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Description

INFORMATION RECORDING MEDIUM WITH PREPIT AND

[1]

2]

[3]

[4]

[S]

RECORDING/REPRODUCING APPARATUS AND METHOD

USING THE SAME
Technical Field

The present invention relates to an optical information recording medium, and
more particularly, to an information recording medium that can be rapidly finalized,

and a recording/reproducing apparatus and method using the same.
Background Art
Optical recording media (optical disks) are used 1n optical devices that record/

reproduce data in a contact-less manner. Optical disks generally include compact disks
(CD's) digital versatile disks (DVD's), high-definition video disks (HD-DVD's), blue-
ray video disks (Blu-Ray) and other media used to digitally store data in a contact-less
manner according to the information recording capacity. Some optical disks are
writable or re-writable by a user to store data, video or audio. Examples of record/
erase/read optical disks include a 650MB CD-R, a CD-RW, a 4.7GB DVD+R/RW, a
DVD-RAM, and a DVD-R/RW. Examples of read-only disks include a 650MB CD, a
4.7GB DVD-ROM, HD-DVD and a Blu-Ray disk. Moreover, other technologies are
under development to record data at higher densities and faster speeds using de-
velopmental optical media.

DVD-RAM and DVD-RW media generally have a recording data capacity of
4.7GB, and are capable of having data recorded on, erased or reproduced there from.
Specifically, each optical disk has grooves to guide an optical pick-up along tracks in a
circumferential direction during a data recording operation. The grooves are formed
during mastering of the disk, that is, when a stamper for a substrate 1s manufactured.

However, the greatest difference between a DVD-RAM and a DVD-RW is the
recording area. In the DVD-RAM, data is recorded 1n both a groove area and a land
area disposed between two adjacent groove areas. Also, for access based on a physical
unit, a physical identifier (ID) area containing the address of each unit is formed as a
pit series. In contrast, in the DVD-RW, data 1s recorded only in a groove area and no
pits are formed. Instead, block addresses are formed in a land region as land pre-pits.

In addition, the DVD-RW has good recording/reproducing characteristics such as a
superior jitter characteristic due to the depth and width of the groove. Advantageous
jitter characteristics provide better jitter margins to allow superior flexibility with
optical read/write devices that may produce a transport spin speed too high or too low
for the media. The width and depth of the grooves in a DVD-RW are determined for
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excellent jitter characteristics without pits. An appropriate depth of the DVD-RW
grooves 1s about 20-40mm, which can be expressed as A/12n, using the wavelength (A)
of a laser beam and the refractive index (n) of the disc. This groove depth of the DVD-
RW is smaller than that of a DVD-RAM, which is expressed as A/6n.

FIGS. 1A through 1D are graphs illustrating reproduction signals calculated
according to the depth of the pit when a wavelength 1s 650 nm, an NA 1s 0.60, and a
minimum mark length is 0.42 ym. In FIGS. 1A through 1D, a horizontal axis
represents time in terms of ns, and a vertical axis shows normalized values of the re-
production signals. FIG. 1A illustrates a reproduction signal obtained when the depth
of the pit is A /3; FIG. 1B illustrates a reproduction signal obtained when the depth of
the pit is A /4; FIG. 1C illustrates a reproduction signal obtained when the depth of the
pit is A /6; and FIG. 1D illustrates a reproduction signal obtained when the depth of the
pitis A /12.

FIG. 2 shows the result when normalization 1s performed using the maximum
value, that 1s, the signal from the depth of the DVD-RAM. Referring to FIG. 2, when
the pits are formed below A /12 (0.08 A), a reproduction signal of a 3T or 14T mark has
a signal level corresponding to about 30% or less of the result given at the depth of A /4
(0.25 A). Therefore, no reliable pit signals can be obtained from this signal. Con-
sequently, the depth of the pit needs to be adjusted.

Since the pit and the groove in the DVD-RAM have a depth of approximately A/6,
a push-pull signal from the groove and the reproducing signal from the pit can be
easily obtained. However, because the groove depth of a DVD-RW 1s much shallower,
if the pits were the same depth as the groove, a push-pull signal from the pits would be
difficult to obtain. As a result, a DVD-RW produced with grooves and pits having
different depths would improve pit reproduction signal levels.

To address this problem, U.S. Patent No. 5,501,926 discloses a technique of manu-
facturing two pits and grooves with different depths by the use of a special photoresist
and an etching process. However, drawbacks to this technique may include complex
manufacturing processes and high manufacturing costs.

