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INFORMATION STORAGE MEDIUM AND METHOD  AND APPARATUS
FOR RECORDING/REPRODUCING  DATA Technical Field [1]
The present invention relates to an information
storage medium and method and  apparatus for
recording/reproducing data, and, more particularly, to
an information  storage medium on which information
regarding whether additional information has  been
written to either or both of lead-in and lead-out
areas in the form of wobbling pits  is recorded, and
an apparatus and method for recording/reproducing data
on/from the  information storage medium. Background
Art [2] In general, an optical information storage
medium such as an optical disk has  become widely
adopted as a data recording medium of an optical
pickup system for  non-contact recording/playback. For
example, compact disks (CDs) and digital  versatile
disks (DVDs) are two types of optical disks that are
classified depending on  data recording capacity.
Examples of optical disks facilitating writing,
erasing, and  reading of information include 650 MB
CD-Recordable (CD-R), CD-Rewritable  (CD-RW), 4.7GB
DVD+RW, DVD-Random Access Memory (RAM), and DVD- R/RW.
Examples of read-only disks include 650MB CD-ROM and
4.7GB DVD- ROM. In addition, a Hgh Definition-DVD
(HD-DVD) with a recording capacity of  over 20 GB is
currently being developed. [3] Various types of the
information storage media described above have
standardized  specifications so as to be compatible
with other types of media, and thus increase user
convenience and reduce costs. For storage media not
yet defined by a specification,  efforts toward
standardization are being made. In particular,
development of a new  format providing reverse
compatibility and consistency with existing storage
media is  needed. Disclosure of Invention Technical
Problem [4] In conventional storage media, data is
recorded in the form of pits or groove  wobbles. Here,
the pits are hollow portions physically impressed in
the surface of a  



substrate during the manufacture of a disk, and the
groove wobbles are formed in a  wave pattern called a
wobble that is used to record data. While a pit signal
is detected WO 2005/001822 2 PCT/KR2004/001548  as the
sum signal, a groove wobble signal is detected as a
push-pull signal. Since a  signal channel varies
depending on whether data is recorded in the form of
pits or  groove wobbles, it is highly desirable to
separately record information in the form in  which
data is recorded. Technical Solution [5] The present
invention provides an information storage medium on
which in- formation regarding whether additional
information is recorded as wobbling pits is  recorded,
and an apparatus to record/reproduce, and a method cf
recording/re- producing, data to/from the information
storage medium. [6] Additional aspects and/or
advantages of the invention will be set forth in part
in the  description which follows and, in part, will
be obvious from the description, or may be  learned by
practice of the invention. [7] According to an aspect
of the present invention, there is provided an
information  storage medium having a lead-in area, a
user data area, and a lead-out area, wherein in-
formation regarding whether additional information is
recorded as wobbling pits is  recorded on at least a
portion cf at least one of the lead-in and the
lead-out areas. [8] The information regarding whether
additional information is recorded as wobbling  pits
may be written to a region of the at least one of the
lead-in and the lead-out areas  in which disk-related
information is recorded. [9] The information recorded
as the wobbling pits may be modulated in a different
way than the information not recorded as wobbling
pits. [10] The additional information recorded as the
wobbling pits may comprise at least one  of
identification (ID) of a type of the information
storage medium, a serial number, a  type of content
recorded, a manufacturer of the medium, and copy
protection data. [11] According to another aspect of
the present invention, there is provided an in-
formation storage medium having a lead-in area, a user
data area, and a lead-out area,  wherein information
regarding whether additional information is recorded
other than in  pits is recorded on at least a portion
of at least one of the lead-in and the lead-out areas.
Advantageous Effects [12] The data
recording/reprodudng apparatus enables information
about recording of  



additional information to be recorded on an
information storage medium and the  additional
information to be quickly and precisely reproduced
therefrom using the  recorded information. Description
of Drawings [13] These and/or other aspects and
advantages of the present invention will become WO
2005/001822 3 PCT/KR2004/001548  apparent and more
readily appredated from the following description of
the em- bodiments, taken in conjunction with the
accompanying drawings cf which: [14] FIG. 1 is a
schematic diagram showing the physical layout of a
conventional  recordable high-density information
storage medium; [15] FIG. 2 is a schematic diagram
showing the layout structure of an information
storage medium according to an embodiment of the
present invention; [16] FIGS. 3A and 3B show wobbling
pits and non-wobbling pits formed in the in- formation
storage medium cf FIG. 2 according to two embodiments
of the present  invention; [17] FIG. 4 is a flowchart
illustrating a method of recording and/or reprodudng
data  according to an embodiment of the present
invention; [18] FIG. 5 is a block diagram of an
apparatus to record and/or reproduce information
about recording of additional information according to
an embodiment cf the present  invention; and [19] FIG.
6 is a block diagram showing an exemplary
configuration of the data  recording/reprodudng
apparatus of FIG. 5. Mode for Invention [20] Reference
will now be made in detail to the 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 to explain the
present invention by referring to the figures. [21]
Referring to FIG. 1, a conventional recordable
information storage medium  includes a lead-in area
110, a user data area 120, and a lead-out area 130.
The storage  medium includes grooves 123 and lands
125. Here, user data may be written only in  the
grooves 123, or both in the grooves 123 and on the
lands 125. [22] Meanwhile, when read-only data is
recorded in the lead-in area 110, wave-like  high
frequency and low frequency wobble signals 105 and 106
having fixed  



