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Description

INFORMATION RECORDING MEDIUM AND RECORDING

AND/OR REPRODUCING APPARATUS AND METHOD
Technical Field

Aspects of the present invention relate to an information recording medium and a
recording and/or reproducing apparatus and method used to guarantee reproduction
compatibility.

Background Art

In general, optical information recording media, such as optical discs, have been
widely employed as media to store information which is recorded and reproduced by
an optical pickup device in a non-contact manner. Optical discs can be classified as
compact discs (CDs) or digital versatile discs (DVDs) according to the information
recording capacity of the optical discs. Furthermore, optical discs capable of having in-
formation written, erased, and reproduced thereon and therefrom can be sub-divided
into a 650MB compact disc-recordable (CD-R), a compact disc-rewritable (CD-RW), a
4.7GB digital versatile disc + recordable/rewritable (DVD+R/RW), a digital versatile
disc-random access memory (DVD-RAM), and a digital versatile disc-
recordable/rewritable (DVD-R/RW). Additionally, an optical disc capable of only
having information reproduced therefrom can be divided into a 650MB CD disc and a
4.7GB DVD-ROM disc. Furthermore, there is also an optical disc having a recording
capacity of 15GB or more, such as a high-definition (HD) DVD or a blu-ray disc (BD).
The development of a Super Rens disc using a super-resolution reproduction technique
is also currently being developed.

Led by the music industry, content-providing business markets using the Internet are
growing. Movie industries that distribute visual content, such as movies, which have a
larger size per unit than music content, such as songs, are also expected to expand in
the near future. Unattended information terminal systems provide information to users
in a variety of multimedia forms, such as voice audio files, images, graphic videos, text
files, and moving pictures in order to allow users to easily and conveniently access and
use the information.

For example, a business model is currently being developed for a content-providing
business in which a dedicated terminal system such as an unattended information
terminal system is installed and a user can copy desired information from the
unattended information terminal system onto a DVD-R. In the future, a business model
in which information is copied onto a personal computer (PC) drive of a user or a hard
disc drive (HDD) mounted DVD recorder of the user, and then copied onto a DVD of



WO 2008/030002 PCT/KR2007/004055

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]
[14]

the user, will be considered. According to this business model, a disc key is assigned to

distributed content in order to manage the copyrighted content of a copied disc.
Disclosure of Invention
Technical Problem

In this context, the market has placed great importance on reproduction compatibility
between the different types of information storage media available to users. In other
words, for a disc to comply with the business models described above, the disc must be
able to be reproduced in most DVD players and recorders in the market.

Technical Solution

Aspects of the present invention provide an information recording medium and a
recording and/or reproducing apparatus and method used to guarantee reproduction
compatibility in consideration of the fact that content distribution may be performed
according to various business models.

Advantageous Effects

Aspects of the present invention guarantee reproduction compatibility between
various types of discs which are being developed in the market, as various business
models associated with content distribution are concurrently being developed.
Description of Drawings

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

FIG. 1 illustrates a business model in which content is distributed using a dedicated
commercial recording and/or reproducing apparatus;

FIG. 2 illustrates a business model in which content is distributed using a personal
recording and/or reproducing apparatus of a user;

FIG. 3 is a graph showing a reproduction success rate in a digital versatile disc
(DVD) player with respect to the structure of a disc;

FIG. 4 illustrates a track having no wobble in an optical disc;

FIG. 5 illustrates a track having a wobble in an optical disc;

FIG. 6 illustrates an information recording medium having recorded thereon
management information according to an embodiment of the present invention;

FIG. 7 illustrates an example of physical format information illustrated in FIG. 6;

FIG. 8 illustrates an example of IDS5 illustrated in FIG. 7;

FIG. 9 illustrates another example of IDS5 illustrated in FIG. 7;

FIG. 10 illustrates another example of the physical format information illustrated in
FIG. 6;

FIG. 11 illustrates the structure of the disc indicator/revision number code illustrated
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in FIG. 10;

FIG. 12 illustrates the structure of the user indicator/wobble structure code illustrated
in FIG. 10;

FIG. 13 illustrates a recording and/or reproducing apparatus using an information
recording medium according to an embodiment of the present invention; and

FIG. 14 is a flowchart illustrating a recording and/or reproducing method according
to an embodiment of the present invention.

Best Mode

According to an aspect of the present invention, an information recording medium
includes a management information zone in which management information is
recorded, wherein the management information indicates an intended type of use of the
information recording medium.

According to an aspect, the management information includes at least one of user
identification information indicating whether the information recording medium is for
commercial use or personal use, wobble signal presence information indicating
whether a wobble signal is present in a recorded track of the information recording
medium, disc type information indicating a disc type of the information recording
medium, and a revision code indicating compatibility information of the information
recording medium.

According to an aspect, the wobble signal presence information includes information
about a frequency of the wobble signal.

According to an aspect, the disc type information includes information indicating
whether the information recording medium is a write-once optical disc, a rewritable
optical disc, or an optical disc having limited data reproduction time.

According to an aspect, the disc type information includes information indicating
whether the information recording medium is a digital versatile disc-recordable
(DVD-R) for a content scramble system (CSS) download disc or a digital versatile
disc-rewritable (DVD-RW) for a CSS download disc.

According to an aspect, the management information zone is arranged in the form of
land prepits of the information recording medium or is located in a control data zone of
the information recording medium.

According to an aspect, the management information is used to indicate whether the
information recording medium is compatible with a business model in which content is
distributed using a personal recording and/or reproducing apparatus or a business
model in which the content is distributed using a dedicated commercial recording and/
or reproducing apparatus.

According to another aspect of the present invention, an information recording

medium includes a control data zone, wherein the control data zone includes physical
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format information indicating an intended type of use of the information recording
medium, and the physical format information includes at least one of first information
having a disc indicator code indicating a disc type of the information recording
medium or a revision number code indicating a compatibility version of the in-
formation recording medium, or second information having a user indicator code
indicating whether the information recording medium is for commercial use or
personal use, or a wobble structure code indicating whether a wobble signal is present
in a recorded track of the information recording medium.