U.S. Patent No. 5,500,850 also discloses a process of manufacturing grooves with
different depths. However a problem arises 1n that the paths of two laser beams have to
be adjusted very precisely so as to form the grooves with different depths.

Likewise, an etching process can be utilized several times to define pits and
orooves with different depths. That 1s, a dual-depth disk can be manufactured using an
etching process. However, the manufacturing process 1s also complex and the
production yield 1s low. As a result, production cost of the disk can be very high.

To overcome these drawbacks, a superior method of forming grooves and pits with

different depths has been proposed by controlling a power of a laser beam as disclosed

CA 02623162 2008-03-19



WO 2007/049912 PCT/KR2006/004364

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

in Applicants' earlier work product, Korean Patent Publication Gazette No.
2001-0108961, and now 1ssued as U.S. Patent No. 6,906,994, the disclosure of which

1s incorporated by reference herein.
Disclosure of Invention
Technical Problem

Nevertheless, there is still a need to rapidly finalize an optical disk manufactured as

proposed.
Technical Solution

Several aspects and example embodiments of the present invention provide a new
technique to rapidly finalize an information recording medium during manufacture.
Advantageous Effects

As described above, the portion that has to be filled with data in finalizing the in-
formation recording medium 100 1s previously formed 1n a prepits series during
manufacture of the information recording medium 100, and therefore the time
necessary to finalize the information recording medium 100 can be shortened, thereby
achieving the rapid finalization of the medium 100.

Description of Drawings

A better understanding of the present invention will become apparent from the
following detailed description of example embodiments and the claims, when read 1n
connection with the accompanying drawings, all form a part of the disclosure of this
invention. While the following written and illustrated disclosure focuses on disclosing
example embodiments of the invention, it should be clearly understood that the same 1s
by way of illustration and example only and that the invention 1s not limited thereto.
The spirit and scope of the present invention are limited only by the terms of the
appended claims. The following represents brief descriptions of the drawings, wherein:

FIGS. 1A through 1D are graphs illustrating reproduction signals according to the
depth of a pit when a wavelength ( A ) is 650 nm, an NA is 0.60, and a minimum mark
length 1s 0.42 p m;

FIG. 2 is a graph of the normalized signal when the pit depth shown in FIG. 1C is A
/4;

FIG. 3 1s a schematic view of an information recording medium having a fi-
nalization area formed as a prepit series according to an embodiment of the present
invention;

FIG. 4 1s a perspective view of the information recording medium as shown in FIG.
3 when a bottom face of a groove 1s disposed at the same plane as that of a prepit

formed in a finalization area, while a depth of the groove is different from that of the

prepit;

CA 02623162 2008-03-19
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[21] FIG. 5 1s a perspective view of the information recording medium as shown in FIG.
3 when a bottom face of a groove is at a different level from that of a bottom surface of
a prepit formed 1n a finalization area, and a depth of the groove 1s different from a
depth of the prepit;

[22] FIG. 6 1s a view 1llustrating a dual-layer information recording medium in which
prepits are formed in a middle area for finalizing the medium according to an
embodiment of the present invention,;

[23] FIG. 7 1s a view 1llustrating a dual-layer information recording medium in which
prepits are formed in a middle area for finalizing the medium and the information
recording medium 1s comprised of a first flexible middle area according to another
embodiment of the present invention,;

[24] FIG. 8 1s a block diagram view of an information recording medium according to
an embodiment of the present invention, illustrating an area for recording information
indicating that prepits are formed in a finalization area of the medium; and

[25] FIG. 9 1s a schematic block diagram of a recording/reproducing apparatus using an
information recording medium having an area for data indicating prepits are formed in
a finalization area of the medium, according to an embodiment of the present

1nvention.

Best Mode

[26] In accordance with an embodiment of the present invention, an information
recording medium is provided with a prepit pre-formed in a finalization area for
finalizing the information recording medium. The finalization area may include a
middle area of the information recording medium.

[27] According to an aspect of the present invention, the recording medium may consist
of a groove formed 1nto one or more surfaces with a groove depth different than the
depth of the prepit. The bottom face of the groove may be at the same level or may be
at a different level than the bottom of the prepit. The recording medium may also be
provided with information indicating whether the prepit 1s pre-formed in the fi-
nalization area. The information indicating the existence of a prepit pre-formed 1n the
finalization area may be recorded in a predetermined area of the information recording
medium. The recording medium may also be provided with a predetermined area to
include a lead-in area or a control data area of the lead-in area.

