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(57) ABSTRACT 
An optical disc includes tracking polarity information. The 
optical disc includes a clamping area, a lead-in area, a data 
area, and a burst cutting area (BCA). The BCA is present 
between the clamping area and the lead-in area and in Which 
information regarding the optical disc is recorded, and the 
information is read before performing tracking in the data 
area. Accordingly, it is possible to obtain the tracking polarity 
information and/or re?ectivity information Without trial and 
error and directly record or reproduce user data in a data area 
of the optical disc. 
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OPTICAL DISK HAVING TRACKING POLARITY 
INFORMATION, AND APPARATUSES AND 

METHODS FOR RECORDING AND 
REPRODUCING USER DATA ON THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of US. patent 
application Ser. No. 10/695,393, ?led Oct. 29, 2003, Which 
claims the priority of Korean Patent Application No. 2002 
67968 ?led Nov. 4, 2002, in the Korean Intellectual Property 
O?ice, the disclosure of Which is incorporated herein in its 
entirety by reference. 

BACKGROUND OF THE INVENTION 

[0002] 
[0003] The present invention relates to an optical disc, and 
more particularly, to an optical disc having at least one record 
ing layer, and apparatuses and methods for recording and 
reproducing data on the same. 

[0004] 2. Description of the Related Art 

[0005] Compact discs (CDs) and digital versatile discs 
(DVDs) are the most popular types of data storage media. In 
general, user data is recorded on pits of a recording layer of a 
read-only optical disc and recorded by changing a phase of a 
phase change material (PCM) on the recording layer of a 
reWritable optical disc Which is covered With the PCM. 

1. Field of the Invention 

[0006] A pickup, Which is included in an optical disc repro 
ducing apparatus, detects a precise position of a track in 
Which the user data is recorded, receives a laser beam 
re?ected from the track, and reads the user data from the laser 
beam. A signal that the pickup uses to detect a position of a 
desired track is called a tracking signal. The tracking signal is 
obtained When a photo diode, Which has a plurality of light 
receiving parts, receives the laserbeam. Signals are generated 
from lights received by the respective light receiving parts, 
and then, the signals are added together or subtracted from 
each other. The tracking signal curves like an S-shape and 
right and left sides of the tracking signal, Which are divided 
With respect to a central point of the tracking signal, have 
opposite polarities. 
[0007] The polarities of the tracking signal change accord 
ing to a type of the optical disc or physical characteristics of 
the recording layer on the optical disc, such as the physical 
characteristics of the pit or the track. In other Words, the 
polarities of the tracking signal change from (—) to (+) and 
from (+) to (—) according to the type of optical disc or the 
physical characteristics of the recording layer. Therefore, 
When the optical disc is loaded into a conventional optical disc 
reproducing apparatus, the apparatus determines the polarity 
of a tracking signal by trial and error, detects the position of 
the track in Which the user data is recorded based on the 
polarity, and reads the user data from the track. That is, the 
conventional optical disc reproducing apparatus spends con 
siderable time in detecting the polarity of the tracking signal 
before reading the user data, thereby delaying a reproduction 
of the user data. 

[0008] MeanWhile, a re?ectivity of the optical disc is a ratio 
of a poWer of the laser beam re?ected from the recording layer 
of the optical disc to the poWer of the laser beam incident on 
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the recording layer. The re?ectivity also depends on the type 
of optical disc or the physical characteristics of the recording 
layer, and therefore, the conventional optical disc reproduc 
ing apparatus detects the re?ectivity by trial and error. 

SUMMARY OF THE INVENTION 

[0009] The present invention provides an optical disc from 
Which information regarding a polarity of a tracking signal 
and/or a re?ectivity is easily recogniZed, and apparatuses and 
methods for recording and reproducing information on the 
same. 

[0010] Additional aspects and/or advantages of the inven 
tion 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. 

[0011] According to an aspect of the present invention, 
there is provided an optical disc including a clamping area; a 
lead-in area; a data area; and a burst cutting area (BCA) Which 
is present betWeen the clamping area and the lead-in area and 
in Which information regarding the optical disc is recorded, 
Wherein the information is read before performing tracking in 
the data area. 