According to another aspect, the physical format information indicates whether the
information recording medium is compatible with a business model in which content is
distributed using a personal recording and/or reproducing apparatus or a business
model in which the content is distributed using a dedicated commercial recording and/
or reproducing apparatus.

According to another aspect of the present invention, a recording and/or reproducing
apparatus records data on and/or reproduces data from an information recording
medium, and includes a recording and/or reproducing unit to record data to and/or
reproduce data from the information recording medium and a control unit to control
the recording and/or reproducing unit to reproduce management information indicating
an intended type of use of the information recording medium from the information
recording medium and to record data in the information recording medium according
to the reproduced management information.

According to another aspect of the present invention, a recording and/or reproducing
method in which data is recorded to and/or reproduced from an information recording
medium includes reproducing management information from the information recording
medium to determine an intended type of use purpose of the information recording
medium from the information recording medium, and recording and/or reproducing
data to and/or from the information recording medium according to the reproduced
management information.

Mode for Invention

Reference will now be made in 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. 1 illustrates a business model in which content is distributed using a dedicated
commercial recording and/or reproducing apparatus 150. Referring to FIG. 1, a key
provider 110 distributes a key to protect copyrighted content. The key provider 110
distributes a title key to a content provider 120 and a disc key to the dedicated

commercial recording and/or reproducing apparatus 150. The key provider 120 may,
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for example, be the DVD copy control association (DVD CCA). The content provider
120 encrypts the content to be transmitted using the title key in order to generate
content scramble system (CSS) content and then transmits the generated CSS content
to the dedicated commercial recording and/or reproducing apparatus 150. The CSSis a
protection system used by content owners to enable consumers to legally access high-
quality DVD movies and TV programs, thus preventing illicit copying of content and
protecting the content from copyright infringement. A media manufacturer 130
provides a blank disc 140 having no disc key to the dedicated commercial recording
and/or reproducing apparatus 150. The dedicated commercial recording and/or re-
producing apparatus 150 then records the CSS content transmitted from the content
provider 120 on the blank disc 140 using the disc key provided from the key provider
110 and outputs the disc 160 having the CSS content recorded thereon, i.e., a CSS-
encrypted final disc 160 to a user.

FIG. 2 illustrates a business model in which content is distributed using a personal
recording and/or reproducing apparatus 190 of a user. Referring to FIG. 2, the key
provider 110 provides a title key to the content provider 120 and a disc key to the
personal recording and/or reproducing apparatus 190 of the user. The content provider
120 encrypts the content to be transmitted using the title key in order to generate CSS
content and then transmits the generated CSS content to the personal recording and/or
reproducing apparatus 190 of the user. The media manufacturer 130 provides a blank
disc 140 having no disc key to the content company 170. The content company 170
generates a disc 180 having a disc key from the blank disc 140 using the disc key
provided from the key provider 110 and outputs the disc 180 to the user. The user
purchases the disc 180 having a disc key and loads the disc 180 into the personal
recording and/or reproducing apparatus 190 of the user. The personal recording and/or
reproducing apparatus 190 of the user then records the CSS content transmitted from
the content provider 120 onto the loaded disc 180 having a disc key, and outputs the
disc 160 having the CSS content recorded thereon, i.e., the CSS-encrypted final disc
160, to the user.

Discs 160 complying with the above-described business models already exist in the
market. In order to prevent confusion for users, identification information indicating
which business model a disc 160 is suited for has to be recorded on the disc 160.

FIG. 3 is a graph showing a reproduction success rate in a DVD player with respect
to the structure of the disc 160. As shown in the graph of FIG. 3, one of the most
effective ways to improve the reproduction success rate is to set book type information
in a disc management zone of the disc 160 indicating that the disc 160 is a digital
versatile disc read-only memory (DVD-ROM). When a DVD player in the market

recognizes the disc 160 as a DVD-ROM, a reproduction success rate is improved
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compared to when the DVD player recognizes the disc 160 as a normal disc. It can be

seen from FIG. 3 that a reproduction success rate in a normal disc 160 is 50%, while a
reproduction success rate in a disc 160 having book type information recorded into the
disc management zone indicating that the disc 160 is a ROM type disc 160 is 90%.

A track having no wobble 400 and a track having a wobble 440 in the optical disc
160 will now be respectively described with reference to FIGS. 4 and 5. Referring to
FIG. 5, a recording track 400 (a 'groove') meanders according to a predetermined
frequency, i.e., has a wobble, and a land 410 between tracks 400 includes an address
pit called a land prepit (LPP) 420. Using two LLPs 420, information required to
control disc rotation during recording, to generate a recording clock, and to record data
such as a recording address, may be obtained. FIG. 4 illustrates a track having no
wobble 400 in the optical disc 160. In the track having no wobble 400, frequency in-
formation that has to be contained in a wobble may be included in the LPPs 420.

In order to initially recognize the physical structure of the disc 160, a DVD recorder
recognizes the disc 160 as a DVD-R or a DVD-RW at the time of sensing a wobble,
the wobble indicating a wave at a predetermined frequency in a recording groove. If
book type information in the management zone which is reproduced by the DVD
recorder shows that the disc 160 is a DVD-ROM, an error may occur due to a
difference between the reproduced book type information and the recognized in-
formation. To solve this problem, the frequency of the wobble may be changed, for
example, into double the frequency (2x) of a DVD-R/RW, or a recording groove
having no wobble 400 may be formed. With the change of the physical characteristics
of a wobble, the reproduction success rate of the DVD recorder is improved. It can be
seen from FIG. 3 that a reproduction success rate in the 2x wobble ROM is over 90%
and a reproduction success rate in the ROM having no wobble is also over 90%.