[28] In accordance with another embodiment of the present invention, there 1s provided
an information recording medium having one or more layers, including: a data area in
which user data 1s recorded; and a finalization area in which a prepit 1s pre-formed for
a rapid finalization of the information recording medium, the finalization area
including a middle area.

[29] According to an aspect of the present invention, the information recording medium
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may further include a flexible middle area arranged according to data capacity to be
recorded 1n the data area, the data being recorded in the flexible middle area as a mark.
Information indicating whether the prepit is pre-formed in the middle area may be
recorded in a predetermined area of the information recording medium.

[30] In accordance with yet another embodiment of the present invention, there 1s
provided a recording/reproducing apparatus to record data on an information recording
medium and reproduce data recorded on the information recording medium. The
recording/reproducing apparatus comprises: a write/read unit to write data on the in-
formation recording medium or read data from the information recording medium; and
a control unit arranged to control the write/read unit to read information on the in-
formation recording medium indicating whether a prepit 1s pre-formed 1n a finalization
area, the information being recorded in a predetermined area of the information
recording medium; and utilize the read information during finalization of the in-
formation recording medium to determine whether to record data in the finalization
area.

[31] According an aspect of the present invention, the control unit may further control
the write/read unit to read information indicating whether the prepit 1s pre-formed 1n
the finalization area, the information being recorded 1n a control data area. When 1n-
formation indicating that the prepit 1s pre-formed 1n the finalization area, the control
unit may control the write/read unit not to record data in the finalization area during
the process of finalizing the information recording medium, and when the information
indicating that the prepit series 1s not formed in the finalization area, the control unit
may control the write/read unit to record data in the finalization area during the process
of finalizing the information recording medium.

[32] In accordance with another embodiment of the present invention, there 1s provided
a recording/reproducing method for recording data on an information recording
medium or reproducing data recorded on the information recording medium. Such a
recording/reproducing method comprises: reading information indicating whether a
prepit 1s pre-formed 1n a finalization area, the information being recorded in a pre-
determined area of the information recording medium; and determining whether to
record data in the finalization area by using the read information during finalization of
the information recording medium.

[33] According to an aspect of the present invention, the recording/reproducing method
may further include: when information indicating that the prepit 1s pre-formed in the fi-
nalization area, controlling a recording/reproducing apparatus not to record data in the
finalization area during the process of finalizing the information recording medium,
and when the information indicating that the prepit 1s not formed in the finalization

area, controlling the recording/reproducing apparatus to record data in the finalization

CA 02623162 2008-03-19
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[34]
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[39]

area during the process of finalizing the information recording medium.
In addition to the example embodiments and aspects as described above, further
aspects and embodiments of the present invention will be apparent by reference to the

drawings and by study of the following descriptions.
Mode for Invention

Reference will now be made 1n detail to the present embodiments 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 figures.

FIG. 3 1s a schematic view of an information recording medium 100 having a fi-
nalization area 35 formed as a prepit series according to an embodiment of the present
invention.

Finalization of an information recording medium represents a process performed to
allow the use of the information recording medium only for data reproduction while
limiting further attempts by a user to record further data thereon. The finalization
process may include recording finalization completion information 1n a predetermined
area of the information recording medium, writing a table of contents on the 1in-
formation storage medium and recording data 1in a predefined specific area thereof.
According to known convention, data 1s required to be recorded in the specific area so
as to finalize the information recording medium. However, according to the present
invention, the specific area designated for the finalization of the information recording
medium 1s formed in a prepit series when manufacturing the information recording
medium. Thus, the present invention can reduce the time necessary to record data in
the specific area during the finalization of the information recording medium. Con-
sequently, the finalization of the information recording medium can be achieved more
rapidly. It is also recognized that the time saving effect resulting from the man-
ufactured prepit series can be much greater in the case of a multi-layered information
recording medium where data can be stored on more than one layer of the data storage
medium.

The specific area for the finalization of the information recording medium may be
different depending on the specification of the information recording medium. For
example, the specific area for finalization may include a middle area and may be a
portion of a lead-in area or lead-out area, depending on the specification of the in-
formation recording medium. However, the specific location for the finalization may
be another area of the information recording medium.

In forming the prepits in the finalization area, the depth of a groove formed in a
data area may be different from the depth of the prepit formed in the finalization area

to obtain a reliable prepit signal.