[0012] According to an aspect of the present invention, the 
information regarding the optical disc is at least one of track 
ing polarity information and re?ectivity information, and the 
tracking polarity information and the re?ectivity information 
are recorded With a pattern of crystalline or non-crystalline 
marks. 

[0013] According to an aspect of the present invention, the 
recording of the tracking polarity information begins at lead 
ing bytes in the BCA and is repeatedly recorded. 

[0014] According to an aspect of the present invention, ?rst 
tWo bits of the leading bytes of the tracking polarity informa 
tion include identi?ers of the respective tracking polarity 
information that is repeatedly recorded several times, and 
other six bits include remaining information of the tracking 
polarity information. 

[0015] According to an aspect of the present invention, one 
of the six bits includes ?ag information that indicates Whether 
other information is recorded in the BCA, and the other ?ve 
bits of the six bits include the tracking polarity information 
that indicates a polarity of a tracking signal related to each 
recording layer of the optical disc. 

[0016] According to another aspect of the present inven 
tion, there is provided an optical disc including a ?rst record 
ing layer in Which a ?rst lead-in area, a ?rst data area, and a 
?rst lead-out area are formed; and a second recording layer in 
Which a second lead-in area, a second data area, and a second 
lead-out area are formed, Wherein at least one of the ?rst and 
second recording layers includes a burst cutting area (BCA), 
in Which information regarding the optical disc is recorded, 
and the information is read before performing tracking in the 
?rst and second data areas. 

[0017] According to an aspect of the present invention, the 
information regarding the optical disc is at least one of track 
ing polarity information and re?ectivity information, and the 
tracking polarity information and the re?ectivity information 
are recorded With a pattern of crystalline or non-crystalline 
marks. 
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[0018] According to an aspect of the present invention, the 
recording of the tracking polarity information begins in lead 
ing bytes in the BCA and is repeatedly recorded. 

[0019] According to yet another aspect of the present 
invention, there is provided a method of recording informa 
tion on an optical disc that has at least one recording layer, the 
method including recording at least one of tracking polarity 
information and re?ectivity information in a burst cutting 
area (BCA) of the recording layer. 

[0020] According to still another aspect of the present 
invention, there is provided a method of reproducing infor 
mation on an optical disc Which has at least one recording 
layer, the method including reading tracking polarity infor 
mation in a burst cutting area (BCA) of the recording layer, 
and analyZing the read tracking polarity information, output 
ting an analysis result indicative thereof, performing tracking 
in the recording layer of the optical disc using the analysis 
result, and recording or reproducing user data on the optical 
disc. 

[0021] According to still another aspect of the present 
invention, there is provided a method of reproducing infor 
mation on an optical disc Which has at least one recording 
layer, the method including reading re?ectivity information 
in a burst cutting area (BCA) of the recording layer; and 
analyZing the re?ectivity information and outputting an 
analysis result indicative thereof, adjusting the Write or read 
poWer of a laser beam using the analysis result, and recording 
or reproducing user data on the optical disc. 

[0022] According to still another aspect of the present 
invention, there is provided an optical disc recording appara 
tus including a controller creating at least one of tracking 
polarity information and re?ectivity information; and a 
recording unit recording the at least one of tracking informa 
tion and re?ectivity information created by the controller in a 
burst cutting area (BCA) of an optical disc. 

[0023] According to still another aspect of the present 
invention, there is provided an optical disc reproducing appa 
ratus including a reading unit reading at least one of tracking 
polarity information and re?ectivity information from a burst 
cutting area (BCA) of an optical disc, and a controller ana 
lyZing the information read by the reading unit and outputting 
an analysis result indicative thereof, and recording or repro 
ducing user data on the optical disc using the analysis result. 