However, in a disc 160 having no wobble signal for controlling disc rotation speed,
constant angular velocity ('CAV") control, in which the number of rotations of the disc
160 is fixed, has been suggested. As a result of CAV control, design flexibility for a
recorder is limited and high precision of the recorder cannot be expected. On the other
hand, a disc 160 having a wobble frequency has a low reproduction success rate. To
solve both of these problems, the recorder needs to distinguish and then adapt to the
two types of discs 160.

In an optical disc 160 such as a DVD-R or a DVD-RW, data is recorded in a
management zone along the inner circumference of the optical disc 160. However,
when a dedicated commercial recording and/or reproducing apparatus 150 (FIG. 1),
such as a kiosk, downloads content, a recorder records data in a pre-written control
zone along the inner circumference of the disc 160 after recording data in a data zone

of the disc 160. As a result, management information, such as information describing
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recording conditions, is stored in an LPP. In the case of personal use, a user records
data in a disc 160 that is pre-recorded by a content company using a user recording
and/or reproducing apparatus 190 (FIG. 2), and management information is stored in
an LPP.

Conventionally, a wobble signal obtained from a wobbled groove at a predetermined
frequency, e.g., 140 kHz, in a track of the disc 160 serves as the original signal of a
reference clock signal used during recording performed by a conventional recorder.
The wobble signal is thus used to control disc rotation. An LPP 420 is structured such
that a pit portion in a land 410 of the disc 160 is positioned at the head of 8 wobble
periods or second or third from the head of the 8 wobble periods and at the peak of the
amplitude. Thus, the LPP contains address information or recording condition in-
formation of the disc 160, which has to be read by the conventional recorder.

In other words, when the conventional recorder records data onto the disc 160, a
wobble is an important feature. However, importance must be given to reproduction
compatibility in order to consider the two business models shown in FIGs. 1 and 2 and
described above. When the disc 160 is a DVD, to increase reproduction compatibility,
it is preferable to set the type of DVD, indicated by book type information included in
a control data zone along the inner circumference of the disc 160, as a DVD-ROM. By
setting the type of a disc 160 as a DVD-ROM, the compatibility of the DVD with a re-
production-only apparatus improves, but the compatibility with a recorder may not be
necessarily improved if the discs 160 are not actually DVD-ROMs. In other words, if
the disc 160 is a DVD-R or a DVD-RW, and the book type of the DVD is set as a
DVD-ROM instead of a DVD-R or a DVD-RW, the recorder may recognize the DVD
as a defective disc. When this occurs, the recorder will not be able to reproduce the
DVD because DVD-Rs and DVD-RWs each have a wobble, while a DVD-ROM has
no wobble and has only pits. To address this problem, a wobble may be removed or the
basic frequency of a wobble may be changed.

When a wobble is removed, an LPP signal is used and thus a high-precision disc 160
and a high-precision reproduction control technique of a recorder are required. The ap-
plication of the high-precision reproduction control technique is feasible in a
commercial model. However, in a home model, such as a PC, it is desirable to use a
disc 160 with a wobble when considering a problem in terms of cost or deviation in
quality between discs 160 due to a large number of discs 160. Thus, it is desirable to
distinguish discs 160 into discs 160 for commercial use and discs 160 for personal use.

FIG. 6 illustrates an information recording medium 600 having recorded thereon
management information according to an embodiment of the present invention.
Referring to FIG. 6, the information recording medium 600 provides a management in-

formation zone 610 to record management information. The information recording



WO 2008/030002 PCT/KR2007/004055

[47]

[48]

[49]

[50]

medium 600 includes physical format information 620 as one part of the management
information recorded in the management information zone 610. According to an aspect
of the present invention, the physical format information 620 includes a user indicator
code 630, a wobble structure code 640, and a disc type code 650. However, the
physical format information 620 is not required to include each of the three codes
described above, and may instead include at least one of the user indicator code 630,
the wobble structure code 640, and the disc type code 650 without being limited to the
example illustrated in FIG. 6. Additionally, the management information is not
required to be recorded in the management information zone 610.

The user indicator code 630 is information indicating the intended type of use of the
information recording medium 600. For example, the user indicator code 630 may be
information indicating whether the information recording medium 600 is used for
commercial use or personal use. It is understood that the user indicator code may also
be used to indicate other types of intended uses, such as use for a research lab or a
private network.

The wobble structure code 640 is information indicating a structure applied to the in-
formation recording medium 600. For example, the wobble structure code 640 includes
information indicating whether the disc structure has a wobble, and further includes in-
formation indicating the wobble frequency if the disc structure has a wobble.

The disc type code 650 is information indicating the type of the information
recording medium 600. Hereinafter, the terms 'information recording medium 600’ and
'disc 160" are used synonymously with each other. For example, the disc type code 650
includes information indicating whether the information recording medium 600 is a
write-once disc 160 or a rewritable disc 160 and further includes information
indicating whether the information stored on the information recording medium 600
may be reproduced for only a predetermined time after data is recorded onto the in-
formation recording medium 600.

FIG. 7 illustrates an example of the physical format information 620 illustrated in
FIG. 6. The physical format information 620 is stored in the form of an LPP. Referring
to FIG. 7, an LPP data block is divided into areas defined by field IDs. Information
corresponding to IDO exists over all areas and information corresponding to ID1
through ID3 is repetitively stored in a lead-in area near the inner circumference of the
disc 160 in a user data area. In each field ID, relative addresses within the same field
ID are included in bit positions 1, 2, 3 and 4, and other information is included in bit
positions 5, 6,7, 8,9, 10, 11 and 12. In this structure, a user indicator code and a
wobble structure (disc type) code, which are collectively management information
according to an aspect of the present invention, are included in IDS. Although the

management information according to an aspect of the present invention is included in
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ID5 in FIG. 7, it is understood that the management information may be contained in
any position that allows compatibility with a conventional information format.

