information 
about Writing patterns includes at least one of a recording 
speed, a reproduction poWer, an initial pulse time (Ttop) of 
a recording pattern, a multi-pulse time (Tmp) of a recording 
pattern, a cooling pulse time of a recording pattern, a Writing 
poWer (PW), an erasing poWer (Pe), and a bias poWer (Pb). 

18. A method of reproducing data from an information 
storage medium having a lead-in area, a user data area, and 
a lead-out area, the method comprising: 

detecting strategy information from at least one of the 
lead-in and lead-out areas about Which one of a multi 
pulse Write strategy and a single-pulse Write strategy is 
used to record data; and 
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reproducing data from the user data area Which Was 
recorded in accordance With the detected strategy infor 
mation. 

19. The method of claim 18, Wherein at least one of the 
lead-in and lead-out areas includes a reproduction-only area, 
and the strategy information is detected in the reproduction 
only area. 

20. The method of claim 19, Wherein the reproduction 
only area is a disk control data Zone Which stores disk 
related information used to control the information storage 
medium. 

21. The method of claim 19, Wherein the strategy infor 
mation is reproduced as one of a sum signal and a differ 
ential signal. 

22. The method of claim 18, Wherein at least one of the 
lead-in and lead-out areas includes a recordable area, and the 
strategy information is recorded in the recordable area. 

23. The method of claim 22, Wherein the strategy infor 
mation is reproduced as a sum signal. 

24. A method of reproducing data from an information 
storage medium having a lead-in area, a user data area, and 
a lead-out area, the method comprising: 

detecting information from at least one of the lead-in and 
lead-out areas about an optimal Writing pattern; and 

reproducing data from to the user data area Which Was 
recorded in accordance With the detected information. 

25. The method of claim 24, Wherein at least one of the 
lead-in and lead-out areas includes a reproduction-only area, 
and the information about the optimal Writing pattern is 
detected from the reproduction-only area. 

26. The method of claim 25, Wherein the reproduction 
only area is a disk control data Zone included in the lead-in 
area to store disk-related information. 

27. The method of claim 25, Wherein the information 
about the optimal Writing pattern is reproduced as one of a 
sum signal and a differential signal. 

28. The method of claim 24, Wherein at least one of the 
lead-in and lead-out areas includes a recordable area, and 
Wherein the information about the optimal Writing pattern is 
recorded in the recordable area. 
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29. The method of claim 28, Wherein the lead-in area 
includes a recordable reserved area, and the information 
about the optimal Writing pattern is recorded in the record 
able reserved area. 

30. The method of claim 28, Wherein the information 
about the optimal Writing pattern is reproduced as a sum 
signal. 

31. The method of claim 24, Wherein the information 
about the optimal Writing pattern is recorded as a combina 
tion of bits. 

32. The method of claim 24, Wherein the information 
about the optimal Writing pattern is recorded together With 
information about a recording speed of the information 
storage medium. 

33. A method of reproducing information from an infor 
mation storage medium, comprising: 

detecting, from at least one of lead-in and lead-out areas 
of the information storage medium, one of compatibil 
ity information about Whether the information storage 
medium is compatible With a drive folloWing a version 
of standards older than that of the information storage 
medium, information about Which one of a multi-pulse 
Write strategy and a single-pulse Write strategy is used 
to record data, and information about an optimal Writ 
ing pattern; and 

reproducing data from a data area of the information 
storage medium recorded according to the detected one 
of the compatibility information. 

34. A method of reproducing data from an information 
storage medium, comprising: 

detecting, in at least one of lead-in and lead-out areas of 
the information storage medium, information about an 
optimal Writing pattern to record data in the user data 
area; and 

reproducing data from a data area of the information 
storage medium recorded according to the detected 
information. 