[0024] According to an aspect of the present invention, 
there is provided an optical disc, comprising: a ?rst recording 
layer formed on the optical disc; a second recording layer 
formed on the optical disc, Wherein the ?rst recording layer 
and a second recording layer each comprise a clamping area, 
a burst cutting area (BCA), a lead-in area, and a lead-out area, 
Wherein the clamping area is an area that is pressurized to 
clamp the optical disc, and the BCA is an area in Which 
tracking polarity information and/ or re?ectivity information 
is recorded; and a data area recording user data betWeen the 
lead-in area and the lead-out area. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] The above and/other other aspects and advantages 
of the present invention Will become more apparent by 

May 8, 2008 

describing in detail aspects thereof With reference to the 
attached draWings in Which: 

[0026] FIG. 1 is a schematic block diagram of an optical 
disc recording apparatus, according to an aspect of the present 
invention; 
[0027] FIG. 2 is a schematic block diagram of an optical 
disc reproducing apparatus, according to an aspect of the 
present invention; 

[0028] FIG. 3 is a schematic block diagram of an optical 
disc, according to an aspect of the present invention; 

[0029] FIGS. 4A and 4B are schematic block diagrams of 
the optical disc, according to another aspect of the present 
invention; 
[0030] FIGS. 5A and 5B are schematic block diagrams of 
the optical disc according to still another aspect of the present 
invention; 
[0031] FIG. 6A illustrates a data structure of a burst cutting 
area (BCA) of the optical disc, according to an aspect of the 
present invention; 

[0032] FIG. 6B illustrates the data structure of the BCA of 
the optical disc, according to another aspect of the present 
invention; 
[0033] FIG. 7 illustrates the data structure of information 
recorded on the BCA of the optical disc, according to an 
aspect of the present invention; 

[0034] FIG. 8 is a ?oWchart illustrating a method of repro 
ducing data from the optical disc, according to an aspect of the 
present invention; and 

[0035] FIG. 9 is a ?oWchart illustrating the method of 
reproducing data from the optical disc, according to another 
aspect of the present invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0036] Reference Will noW be made in detail to the present 
aspects of the present invention, examples of Which are illus 
trated in the accompanying draWings, Wherein like reference 
numerals refer to the like elements throughout. The aspects 
are described beloW in order to explain the present invention 
by referring to the ?gures. 

[0037] FIG. 1 is a schematic block diagram of an optical 
disc recording apparatus, according to an aspect of the present 
invention. Referring to FIG. 1, the recording apparatus 
includes a recording unit 1 and a controller 2 to record infor 
mation regarding a polarity of a tracking signal and/or a 
re?ectivity of an optical disc 100 on a burst cutting area 
(BCA) on the optical disc 100. The controller 2 creates the 
information regarding the polarity of the tracking signal and/ 
or the re?ectivity of the BCA and the recording unit 1 records 
at least one of tracking polarity information and re?ectivity 
information on the BCA. Thus, the BCA of the optical disc 
100, according to an aspect of the present invention, includes 
the tracking polarity information and/ or the re?ectivity infor 
mation. 

[0038] FIG. 2 is a schematic block diagram of an optical 
disc reproducing apparatus, according to an aspect of the 
present invention. Referring to FIG. 2, the reproducing appa 
ratus includes a reading unit 4 and a controller 5. The reading 
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unit 4 reads the tracking polarity information and/or the 
re?ectivity information from the BCA on the optical disc 100, 
according to an aspect of the present invention, and provides 
an analysis result indicative thereof to the controller 5. Then, 
the controller 5 analyZes the tracking polarity information 
and/ or the re?ectivity information and reproduces user data 
from the optical disc 100 based on the analysis result. 

[0039] The recording apparatus of FIG. 1 is an apparatus 
used in a mastering process by a disc manufacturer. The 
reproducing apparatus of FIG. 2 is an apparatus to reproduce 
the tracking polarity information and/ or the re?ectivity infor 
mation, not the user data, from the BCA. Thus, the reproduc 
ing apparatus of FIG. 2 can be included inboth the optical disc 
recording apparatus and the optical disc reproducing appara 
tus because the reproduction of the above information can be 
carried out When recording or reproducing the user data on the 
optical disc 100. 