FIG. 8 illustrates an example of IDS5 illustrated in FIG. 7. Referring to FIG. 8, ID5
includes a user indicator code 630 ranging from b4 to b7 and a wobble structure code
640 ranging from b0 to b3. For the user indicator code 630, '0000' indicates a
commercial model, '0001" indicates a consumer model, and other bits serve as reserved
areas. Also, for the wobble structure code 640, '0000' indicates a structure having no
wobble, '0001" indicates a 2x wobble structure with a wobble frequency of 280kHz,
'0010'" indicates a 3x wobble structure with a wobble frequency of 420kHz, '0011'
indicates a 4x wobble structure with a wobble frequency of 560kHz, and other bits
serve as reserved areas. It is understood that other frequencies of wobbles may also be
used.

FIG. 9 illustrates another example of IDS5 illustrated in FIG. 7. Referring to FIG. 9,
IDS5 includes the user indicator code 630 ranging from b6 to b7, a disc type code 650
ranging from b4 to b5, and the wobble structure code 640 ranging from b0 to b3. For
the user indicator code 630, '0000' indicates a commercial model, '0001" indicates a
consumer model, and other bits serve as reserved areas. Also, for the disc type code
650, '00" indicates a write-once disc, '01' indicates a rewritable disc, '10' indicates a
write-once disc having limited data reproduction time, and other bits serve as reserved
areas. Furthermore, for the wobble structure code 640, '0000' indicates a structure
having no wobble, '0001" indicates a 2x wobble structure with a wobble frequency of
280kHz, '0010' indicates a 3x wobble structure with a wobble frequency of 420kHz,
'0011" indicates a 4x wobble structure with a wobble frequency of 560kHz, and other
bits serve as reserved areas. It is understood that the user indicator code 630, wobble
structure code 640 and disc type code 650 may have different values than those shown
in FIGs. 8 and 9 and described above.

FIG. 10 illustrates another example of the physical format information 1000 il-
lustrated in FIG. 6. An area in which management information of a disc 160 is stored,
called a control data zone, is located in a lead-in area of the disc 160. The physical
format information 1000 illustrated in FIG. 10 is recorded in the control data zone. In
the case of a DVD-R, the physical format information 1000 is called pre-recorded
physical format information. In the case of a DVD-RW, the physical format in-
formation 1000 is called embossed physical format information. In the lead-in area of
the conventional DVD-R or DVD-RW, the management information of the disc 160
may be recorded in an R-physical format information area as well as the control data
zone. The physical format information 1000 may also be recorded in the R-physical
format information area, and other areas of the information recording medium as well.

Referring to FIG. 10, in the physical format information 1000, common contents of
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all DVD formats are generally stored in byte position (BP) O through BP31, and
individual content of each specific DVD format starts being stored at BP32. According
to an aspect of the present invention, unique disc information about a downloaded
DVD is stored in BP50 and BP51 that are not used by the DVD formats. Here, the term
'downloaded DVD' refers to a DVD having contents downloaded from a network
recorded thereon. In other words, a disc indicator/revision number code 1100 may be
recorded in BP50 and a user indicator/wobble structure code 1200 may be recorded in
BP51, as will be described later with reference to FIGS. 11 and 12. However, it is
understood that the disc indicator/revision number code 1100 is not required to be
recorded in BP50, and the user indicator/wobble structure code 1200 is not required to
be recorded in BP51.

Since the LPP data block illustrated in FIG. 7 is recorded in the disc 160 in the form
of an LPP, disc information can be obtained by reading the LPP data block even when
the optical disc 160 does not have a control data zone. However, an LPP data block
cannot be read from a DVD-ROM due to differences between track structures, and
when a recorder corresponding to a DVD-R or DVD-RW fails to reproduce an LPP,
the disc 160 cannot be recognized. Thus, by recording disc information in control data
zones that exist in all DVDs, a reproducer or a recorder can easily reproduce the
physical format information 1000.

FIG. 11 illustrates an example of the structure of the disc indicator/revision number
code 1100, also known as first information, illustrated in FIG. 10. Referring to FIG. 11,
a disc indicator code 1110, also known as a first value, uses bit positions b4 through b7
in order to identify the disc 160. For example, '0100' indicates a DVD-R for a CSS
download disc, '0101" indicates a DVD-RW for a CSS download disc, and other bits
serve as reserved areas. However, it is understood that bit '0100' is not limited to
indicating a DVD-R for a CSS download disc, bit '0101" is not limited to indicating a
DVD-RW for a CSS download disc, and the other bits are not limited to serving as
reserved areas.

A revision number code 1120 uses bit positions b0 through b3 in order to indicate
recording compatibility. For example, '0000' indicates revision 0.0, '0010' indicates
revision 1.0, '0100' indicates revision 2.0, and other bits serve as reserved areas.
However, it is understood that bit '0000' is not limited to indicating revision 0.0, bit
'0010'" is not limited to indicating revision 1.0, but '0100' is not limited to indicating
revision 2.0, and the other bits are not limited to serving as reserved areas.

In a conventional format, compatibility information has been managed as a book type
in BP0 and a part version. In the compatibility information for a downloaded disc 160
according to aspects of the present invention, a disc indicator code corresponding to

the book type is defined and a revision number code corresponding to the part version
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is defined. Thus, the revision number code indicates recording compatibility, and a
recorder corresponding to revision 1.0 cannot record data in a disc 160 corresponding
to revision 2.0. According to the example shown in FIG. 11, revision 1.0 is set as a
single layer disc version having a single recording layer and revision 2.0 is set as a
dual layer disc version having two recording layers. Therefore, even when recording
compatibility cannot be guaranteed due to developments in the format of a
downloadable DVD, a recorder can identify a disc 160 by changing a revision code.