frequencies are continuously recorded on the sidewalls
of the lands 125 and/or the  grooves 123 instead of
pits. Here, to write or read data, a beam L follows
the grooves  123 and/or lands 125 (tracks). [23] In
particular, the lead-in area 110 or the lead-out area
130 has a read-only region  containing disk-related
information and a recordable region. While the
disk-related in- formation is recorded in the high
frequency wobbles 105, the recordable region cf the
lead-in or lead-out area 110 or 130 and the user data
area 120 have the low frequency  wobbles 106.
Reference numeral 127 represents a recording mark
formed on the user WO 2005/001822 4 PCT/KR2004/001548
data area 120. [24] The read-only data recorded in the
lead-in or lead-out area 110 or 130 can be  reproduced
using a push-pull channel, and user data recorded in
the user data area 120  can be reproduced using a sum
channel. [25] The data recorded in the lead-in or
lead-out area 110 or 130 is modulated using a
bi-phase modulation method, whereas the user data is
modulated using a run length  limit (RLL) modulation
method, which will be described later. In the bi-phase
modulation, the state of each bit is determined
according to whether a signal state  changes within a
given period. For example, a 0 bit is represented by
no change in the  phase of a groove wobble while a 1
bit is represented by a change in phase. Since 1 or  0
is represented depending on whether the state or phase
cf a signal changes between  two possible states or
phases within a given period, this is called 'bi-phase
modulation'.  While the phase modulation of groove
wobbles has been described above, it is possible  to
modulate the phase of various other patterns. [26] To
achieve consistency in a modulation technique with the
recordable optical in- formation storage medium, the
layout structure of a read-only information storage
medium according to an embodiment of the present
invention may be as shown in FIG.  2. [27] Referring
to FIG. 2, the read-only information storage medium
includes a user data  area 13 in which user data is
recorded, a lead-in area 10 located in an inner area
relative to the user data area 13, and a lead-out area
15 located in an outer area relative  to the user data
area 13. Data is recorded in the form of pits in the
lead-in area 10, the  user data area 13, and the
lead-out area 15. [28] In particular, as shown in FIG.
3A, data is recorded in wobbling pits 8 in a portion  



or all of one or both of the lead-in and lead-out
areas 10 and 15. In an area excluding  the portion or
area formed with the wobbling pits, data can be
recorded as non- wobbling pits 9. Alternatively, as
shown in FIG. 3B, data may be recorded as the non-
wobbling pits 9 on a portion or all of the lead-in
area 10. The wobbling pits 8 are a  sequence of pits
arranged in a wave pattern, while the non-wobbling
pits 9 are  arranged in a line pattern. [29] The
wobbling pits 8 contain data recorded as pits and
additional information  recorded in wobbles. Here, the
additional information appended to the data recorded
in  the form of pits may contain at least one of
identification (ID) cf the type cf an in- formation
storage medium, a serial number, the type cf content
recorded, a man- ufacturer of the medium, and data (or
a special algorithm) used to prevent copying to WO
2005/001822 5 PCT/KR2004/001548  another storage
medium. In contrast, the non-wobbling pits 9 contain
only data  recorded as pits, with no additional
appended information. [30] The information storage
medium according to this embodiment of the present
invention also contains information regarding whether
the additional information is  written to a portion or
all of one or both of the lead-in and lead-out areas
10 and 15. In  other words, information regarding
whether or not a pit sequence is wobbled is
separately recorded on the medium. [31] The
information regarding the recording of the additional
information may be  recorded in the lead-in area 10,
and preferably, though not necessarily, in a
disk-related  information region 10a. For example, the
information about the recording of the  additional
information may be recorded in predetermined bytes on
the disk-related in- formation region 10a as follows:
[32] 0000 0000b: additional information not recorded
(non-wobbling)  [33] 0000 0001b: additional
information recorded (wobbling) [34] Separately
recording the information about the recording cf
additional information  in this way allows fast,
reliable reproduction cf the additional information.
[35] Meanwhile, the reliability of recording and
reproduction cf the additional in- formation can be
enhanced by modulating and demodulating data recorded
in the form  of wobbling pits in a different way from
the modulation and demodulation of user  data. For
example, data recorded in the entire lead-in area 10
or the disk-related in- formation region 10a may be
bi-phase modulated, while data in the remaining area  