[0040] FIG. 3 is a schematic block diagram of the optical 
disc 100, according to an aspect of the present invention. 
Referring to FIG. 3, a ?rst recording layer 1 0 is formed on the 
optical disc 100. The ?rst recording layer 1 0 includes a 
clamping area C, the BCA B, a lead-in area LI, and a lead-out 
area LO. The clamping area C is an area that is pressurized by 
a clamping tool in order to clamp the optical disc 100. In 
general, the clamping area C is circular band shaped and 
formed in an inner portion of the optical disc 100. The BCA 
B is an area in Which the tracking polarity information and/or 
the re?ectivity information is recorded. The particulars of the 
optical disc 100, such as a corresponding serial number and 
manufacturing date, may be further recorded in the BCA B. A 
data area in Which the user data is recorded, is present 
betWeen the lead-in area LI and the lead-out area LO. If the 
?rst recording layer 1 0 is formed of a phase change material 
(PCM), the tracking polarity information and/or the re?ec 
tivity information may be recorded With a pattern of crystal 
line and/or non-crystalline marks. A method of recording 
information in the BCA B is disclosed in Korean Patent 
Application No. 2001-47957 entitled “Optical Disc and 
Methods for Recording and Reproducing Essential Informa 
tion of Optical Disc,” also ?led by the present applicant. 

[0041] FIGS. 4A and 4B are schematic block diagrams of 
the optical disc 100, according to another aspect of the present 
invention. Referring to FIGS. 4A and 4B, the ?rst recording 
layer 1 0 and a second recording layer 1 1 are formed on the 
optical disc 100. Each of the ?rst recording layer 1 0 and the 
second recording layer 1 1 includes the clamping area C, the 
lead-in area LI, and the lead-out area LO. The data area in 
Which the user data is recorded is present betWeen the lead-in 
area LI and the lead-out area LO. The clamping area C, the 
lead-in area LI, and the lead-out area LO are the same as those 
explained With respect to FIG. 3, and therefore, their descrip 
tions Will not be repeated here. Further, the BCA B is present 
betWeen the clamping area C and the lead-in area LI of the 
?rst recording layer 1 1. The tracking polarity information 
and/ or the re?ectivity information is recorded in the BCA B, 
according to an aspect of the present invention. The particu 
lars of the optical disc 100, such as the corresponding serial 
number and the manufacturing date, may be further recorded 
in the BCA B. If the ?rst recording layer 1 0 is formed of the 
phase change material (PCM), the tracking polarity informa 
tion and/ or the re?ectivity information may be recorded With 
the pattern of the crystalline and/ or the non-crystalline marks. 
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[0042] FIGS. 5A and 5B are schematic block diagrams of 
the optical disc 100, according to still another aspect of the 
present invention. Referring to FIGS. 5A and 5B, the ?rst 
recording layer 1 0 and the second recording layer 1 1 are 
formed on the optical disc 100. Each of the ?rst recording 
layer 1 0 and the second recording layer 1 1 includes a clamp 
ing area C, a lead-in area LI, and a lead-out area LO. The data 
area in Which the user data is recorded is present betWeen the 
lead-in area LI and the lead-out area LO. The clamping area 
C, the lead-in area LI, and the lead-out area LO are the same 
as those explained With respect to FIG. 3, and therefore, their 
descriptions Will not be repeated here. According to an aspect 
of the present invention, the BCA B is formed on the second 
recording layer 1 1, unlike in FIGS. 4A and 4B in Which the 
BCA B is present on the ?rst recording layer 1 0. That is, the 
BCA B of FIGS. 5A and 5B is present betWeen the clamping 
area C and the lead-in area LI of the second recording layer 1 
1. If the second recording layer 1 1 is formed of the phase 
change material (PCM), the tracking polarity information or 
re?ectivity information may be recorded With a pattern of 
crystalline and/ or non-crystalline marks. 