FIG. 12 illustrates an example of the structure of the user indicator code/wobble
structure code 1200, also known as second information, illustrated in FIG. 10.
Referring to FIG. 12, the user indicator/wobble structure code 1200 includes a user
indicator code 1210 ranging from b4 to b7 and a wobble structure code 1220 ranging
from b0 to b3. According to the example shown in FIG. 12, for the user indicator code
1210, '0000' indicates a commercial model, '0010' indicates a consumer model, and
other bits serve as reserved areas. Also, for the wobble structure code 1220, '0000'
indicates a structure having no wobble, '0010' indicates a 2x wobble structure with a
wobble frequency of 280kHz, and other bits serve as reserved areas. However, it is
understood that the user indicator code 1210 is not limited to the format of the example
shown in FIG. 12.

FIG. 13 illustrates a recording and/or reproducing apparatus 1300 which uses the in-
formation recording medium 600. Referring to FIG. 13, the recording and/or re-
producing apparatus 1300 records data in the information recording medium 600 in
which management information according to aspects of the present invention is
recorded, and/or reproduces data from the information recording medium 600. To
record and/or reproduce data to and/or from the information recording medium 600,
the recording and/or reproducing apparatus 1300 includes a recording and/or re-
producing unit 1310 and a control unit 1320.

The recording and/or reproducing unit 1310 records data to and/or reproduces data
from the information recording medium 600 according to the control of the control unit
1320. The control unit 1320 controls the recording and/or reproducing unit 1310 to
record and/or reproduce data, and also processes data to be recorded to the information
recording medium 600 and data that has been reproduced from the information
recording medium 600.

In particular, the control unit 1320 according to an aspect of the present invention
controls the recording and/or reproducing unit 1310 to reproduce the physical format
information 620 from the management information zone 610 of the information
recording medium 600 and to receive the reproduced physical format information 620
from the recording and/or reproducing unit 1310. The control unit 1320 controls

recording in the information recording medium 600 based on the reproduced physical
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format information 620. In other words, the control unit 1320 controls the recording
and/or reproducing unit 1310 such that data can be recorded to the information
recording medium 600 according to the use type or the physical structure of the in-
formation recording medium 600, based on the management information included in
the physical format information 620.

More specifically, the control unit 1320 manages recording according to the
management information included in the physical format information 620 as follows.
Referring to FIG. 8, the user indicator code 640 includes information indicating
whether the information recording medium 600 is intended to be used with a
commercial model, such as a kiosk, or a consumer model, such as a PC. The control
unit 1320 recognizes the user indicator code 640 and manages data recording
according to the user indicator code 640. In other words, when the user indicator code
640 of the loaded information recording medium 600 is not suitable for the recording
and/or reproducing apparatus 1300, the control unit 1320 performs a control operation
which prevents recording from being performed. At this point, the recording and/or re-
producing apparatus 1300 can perform various different commands, such as, for
example, ejecting the information recording medium 600 or displaying an error
message.

For example, when a user mistakenly inserts an information recording medium 600,
which is intended to be used in a commercial model and which has commercial model
information recorded therein, into a recording and/or reproducing apparatus 1300
which is a consumer model, the control unit 1320 recognizes the user indicator code
640 indicating that the information recording medium 600 is intended to be used with
the commercial model. In this case, instead of attempting to record data to the in-
formation recording medium 600, the control unit 1320 prevents recording, and may
eject the information recording medium 600 or display a message indicating that the
inserted information recording medium 600 is not intended for consumer use.

The control unit 1320 recognizes whether the information recording medium 600 has
a structure having a wobble and further recognizes a wobble frequency if the in-
formation recording medium 600 has a structure having a wobble. Specifically, if the
information recording medium 600 has a wobble, the control unit 1320 recognizes the
wobble frequency based on the wobble structure code 640 (FIG. 6) of the physical
format information 620 reproduced from the information recording medium 600. By
inserting various basic wobble frequencies in the wobble structure code 640, it is
possible to prevent data from being erroneously recorded in a later developed non-
compatible disc when the later-developed disc is loaded in a conventional device. In
other words, the control unit 1320 recognizes the wobble structure code 640

reproduced from the information recording medium 600, controls the recording and/or
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reproducing unit 1310 to record data when the wobble structure set in the wobble
structure code 640 is a wobble structure that can be supported by the recording and/or
reproducing apparatus 1300, and performs a control operation to prevent recording to
the disc 160 when the wobble structure is a wobble structure that cannot be supported
by the recording/reproducing apparatus 1300. For example, the control unit 1320 can
eject the information recording medium 600 or display an error message to the user.

For example, when a high-definition (HD) disc, which performs high-resolution
recording and which is not compatible with certain recording and/or reproducing ap-
paratuses, is manufactured and used, the incompatible recording and/or reproducing
apparatus, which may be, for example, capable of recording data in a 2x wobble
frequency disc, does not record data in the HD disc. In this case, when the HD disc has
the same frequency wobble structure as the 2x wobble frequency disc, i.e., the 2x
wobble structure, the recording and/or reproducing apparatus recognizes the HD disc
as the same type as the 2x wobble frequency disc and records data in the HD disc.
Thus, by changing the wobble frequency of the HD disc into a 3x wobble frequency,
the recording and/or reproducing apparatus can recognize the HD disc as having a
frequency that cannot be supported by the recording and/or reproducing apparatus and
will eject the HD disc or display an error message to the user to stop recording.

The control unit 1320 recognizes whether the information recording medium 600 is a
write-once disc, a rewritable disc, or a disc having limited data reproduction time
based on the disc type code 650 of the physical format information 620 reproduced
from the information recording medium 600.