may be modulated using RLL. RLL is a modulation
technique that limits the number  of consecutive 0's
between the successive l's. RLL(d,k) indicates that
the sequence cf  0's ranges from d to k. For example,
bi-phase modulation may be used to record data in  the
disk-related information region 10a, while RLL(1,7)
may be used to record in the  remaining region. [36]
The information storage medium according to this
embodiment of the present  invention may have single
or multiple information storage layers. As described
above,  the information storage medium according to
this embodiment of the present invention  enables fast
reproduction of additional information by recording
information regarding  whether the additional
information is recorded in one or both of the lead-in
and lead- out areas. [37] FIG. 4 is a flowchart
illustrating a method of recording and/or reproducing
data  according to an embodiment of the present
invention. According to this method, in- formation
regarding whether additional information is recorded
in an information WO 2005/001822 6 PCT/KR2004/001548
storage medium is written to a predetermined region of
the information storage  medium, for example, a
disk-related information region. The additional
information is  recorded in the form cf wobbles
containing wobbling pits. Once the information storage
medium has been loaded, the information on the
regarding of the additional in- formation is read. If
the information indicates that the additional
information is  recorded, the additional information
is read and then used to read user data from the in-
formation storage medium. [38] FIG. 5 is a block
diagram of an apparatus to record and/or reproduce
information  regarding recording of additional
information according to an embodiment of the  present
invention. The apparatus includes a writer/reader 51
and a controller 52. The  writer/reader 51 records
data on an information storage medium 60 according to
this  embodiment of the present invention and reads
the recorded data therefrom. The  controller 52
controls the writer/reader 51 so as to record the
information about  recording of the additional
information on the information storage medium 60, and
read the additional information according to the
recorded information about recording  of the
additional information. [39] FIG. 6 is a block diagram
showing an exemplary configuration of the data
recording/reprodudng apparatus of FIG. 5. Referring to
FIG. 6, the writer/reader 51  



includes a pickup 70 on which the information storage
medium 60 is mounted. The  controller 52 comprises a
PC interface (I/F) 71, a digital signal processor
(DSP) 72, an  RF amplifier (AMP) 73, a servo 74, and a
system controller 75. [40] During recording, the PC
I/F 71 receives a recording command together with data
to be recorded from a host (not shown). The system
controller 75 performs ini- tialization required for
recording by reading information needed for the
initialization,  such as disk information stored in a
lead-in area, and then preparing for recording  based
on the read information. The DSP 72 encodes data to be
recorded, which is  received from the host, using
error correction code (ECC) by introducing additional
data such as parity bits for error correction, and
then modulates the ECC-encoded data  using a
predetermined modulation technique. The RF AMP 73
converts the data  received from the DSP 72 into an RF
signal. The pickup 70 records the RF signal  received
from the RF AMP 73 on the information storage medium
60. The servo 74  receives a command needed for servo
control from the system controller 75 and  performs
servo control cf the pickup 70. The system controller
75 allows the pickup 70  to record information
regarding recording of the additional information in a
pre- determined region of the information storage
medium 60. WO 2005/001822 7 PCT/KR2004/001548  [41]
During reproduction of the information stored on the
information storage medium 60, the PC I/F 71 receives
a reproduce command from a host (not shown). The
system  controller 75 performs an initialization
process needed for data reproduction.  Specifically,
the system controller 75 reads information about the
recording of  additional information on the
information storage medium 60 according to this
embodiment of the present invention, and reads the
additional information accordingly. The pickup 70
outputs an optical signal obtained by emitting a laser
beam onto the in- formation storage medium 60 and
receiving the laser beam reflected from the in-
formation storage medium. The RF AMP 73 converts the
optical signal output from  the pickup 70 into an RF
signal, sends modulated data obtained from the RF
signal to  the DSP 72, and provides a servo signal for
control obtained from the RF signal to the  servo 74.
The DSP 72 demodulates the modulated data and outputs
the data subjected  to error correction using an ECC
algorithm. The servo 74 receives the servo signal
from the RF AMP 73 and the command needed for servo
control from the system  controller 75 and performs
servo control cf the pickup 70. The PC/IF 71 transmits
the  