CA 02623162 2008-03-19
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[40] Various methods can be used to manufacture the information recording medium as
shown 1n FIG. 3. FIG. 4 1s a perspective view of the information recording medium
shown 1n FIG. 3 when a bottom face of a groove 31 1s disposed at the same plane as
that of a prepit 36 formed 1n a finalization area, while a depth of the groove 31 1s
different from that of the prepit 36.

[41] Referring to FIG. 4, in the information recording medium 100 according to an
embodiment of the present invention, tracks each having grooves 31 and lands 32 are
formed 1n a data area or other areas. Prepits 36 are formed 1n the finalization area 35.
Recording marks 33 formed in the grooves 31 according to data recording, and land
prepits 34 are formed in the lands 32.

[42] As shown 1n FIG. 4, the bottom face of the groove 31 and the bottom face of the
prepit 36 formed 1n the finalization area 35 are at the same level bl. Also, the groove
31 has a depth d1, while the prepit 36 formed 1n the finalization area 35 has a depth d2.
That 1s, the depth of the groove 31 is different from the depth of the prepit 36.

[43] FIG. 5 1s a perspective view of the information recording medium according to
another embodiment of the present invention, when a bottom face of the groove 31 i1s
at a different level from a bottom face of a prepit 36 formed 1n the finalization area 35,
and a depth of the groove 31 is different from a depth of the prepit 36.

[44] Referring to FIG. 5, in the information recording medium 100 according to an
embodiment of the present invention, tracks each having grooves 31 and lands 32 are
formed 1n a data area or other areas. Prepits 36 are formed 1n the finalization area 35.
Recording marks 33 formed in the grooves 31 according to data recording, and land
prepits 34 are formed in the lands 32.

[45] As shown 1n FIG. 5, the bottom face of the groove 31 is at a level b2, while the
bottom face of the prepit 36 formed in the finalization area 35 is at a level b3. That 1s,
the bottom face of the groove 31 and the bottom face of the prepit 36 are at different
levels. Also, the groove 31 has a depth d1, while the prepit 36 formed 1n the fi-
nalization area 35 has a depth d2. That is, the depth of the groove 31 is different from
the depth of the prepit 36.

[46] FIG. 6 1s a view 1llustrating an example dual layer information recording medium
200 1n which prepits are formed in a middle area for finalizing the medium according
to an embodiment of the present invention. Referring to FIG. 6, the information
recording medium 200 has a dual-layer structure with a layer #0 (ILO) and a layer #1
(LL1). The layer #0 includes a data area 59, a first fixed middle area 51, a first unused
area 52, a first buffer area 53, and a first dedicated area 54. Similarly, the layer #1
includes a data area 60, a second fixed middle area 55, a second dedicated area 56, a
second buffer area 57, and a second unused area 58.

[47] In this example embodiment, the prepits are formed 1n the first fixed middle area

CA 02623162 2008-03-19
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51 and the second fixed middle area 55 when manufacturing the information recording
medium 200.

[48] Data 1s recorded from the data area 59 of the layer O to the data area 60 of the layer
1. Data 1s recorded 1n the first dedicated area 54 and the second dedicated area 56 for
predetermined purposes. For example, the first dedicated area 54 and the second
dedicated area 56 may be used as a test area or an optimum power control area. The
first unused area 52 and the second unused area 58 are not used so that the first
dedicated area 54 and the second dedicated area 56 can use the areas if necessary. The
first butfer area 53 and the second buffer area 57 are for the effective use of the first
dedicated area 54 and the second dedicated area 56.

[49] FIG. 7 1s a view 1llustrating an example dual-layer information recording medium
300 in which prepits are formed 1n a middle area for finalization of the medium
according to another embodiment of the present invention. Referring to FIG. 7, the in-
formation recording medium 300 has a dual-layer structure with a layer #0 (1.0) and a
layer #1 (L.1). The layer #0 includes a data area 61, a first flexible middle area 62, an
unrecorded area 63, a first mixed middle area 51, a first unused area 52, a first buffer
area 53, and a first dedicated area 54. Similarly, the layer #1 includes a data area 64, a
second flexible middle area 65, an unrecorded area 66, a second fixed middle area 55,
a second dedicated area 56, a second buffer area 57, and a second unused area 58.