During recording, the control unit 1320 overwrites a user data zone of the disc 160
when the disc 160 is a rewritable disc. If the disc 160 is a write-once disc, the control
unit 1320 ejects the disc without performing the overwrite operation. If the disc 160 is
a rewritable disc, the control unit 1320 records data in a control data zone. However,
when the disc 160 is a rewritable disc, a disc manufacturer performs pre-emboss
processing on the disc in order to prevent the control data zone of the disc from being
rewritten according to a general intention of a user. Thus, when the control data zone is
provided in the form of an LLP, the book type is set as a DVD-ROM and the recording
and/or reproducing apparatus 1300 cannot write data into the control data zone.

During reproduction, the operation of the control unit 1320 does not differ according
to whether the loaded disc 160 is a write-once disc or a rewritable disc. However, since
a rewritable disc such as a DVD-ROM uses a metal film, its reflectivity is generally
lower than the reflectivity of a write-once disc such as a DVD-R. Thus, the re-
production success rate of the rewritable disc is lower than the reproduction success
rate of a write-once disc, such as a DVD-R, which uses a pigment material.

According to an aspect of the present invention, when the loaded disc 160 is a disc
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having limited data reproduction time, the control unit 1320 prevents the disc from
being oxidized by packing the disc in a vacuum after data recording. For example, in
the case of a disc having data that can be reproduced for only 48 hours, the trans-
missivity of PC resin used in a DVD degrades after 48 hours and thus data of the disc
cannot be reproduced any more. Since data of this type of disc cannot be reproduced
after 48 hours, the user may regard the disc as having an error. Thus, when the loaded
disc 160 is a disc having limited data reproduction time, the control unit 1320 displays
a message to the user indicating that downloaded content cannot be reproduced after
48 hours.

Although the physical format information 620 illustrated in FIG. 7 is taken as an
example of information used to describe the structure and operation of the recording
and/or reproducing apparatus 1300, it can be easily understood by those skilled in the
art that the physical format information 1000 illustrated in FIG. 10 may also be used in
the same manner as the physical format information 620 illustrated in FIG. 7.

FIG. 14 is a flowchart illustrating a recording and/or reproducing method according
to an embodiment of the present invention. Referring to FIG. 14, the control unit 1320
of the recording and/or reproducing apparatus 1300 controls the recording and/or re-
producing unit 1310 to reproduce management information from the management in-
formation zone of the information recording medium 600. Specifically, in operation
1410, the control unit 1320 controls the recording and/or reproducing unit 1310 to
reproduce the management information from the management information zone of the
information recording medium 600 and transmit the reproduced management in-
formation to the control unit 1320.

Then, in operation 1420 the control unit 1320 recognizes setting contents of the
reproduced management information and manages the recording operation of the
recording and/or reproducing apparatus 1300 according to the recognized contents in
operation 1420. In other words, when the recognized contents indicate that the in-
formation storage medium 600 is compatible with the recording and/or reproducing
apparatus 1300, the control unit 1320 controls the recording and/or reproducing unit
1310 to record and/or reproduce data to and/or from the information recording medium
600. When the recognized contents indicate that the information storage medium 600
is not compatible with the recording and/or reproducing apparatus 1300, the control
unit 1320 prevents recording and/or reproducing to the information storage medium
600, and may eject the information recording medium 600 and/or display an error
message indicating that the information recording medium 600 cannot be used in the
recording and/or reproducing apparatus 1300.

It is further understood that a recording and/or reproducing method according to

aspects of the present invention can be embodied as code that is readable by a
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computer on a computer-readable recording medium. The computer-readable recording
medium includes all kinds of recording devices capable of storing data that is readable
by a computer system. Examples of the computer-readable recording medium include
read-only memory (ROM), random access memory (RAM), CD-ROMs, magnetic
tapes, floppy disks, optical data storage devices, and carrier waves such as
transmission over the Internet. The computer readable recording medium can also be
distributed over network coupled computer systems so that the computer readable code
is stored and executed in a distributed fashion. Also, functional programs, code, and
code segments to implement aspects of the present invention can be easily construed
by programmers skilled in the art.

As described above, aspects of the present invention guarantee reproduction com-
patibility between various types of discs which are being developed in the market, as
various business models associated with content distribution are concurrently being
developed.

Although a few embodiments of the present invention have been shown and
described, it would be appreciated by those skilled in the art that changes may be made
in this embodiment without departing from the principles and spirit of the invention,

the scope of which is defined in the claims and their equivalents.
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Claims

1. An information recording medium comprising a management information
zone in which management information is recorded, wherein the management in-
formation indicates an intended type of use of the information recording
medium.

2. The information recording medium of claim 1, wherein the management in-
formation comprises at least one of:

user identification information indicating whether the information recording
medium is for commercial use or personal use;

wobble signal presence information indicating whether a wobble signal is present
in a recorded track of the information recording medium;

disc type information indicating a disc type of the information recording
medium; and

a revision code indicating compatibility information of the information recording
medium.

3. The information recording medium of claim 2, wherein the wobble signal
presence information comprises information about a frequency of the wobble
signal.

4. The information recording medium of claim 2, wherein the disc type in-
formation comprises information indicating whether the information recording
medium is a write-once optical disc, a rewritable optical disc, or an optical disc
having a limited data reproduction time.

5. The information recording medium of claim 2, wherein the disc type in-
formation comprises information indicating whether the information recording
medium is a digital versatile disc-recordable (DVD-R) for a content scramble
system (CSS) download disc or a digital versatile disc-rewritable (DVD-RW) for
a CSS download disc.

6. The information recording medium of claim 1, wherein the management in-
formation zone is arranged in the form of land prepits of the information
recording medium or is located in a control data zone of the information
recording medium.

7. The information recording medium of claim 1, wherein the management in-
formation is used to indicate whether the information recording medium is
compatible with a business model in which content is distributed using a
personal recording and/or reproducing apparatus or a business model in which
the content is distributed using a dedicated commercial recording and/or re-

producing apparatus.
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8. An information recording medium, comprising:

a control data zone, wherein the control data zone comprises physical format in-
formation indicating an intended type of use of the information recording
medium, and the physical format information comprises at least one of:

first information having a disc indicator code indicating a disc type of the in-
formation recording medium or a revision number code indicating a com-
patibility version of the information recording medium; and

second information having a user indicator code indicating whether the in-
formation recording medium is for commercial use or personal use, or a wobble
structure code indicating whether a wobble signal is present in a recorded track
of the information recording medium.