data received from the DSP 72 to the host. [42]
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 theseembodimentswithout departing from
the principles and spirit of the invention,  the scope
of which is defined in the claims and their
equivalents. WO 2005/001822 8 PCT/M004/001548 Claims
P] ] An information storage medium having a lead-in
area, a user data area, and a  lead-out area, wherein
information regarding whether additional information
is  recorded as wobbling pits is recorded on at least
a portion of at least one of the  lead-in and the
lead-out areas. [2] The information storage medium of
claim 1, wherein the information regarding  whether
additional information is recorded as wobbling pits is
written to a region  of the at least one of the
lead-in and the lead-out areas in which disk-related
in- formation is recorded. [3] The information storage
medium of claim 1 or 2, wherein the information
recorded as wobbling pits is modulated in a different
way than the information  not recorded as wobbling
pits. [4] The information storage medium of claim 1 or
2, wherein the additional in- formation recorded as
the wobbling pits comprises at least one of
identification  (ID) of a type of the information
storage medium, a serial number, a type of  content
recorded, a manufacturer of the medium, and copy
protection data. [5] The information storage medium of
claim 1 or 2, wherein the information  storage medium
is an optical disk. [6] An information storage medium
having a lead-in area, a user data area, and a
lead-out area, wherein information regarding whether
additional information is  recorded other than in pits
is recorded on at least a portion of at least one of
the  lead-in and the lead-out areas. [7] The
information storage medium of claim 6, wherein the
additional information  is recorded as wobbles of
wobbling pits. [8] The information storage medium of
claim 6 or 7 , wherein the additional in- formation
comprises at least one of identification (ID) of a
type cf the in- formation storage medium, a serial
number, a type of content recorded, a man- 



ufacturer of the medium, and copy protection data. [9]
A method of recording/reproducing data on/from an
information storage medium  having a lead-in area, a
user data area, and a lead-out area, the method
comprising: recording information regarding whether
additional information is recorded as  wobbling pits
on at least a portion of at least one of the lead-in
and the lead-out  areas; WO 2005/001822 9
PCT/KR2004/001548  reading the information regarding
the additional information in response to the
information storage medium being loaded; and reading
the additional information according to the read
information. [10] The method of claim 9, wherein the
additional information recorded as the  wobbling pits
is modulated in a different way than the information
not recorded  as wobbling pits. [11] The me thod cf
claim 9 or 10 , wherein the additional information
recorded as  the wobbling pits comprises at least one
of identification (ID) of a type of the in- formation
storage medium, a serial number, a type of content
recorded, a man- ufacturer of the medium, and copy
protection data. [12] A method cf
recording/reproducing data on/from an information
storage medium  having a lead-in area, a user data
area, and a lead-out area, the method  comprising:
recording information regarding whether additional
information is recorded other  than as pits is
recorded on at least a portion of at least one of the
lead-in and the  lead-out areas; and reproducing the
additional information according to the recorded
information  regarding the additional information.
[13] The method of claim 12, wherein the information
recorded as pits is modulated  in a different way than
the additional information not recorded as pits. [14]
The method of claim 12 or 13 , wherein the additional
information comprises at  least one of identification
(ID) cf a type of the information storage medium, a
serial number, a type of content recorded, a
manufacturer of the medium, and  copy protection data.
[15] The method of claim 12 or 13 , wherein the
additional information is recorded as  



wobbles cf wobbling pits. [16] An apparatus to
record/reproduce data on/from an information storage
medium,  the apparatus comprising: a reading unit to
read information regarding whether additional
information is  recorded as wobbling pits on the
information storage medium; and a controller to
control the reading unit to reproduce the additional
information  according to the information read by the
reading unit. [17] The apparatus of claim 16, wherein
the additional information recorded as  wobbling pits
is modulated in a different way than the information
not recorded  as wobbling pits. WO 2005/001822 10
PCT/KR2004/001548  [18] The apparatus of claim 16 or
17 , wherein the additional information recorded as
wobbling pits comprises at least one of identification
(ID) of a type of the in- formation storage medium, a
serial number, a type of content recorded, a man-
ufacturer of the medium, and copy protection data.
[19] An information storage medium wherein information
regarding whether a pit  sequence is wobbled is
recorded separately from the wobbled pit sequence on
the  information storage medium. [20] The information
storage medium of claim 19, wherein the information is
recorded in a lead-in area of the information storage
medium. [21] The information storage medium of claim
19 or 20, wherein the information is  recorded in a
disk-related information region of the lead-in area.
[22] A method of recording/reproducing data on/from an
information storage  medium, comprising:
recording/reproducing disk-related data as/from
wobbling pits; and modulating and demodulating the
disk-related data in a different way than user  data
recorded on the information storage medium. 