[0043] In conclusion, the optical disc 100 of FIGS. 5A and 
5B is different from that of FIGS. 4A and 4B in that the BCA 
B is present in the second recording layer, not the ?rst record 
ing layer. 
[0044] FIG. 6A illustrates a data structure of the BCA of the 
optical disc 100, according to an aspect of the present inven 
tion. Referring to FIG. 6A, the tracking polarity information 
is recorded in the BCA, according to an aspect of the present 
invention. The tracking polarity information provides the 
polarity of the tracking signal related to the optical disc 100. 
The tracking signal curves like an S-shape and corresponding 
right and left sides, Which are divided With respect to the 
central point of the tracking signal, have opposite polarities. 
The polarity of the tracking signal changes according to a type 
of the optical disc 100, or physical characteristics of the 
recording layer such as the physical characteristics of a pit or 
a track. In other Words, the polarities of the tracking signal 
change from (—) to (+) and (+) to (—) according to the type 
of the optical disc 100 or the physical characteristics of the 
recording layer. The particulars of the optical disc 100 may be 
further recorded in the BCA, as Well as the tracking polarity 
information. 

[0045] FIG. 6B illustrates a data structure of the BCA of the 
optical disc 100, according to another aspect of the present 
invention. The tracking polarity information and/ or the 
re?ectivity information is recorded in the BCA, according to 
an aspect the present invention. Here, the tracking polarity 
information is as described With reference to FIG. 6A. The 
re?ectivity information provides the re?ectivity of the optical 
disc 100, Which is a ratio of the poWer of a laser beam re?ected 
from the recording layer of the optical disc 100 to the poWer 
of the laser beam incident on the recording layer. The re?ec 
tivity also changes according to the type of the optical disc 
100 or the physical characteristics of the recording layer. 

[0046] MeanWhile, the tracking polarity information is 
recorded in both the BCAs of FIGS. 6A and 6B, but only the 
re?ectivity information can be recorded if needed. 

[0047] FIG. 7 illustrates a data structure of the information 
recorded in the BCA of the optical disc 100, according to an 
aspect of the present invention. In detail, FIG. 7 shoWs an 
example of the BCA in the optical disc 100 having tWo 
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recording layers as shown in FIGS. 4 and 5. The tracking 
polarity information is repeatedly recorded four times in the 
BCA and the recording begins at leading bytes of the BCA. 
First tWo bits b1b0 of the tracking polarity information are 
identi?ers of the respective information that is repeatedly 
recorded. If the ?rst tWo bits b1b0 are 00, the information 
indicates that ?rst tracking polarity information is recorded in 
the BCA. If the ?rst tWo bits b1b0 are 01, the information 
indicates that second tracking polarity information is 
recorded in the BCA. If the ?rst tWo bits b1b0 are 10, the 
information indicates that third tracking polarity information 
is recorded in the BCA. If the ?rst tWo bits b1b0 are 11, the 
information indicates that fourth tracking polarity informa 
tion is recorded in the BCA. Repetitive recording of the 
information increases a robustness of the information. Even if 
an error occurs in one of the repeated recordings, it is possible 
to read desired information from the other recordings. The 
other six bits b7b6b5b4b3b2 provide the information. The bit 
b2 includes ?ag information indicating Whether or not other 
information, i.e., the particulars of the optical disc 100, is 
recorded in the BCM. If the bit b2 is 0, the information 
indicates that the other information is not recorded in the 
BCM. If the bit b2 is 1, the information indicates that the other 
information is recorded in the BCM. The bits b7b6b5b4b3 
represent the tracking polarity information and can be de?ned 
as folloWs: 

[0048] 00000; ?rst recording layer 
recording layer I type B 

type A, second 

[0049] 00001: ?rst recording layer I type B, second 
recording layer I type A 

[0050] 00010: ?rst recording layer I second recording 
layer I typeA 

[0051] 00011: ?rst recording layer I second recording 
layer I type B 

[0052] For instance, When the other information is not 
recorded in the BCA, and the polarities of the tracking signals 
related to the ?rst and second recording layers are type B and 
type A, respectively, the six bits b7b6b5b4b3b2 is expressed 
as ‘000010’. When the other information, such as the particu 
lars of the optical disc 100, is recorded in the BCA and both 
polarities of the tracking signals related to the ?rst and second 
recording layers are type A, the six bits b7b6b5b4b3b2 is 
expressed as ‘000101 ’. 