9. The information recording medium of claim 8, wherein the physical format in-
formation indicates whether the information recording medium is compatible
with a business model in which content is distributed using a personal recording
and/or reproducing apparatus or a business model in which the content is
distributed using a dedicated commercial recording and/or reproducing
apparatus.

10. A recording and/or reproducing apparatus that records data on and/or
reproduces data from an information recording medium, the recording and/or re-
producing apparatus comprising:

a recording and/or reproducing unit to record data to and/or reproduce data from
the information recording medium; and

a control unit to control the recording and/or reproducing unit to reproduce
management information indicating an intended type of use of the information
recording medium from the information recording medium and to record data to
the information recording medium according to the reproduced management in-
formation.

11. The recording and/or reproducing apparatus of claim 10, wherein the control
unit recognizes at least one of:

user identification information indicating whether the information recording
medium is for commercial use or personal use;

wobble signal presence information indicating whether a wobble signal is present
in a recorded track of the information recording medium;

disc type information indicating a disc type of the information storage medium;
and

a revision code indicating compatibility information of the information recording
medium.

12. The recording and/or reproducing apparatus of claim 11, wherein the wobble
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signal presence information comprises information about a frequency of the
wobble signal.

13. The recording and/or reproducing apparatus of claim 11, wherein the disc
type information comprises information indicating whether the information
recording medium is a write-once optical disc, a rewritable optical disc, or an
optical disc having a limited data reproduction time.

14. The recording and/or reproducing apparatus of claim 11, wherein the disc
type information includes information indicating whether the information
recording medium is a digital versatile disc-recordable (DVD-R) on which
downloaded content is recorded using a content scramble system (CSS) or a
digital versatile disc-rewritable (DVD-RW) on which the downloaded content is
recorded using the CSS.

15. The recording and/or reproducing apparatus of claim 10, wherein the control
unit recognizes whether the information recording medium is used for a business
model in which contents are distributed using a personal recording and/or re-
producing apparatus or a business model in which contents are distributed using
a dedicated commercial recording and/or reproducing apparatus.

16. The recording and/or reproducing apparatus of claim 10, wherein the control
unit controls the recording and/or reproducing unit to perform recording and/or
reproducing when the recognized contents from the reproduced management in-
formation indicates that the information recording medium is supported by the
recording and/or reproducing apparatus, and ejects the information recording
medium or displays an error message when the recognized contents from the
reproduced management information indicate that the information recording
medium is not supported by the recording and/or reproducing apparatus.

17. A recording and/or reproducing method that records data on and/or
reproduces data from an information recording medium, the recording and/or re-
producing method comprising:

reproducing management information from the information recording medium to
determine an intended type of use of the information recording medium; and
recording and/or reproducing data to and/or from the information recording
medium according to the reproduced management information.

18. The recording and/or reproducing method of claim 17, wherein the re-
producing of the management information comprises recognizing at least one of:
user identification information indicating whether the information recording
medium is for commercial use or personal use;

wobble signal presence information indicating whether a wobble signal is present

in a recorded track of the information recording medium;
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disc type information indicating a disc type of the information storage medium;
and

a revision code indicating compatibility information of the information recording
medium.

19. The recording and/or reproducing method of claim 18, wherein the wobble
signal presence information comprises information about a frequency of the
wobble signal.

20. The recording and/or reproducing method of claim 18, wherein the disc type
information comprises information indicating whether the information recording
medium is a write-once optical disc, a rewritable optical disc, or an optical disc
having a limited data reproduction time.

21. The recording and/or reproducing method of claim 18, wherein the disc type
information comprises information indicating whether the information recording
medium is a digital versatile disc-recordable (DVD-R) on which downloaded
content is recorded using a content scramble system (CSS) or a digital versatile
disc-rewritable (DVD-RW) on which the downloaded content is recorded using
the CSS.

22. The recording and/or reproducing method of claim 17, wherein the recording
and/or reproducing of the data comprises recording and/or reproducing the data
to and/or from the information storage medium when the management in-
formation indicates that the information storage medium is supported by a
recording and/or reproducing apparatus and ejecting the information recording
medium or displaying an error message when the management information
indicates that the information storage medium is not supported by the recording
and/or reproducing apparatus.

23. The recording and/or reproducing method of claim 17, wherein the
management information indicates whether the information recording medium is
used for a business model in which contents are distributed using a personal
recording and/or reproducing apparatus or a business model in which contents
are distributed using a dedicated commercial recording and/or reproducing
apparatus.

24. An information recording medium comprising a lead-in area, wherein the
lead-in area comprises physical format information recorded therein, the physical
format information comprising:

a disc indicator code indicating a type of the information recording medium; and
a revision number code indicating a compatibility version of the information
recording medium.

25. The information recording medium of claim 24, wherein the disc indicator
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code comprises:

a first value including information indicating whether the information recording
medium is a digital versatile disc-recordable (DVD-R) for a content scramble
system (CSS) disc; and

a second value representing a reserved area.

26. The information recording medium of claim 24, wherein the physical format
information is recorded in a control data zone.

27. The information recording medium of claim 24, wherein the information
recording medium comprises a single recording layer per side.

28. The information recording medium of claim 24, wherein the physical format
information is recorded in byte position 50 (BP50).

29. The information recording medium of claim 24, wherein the physical format
information is not recorded in byte position 50 (BP50).

30. The information recording medium of claim 24, wherein the revision number
code is recorded in one byte position and stores compatibility information in four
bit positions of the one byte position.

31. The information recording medium of claim 30, wherein if the four bit
positions indicate '0000," the four bit positions indicate revision 1.0.