[50] In this example embodiment, the prepits are formed in the first fixed middle area
51 and the second fixed middle area 55 when manufacturing the information recording
medium 300. Since the first flexible middle area 62 and the second flexible middie
area 65 are variably positioned according to the size of data to be recorded 1n the data
area, they cannot be formed in a prepit series when manufacturing the information
recording medium 300. For example, data 1s recorded in the groove as a recording
mark. On the contrary, the fixed middle areas can be formed as a prepit series.
Therefore, 1t 1s possible to save time required to record data in the fixed middle areas
when finalizing the information recording medium, thereby achieving the rapid fi-
nalization of the information recording medium.

[51] Thus, when the dual-layer information recording medium 300 1s being written with
data, a drive system checks the size of data to be recorded thereon, and records data in
the layer #0 and the layer #1 such that the data recorded in the layer #0 and the layer
#1 are of equivalent data size. In order to notify that the recording of the data 1s
completed, the flexible middle areas 62 and 65 are arranged on the information
recording medium 300 after the portion where the recording of the data is finished, and
the remaining areas on the information recording medium 300 remain empty (that is,
unrecorded), as shown in FIG. 7. By variably arranging the middle areas 62 and 65 in

this manner, the remaining empty data areas need not be filled with data. Con-
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sequently, the time necessary to finalize the information recording medium 300 can be
reduced. Since the other areas 51 to 58 are identical to those of FIG. 6, a further de-
scription thereof will be omitted.

Although the middle areas 62 and 65 have been presented as an example of the fi-
nalization area, any other area on the information recording medium 300 that can
reduce the time necessary to finalize the information recording medium 300 can also
be formed 1n a prepit series. Therefore, it 1s apparent to those skilled 1n the art that the
areas formed 1n a prepit series for the finalization of the information recording medium
300 are not limited to the middle areas 62 and 65.

FIG. 8 1s a view of an information recording medium according to an embodiment
of the present invention to illustrate an area for recording information to indicate that
prepits are formed 1n a finalization area of the medium.

Referring to FIG. 8, the information recording medium according to an embodiment
of the present invention includes a lead-in area 10, a user data area 20, and the fi-
nalization area 35. The user data area 20 1s an area for recording user data, and prepits
are formed in advance 1n the finalization area 35. As described above, the finalization
area 35 may be the middle area or any other area on the information recording
medium.

The lead-in area 10 includes a pre-recorded area 11 and a rewritable area 12. The
pre-recorded area 11 has a control data area 13 where information on the information
recording medium 1s recorded 1n advance. Specifically, information about whether the
prepits are formed 1n the finalization area may be recorded in the control data area 13.
The information may be displayed in any form. An example 1s as follows:

00b: Prepits are not formed in the finalization area

01b: Prepits are formed 1n the finalization area

It 1s apparent that the information about whether the prepits are formed in the fi-
nalization area can be recorded 1n other areas on the information recording medium
instead of the control data area 13.

The rewritable area 12 includes a buffer 14, a reserved area 15 for later use, a test
area 16 for testing the medium 100, and an information area 17 containing information
related to a disk drive or a disk status.

FIG. 9 1s a schematic block diagram of a recording/reproducing apparatus using an
information recording medium having an area for recording information indicating the
prepits are formed in a finalization area of the medium, according to an embodiment of
the present invention. Referring to FIG. 9, the recording/reproducing apparatus 90
includes a write/read unit 91 and a control unit 92. For purposes of brevity, the
recording/reproducing apparatus, albeit in whole or 1n part, can also be referred to as a

drive system which can be internal (housed within a host) or external (housed in a
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separate box that connects to a host (not shown). In addition, t he recording/re-
producing apparatus as shown in FIG. 9 may be a single apparatus or may be separated
into a recording apparatus (1.e., recorder) and a reading apparatus (1.e., player).

Under control of the control unit 92, the write/read unit 91 records data on the in-
formation recording medium 100 and reads the recorded data in order to reproduce the
data. The control unit 92 controls the write/read unit 91 to read/write data from/on the
information recording medium 100 according to commands issued from a host. Also,
the control unit 92 processes the read data to obtain valid data. The host may be
disposed 1n or outside of the recording/reproducing apparatus 90.

During finalization of the information recording medium 100, the control unit 92
controls the write/read unit 91 to read information indicating whether the prepits are
formed 1n the finalization area, which is recorded in the control data area 13. When the
write/read unit 91 provides the read information to the control unit 92 under control of
the control unit 92, the control unit 92 determines whether the prepits are formed in the
finalization area by using the provided information located on the information storage
medium.

When the control unit 92 determines prepits are formed in the finalization area, the
write/read unit 91 can be controlled to not record data in the finalization area during
the process of finalizing the information recording medium 100.