[0053] If 1 byte is not enough to express the tracking polar 
ity information, for example, if the number of recording lay 
ers is more than 2, it is possible to express the tracking 
polarity information using additional bits in addition to the 1 
byte. 
[0054] When the optical disc 100 is loaded into a disc drive 
of the optical disc reproducing apparatus, the disc drive easily 
accesses leading bytes of the BCA so as to read the tracking 
polarity information and/or the re?ectivity information. 
Accordingly, the recording of the tracking polarity informa 
tion and/or re?ectivity information may begin on the leading 
bytes of the BCA. 

[0055] A method of reproducing the data from the optical 
disc 100, according to an aspect of the present invention, Will 
noW be described. As mentioned above, the data that is repro 
duced using the method is not the user data, but the tracking 
polarity information and/or the re?ectivity information 
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recorded in a BCA of the optical disc 100. The reproduction 
of such data can be performed both When recording and 
reproducing the user data in a data area. 

[0056] FIG. 8 is a ?oWchart illustrating the method of 
reproducing the data from the optical disc 100, according to 
an aspect of the present invention. Referring to FIG. 8, at 
operation 801, When the optical disc 100 is loaded into the 
disc drive of the reproducing apparatus of FIG. 2, at operation 
802 the optical pickup included in the disc drive reads the 
tracking polarity information from the BCA of the optical 
disc 100. At operation 803, the reproducing apparatus (or the 
disc drive) performs the tracking on the optical disc 100 using 
the read tracking polarity information Without trial and error, 
and records or reproduces the user data in a data area of the 
optical disc 100. In other Words, the optical pickup provides 
the tracking polarity information to the disc drive, and then, 
the disc drive controls the optical pickup using the informa 
tion to perform the recording or the reproducing of the user 
data on the optical disc 100. 

[0057] FIG. 9 is a ?oWchart illustrating the method of 
reproducing the data from the optical disc 100, according to 
another aspect of the present invention. Referring FIG. 9, at 
operation 901, When the optical disc 100 is loaded into the 
disc drive of the reproducing apparatus of FIG. 2, at operation 
902, the optical pickup included in the disc drive reads re?ec 
tivity information from the BCA of the optical disc 100. At 
operation 903, the reproducing apparatus (or the disc drive) 
adjusts the Write/read poWer of the laser beam using the read 
re?ectivity information Without trial and error, and records or 
reproduces the user data in the data area of the optical disc 
100. In other Words, the optical pickup provides the re?ec 
tivity information to the disc drive, and then, the disc drive 
controls the optical pickup using the information to perform 
the recording or the reproducing of the user data on the optical 
disc 100. 

[0058] As described above, tracking polarity information 
and/or re?ectivity information is recorded in a BCA of an 
optical disc according to an aspect of the present invention. 
Accordingly, it is possible to obtain the tracking polarity 
information and/or re?ectivity information Without trial and 
error and directly record or reproduce user data in a data area 
of the optical disc. 

[0059] Although a feW aspects 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 aspect 
Without departing from the principles and spirit of the inven 
tion, the scope of Which is de?ned in the claims and their 
equivalents. 

What is claimed is: 
1. An apparatus for processing data recorded in an infor 

mation storage medium comprising a ?rst recording layer and 
a second recording layer, the apparatus comprising: 

an optical pickup arranged to emit light to the information 
storage medium to transfer data With respect to the infor 
mation storage medium; and 

a controller arranged to control the optical pickup to repro 
duce information regarding the information storage 
medium from a burst cutting area in at least one of the 
?rst recording layer and the second recording layer, 
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wherein the information regarding the information storage 
medium comprises tracking polarity information for 
each of the ?rst and second recording layers. 

2. An information storage medium comprising a ?rst 
recording layer and a second recording layer, comprising: 

a burst cutting area arranged in at least one of the ?rst 
recording layer and the second recording layer, compris 
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ing information regarding the information storage 
medium, 

Wherein the information regarding the information storage 
medium comprises tracking polarity information for 
each of the ?rst and second recording layers. 