32. The information recording medium of claim 30, wherein if the four bit
positions indicate '0000," the four bit positions do not indicate revision 1.0.

33. A recording and/or reproducing apparatus that records data on and/or
reproduces data from an information recording medium, the recording and/or re-
producing apparatus

comprising:

a recording and/or reproducing unit to record data to and/or reproduce data from
the information recording medium; and

a control unit to control the recording and/or reproducing unit to reproduce
physical format information from a lead-in area in the information recording
medium and to manage recording in the information recording medium
according to a disc indicator code indicating a type of the information recording
medium and a revision number code indicating a compatibility version of the in-
formation recording medium, wherein the disc indicator code and the revision
number code are obtained from the reproduced physical format information.

34. The recording and/or reproducing apparatus of claim 33, wherein the disc
indicator code comprises:

a first value representing information indicating whether the information
recording medium is a digital versatile disc-recordable (DVD-R) for a content

scramble system (CSS) disc; and
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a second value representing a reserved area.

35. A recording and/or reproducing method to record data on and/or reproduce
data from an information recording medium, the recording and/or reproducing
method comprising:

reproducing physical format information from a lead-in area in the information
recording medium; and

recording data in the information recording medium according to a disc indicator
code indicating a type of the information recording medium and a revision
number code indicating a compatibility version of the information recording
medium, wherein the disc indicator code is obtained from the reproducing of the
physical format information.

36. The recording and/or reproducing method of claim 35, wherein the disc
indicator code comprises:

a first value including information indicating whether the information recording
medium is a digital versatile disc-recordable (DVD-R) for a content scramble
system (CSS) disc; and

a second value representing a reserved area.

37. An information recording medium, comprising:

management information indicating whether the information recording medium
has a disc key, wherein the disc key protects copyrighted content which is
recorded to and/or reproduced from the information recording medium.

38. The information recording medium of claim 37, wherein if the management
information indicates that the information storage medium has the disc key, the
information storage medium is intended to be used with a personal recording/and
or reproducing apparatus, and if the management information indicates that the
information storage medium does not have the disc key, the information storage
medium is intended to be used with a dedicated commercial recording and/or re-
producing apparatus.

39. The information recording medium of claim 37, further comprising a
management information zone, wherein the management information is recorded
in the management information zone.

40. The information recording medium of claim 38, wherein the dedicated
commercial recording and/or reproducing apparatus comprises a kiosk.

41. The information recording medium of claim 39, further comprising a lead-in
area having a data control zone, wherein the management information zone is
located in the data control zone.

42. The information recording medium of claim 37, wherein the information

recording medium comprises a single recording layer per side.
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43. The information recording medium of claim 37, wherein the management in-
formation is recorded at byte position (BP) 50.

44. The information recording medium of claim 37, wherein the management in-
formation is not recorded at byte position (BP) 50.

45. A recording and/or reproducing apparatus that records data on and/or
reproduces data from an information recording medium, the recording and/or re-
producing apparatus comprising:

a recording and/or reproducing unit to record data to and/or reproduce data from
the information recording medium; and

a control unit to control the recording and/or reproducing unit to reproduce
management information indicating whether the information recording medium
has a disc key and to record data according to the reproduced management in-
formation, wherein the disc key protects copyrighted content which is recorded
to and/or reproduced from the information recording medium.

46. The recording and/or reproducing apparatus of claim 45, wherein if the
management information indicates that the information storage medium has the
disc key, the information storage medium is intended to be used with a personal
recording/and or reproducing apparatus, and if the management information
indicates that the information storage medium does not have the disc key, the in-
formation storage medium is intended to be used with a dedicated commercial
recording and/or reproducing apparatus.

47. The recording and/or reproducing apparatus of claim 45, wherein the control
unit controls the recording and/or reproducing unit to reproduce the management
information from a management information zone of the information recording
medium.

48. The recording and/or reproducing apparatus of claim 46, wherein the

dedicated commercial recording and/or reproducing apparatus comprises a kiosk.
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FIG. 4
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FIG. 8
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FIG. 11

DISC INDICATOR/REVISION NUMBER CODE — 1100
b7 b6 b5 b4 b3 b2 b1 b0

1110—  DISC INDICATOR CODE REVISION NUMBER CODE—1120

b7 to b4 : DISC INDICATOR CODE

0100 b : DVD-R FOR CSS DOWNLOAD DISC
0101 b : DVD-RW FOR CSS DOWNLOAD DISC
OTHERS : RESERVED

b3 to b0 : REVISION NUMBER CODE FOR CSS DOWNLOAD DISC
0000 b : REVISION 1.0
0010 b : REVISION 1.0
0100 b : REVISION 2.0
OTHERS : RESERVED

FIG. 12

USER INDICATOR/WOBBLE STRUCTURE CODE— 1200
b7 b6 b5 b4 b3 b2 b b0

1210—  USER INDICATOR CODE WOBBLE STRUCTURE CODE |—-1220

b7 to b4 : USER INDICATOR CODE
0100 b : COMMERCIAL MODEL
0101 b : CONSUMER MODEL
OTHERS @ RESERVED

b3 to b0 - WOBBLE STRUCTURE CODE

0000 b : : NO WOBBLE (COMMERCIAL MODEL)
0010 b : 2X WOBBLE (FREQUENCY 280 KHZ)
OTHERS : RESERVED
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FIG. 13
o 1300 1
i /1310 /1320 i
| RECORDING CONTROL |
| REPRODUCING i
| UNIT !

600

INFORMATION RECORDING MEDIUM

FIG. 14

READ MANAGEMENT INFORMATION
FROM MANAGEMENT INFORMATION ZONE 1410
OF INFORMATION RECORDING MEDIUM |

#

MANAGE RECORDING BASED ON READ  |— 1420
MANAGEMENT INFORMATION

END
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