Also, when the control unit 92 determines prepits are not formed in the finalization
area, the write/read unit 91 1s controlled to record data in the finalization area during
the process of finalizing the information recording medium 100.

While the present invention has been particularly shown and described with
reference to exemplary embodiments thereof, it will be understood by those of
ordinary skill in the art that various changes 1n form and details may be made therein
without departing from the spirit and scope of the present invention. Many modi-
fications, permutations, additions and sub-combinations may be made to adapt the
teachings of the present invention to a particular situation without departing from the
scope thereof. For example, the information recording medium may consist of multiple
layers to increase the potential data storage capabilities. In addition, the prepits pre-
formed 1n the finalization area may be any depth necessary to ensure strong re-
production signals from the prepits and may be located in any place in the information
storage medium. Accordingly, it 1s intended, therefore, that the present invention not
be limited to the various example embodiments disclosed, but that the present

invention includes all embodiments falling within the scope of the appended claims.

CA 02623162 2008-03-19
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CLAIMS:

l. An information recording medium, comprising:
a data area to store user data;
a fixed middle area which is embossed selectively by a manufacturer ; and
an unused area, a buffer area, and an exclusive area, which are sequentially arranged

from outer circumference of the fixed middle area;

a predetermined area to store information indicating whether the fixed middle area 1s

embossed; and

a flexible middle area is arranged according to the size of data to be recorded in the data

arca.

2. The information recording medium as claimed claim 1, further comprising grooves

formed in the information recording medium.

3. The information recording medium as claimed in claim 2, wherein the fixed middle area

comprises prepits, and a depth of each groove is different from a depth of each prepit.

4. The information recording medium as claimed in claim 3, wherein a bottom face of the

groove is at the same level or a different level from a bottom face ot the prepat.

5. The information recording medium as claimed in claim 1, wherein the predetermined
area of the information recording medium includes a lead-in area or a control data area of the

lead-1n area.

6. The information recording medium as claimed in claim 1, wherein the data is recorded in

the flexible middle area as marks.

7. A recording/reproducing apparatus for recording data on an information recording
medium or reproducing data recorded on the information recording medium, the

recording/reproducing apparatus comprising:
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a write/read unit arranged to record data on the information recording medium or to read
data from the information recording medium comprising a data area to store user data;

a fixed middle area which is embossed selectively by a manufacturer;

an unused area, a buffer area, and an exclusive area, which are sequentially arranged
from outer circumference of the fixed middle area, a predetermined area to store information
indicating whether the fixed middle area 1s embossed, and a flexible middle area being arranged
according to the size of data to be recorded in the data area; and

a control unit configured to control the write/read unit to read the information indicating
whether the fixed middle area is embossed, from the predetermined area in the information
recording medium, and to control a data recording operation based on the information indicating

whether the fixed middle area is embossed.

8. The recording/reproducing apparatus as claimed in claim 7, wherein the information is

read from a control data area.

9. The recording/reproducing apparatus as claimed in claim 8, wherein:

when the information indicates that the fixed middle area is embossed, the control unit
controls the write/read unit not to record data in the fixed middle area during the process of
finalizing the information recording medium; and

when the information indicates that the fixed middle area 1s not embossed, the control

unit controls the write/read unit to record data in the fixed middle area during the process of

finalizing the information recording medium.

10. A recording/reproducing method for recording data on an information recording medium
or reproducing data recorded on the information recording medium, the recording/reproducing

method comprising:

reading information indicating whether a fixed middle area 1s embossed, from a
predetermined area in the information recording medium comprising: a data area to store user
data; the fixed middle area which is embossed selectively by a manufacturer; an unused area, a
buffer area, and an exclusive area, which are sequentially arranged from outer circumference of

the fixed middle area, the predetermined area to store information indicating whether the fixed
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middle area is embossed; and a flexible middle area being arranged according to the size of data
to be recorded in the data area; and
controlling a data recording operation based on the information indicating whether the

fixed middle area 1s embossed.

11, The recording/reproducing method as claimed in claim 10, wherein the information is

read from a control data area.

12. The recording/reproducing method as claimed in claim 11, further comprising:

when the information indicates that the fixed middle area is embossed, controlling not to
record data in the fixed middle area during the process of finalizing the information recording
medium; and

when the information indicates that the fixed middle area is not embossed, controlling to

record data in the fixed middle area during the process of finalizing the information recording

medium.
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