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(57) ABSTRACT 

An optical disc in Which a physical address of each srnallest 
recording unit and a recorded address increase or decrease 
on ?rst and second recording layers, and a method of 
identifying the recording layers. Embodiments are provided 
for discs having ?rst and second recording layers With a 
same or an opposite track spiral direction. Physical 
addresses of the smallest recording units and a recorded 
address are increased or decreased betWeen an inner radius 

and an outer radius of a recording layer in a manner Which 

enables a reproducing and/or a recording device to more 
rapidly reproduce and/or record data on the disc. Aphysical 
address of the smallest recording units on the ?rst recording 
layer is made different from a physical address of the 
smallest recording units on the second recording layer. 
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FIG. 1A (PRIOR ART) 
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FIG. 1B (PRIOR ART) 
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FIG. 2A (PRIOR ART) 
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FIG. 2B (PRIOR ART) 
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FIG. 3A FIG. 3B 
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FIG. 4A FIG. 4B 



Patent Application Publication Nov. 28, 2002 Sheet 7 0f 10 

FIG. 5A 
l 

""7 R2 L1 

____ \ P1 

R1 "0 
4’ 

Fiin Rout 

FIG. 5D 

P2 L1 

US 2002/0176346 A1 

FIG. 5B 
l 

P2 L1 

P1 

R1 L0 
_ 

Rin Rout 

FIG. 5C 
M 

""r R2 

Rin 



Patent Application Publication Nov. 28, 2002 Sheet 8 0f 10 US 2002/0176346 A1 

FIG. 6A FIG. 6B 
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FIG. 7A FIG. 7B 
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OPTICAL DISC AND METHOD OF IDENTIFYING 
RECORDING LAYER 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of Korean 
Application No. 2001-18472 ?led Apr. 7, 2001 in the Korean 
Patent Office, the disclosure of Which is incorporated herein 
by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to an optical disc and 
a method of identifying a recording layer, and more particu 
larly, to a recordable and/or reproducible optical disc, in 
Which a physical address of smallest recording units and an 
address of the smallest recording units recorded during 
recording of data on the disc increase or decrease on ?rst and 
second recording layers, and a method of identifying the 
recording layers Without recording information about each 
recording layer. 

[0004] 2. Description of the Related Art 

[0005] In an optical disc drive, physical identi?cation data 
(PID) refers to information recorded for identifying a physi 
cal location on a disc Whose data is to be reproduced. In 
general, PID is physical sector address information recorded 
on a recordable and/or reproducible medium on Which data 
is recordable and/or reproducible per sector. PID is used to 
record data at an arbitrary position on a disc and to locate the 
recording position. Aread-only memory (ROM) disc records 
addresses by using predetermined bits in an ID region of a 
header area of a sector that is the smallest unit of data that 
is recordable on a disc. 

[0006] Referring to FIG. 1A shoWing a conventional 
parallel spiral track disc having dual layers, ?rst and second 
layer L0-1 and L1-1 have the same track spiral direction. 
Here, as shoWn in FIG. 1B, sector addresses on the ?rst and 
second layers L0-1 and L1-1 increase from an inner radius 
Rin of a disc to an outer radius Rout of the disc, respectively. 
In a case of continuous reproduction, data recorded on the 
?rst layer L0-1 of the disc is reproduced from the inner 
radius of the ?rst layer L0-1 to the outer radius of the ?rst 
layer and then data recorded on the second layers L1-1 of the 
disc is reproduced from the inner radius of the second layer 
L1-1 to the outer radius of the second layer L1-1. Because 
a pickup of a reproduction apparatus must move back 
toWard the inner radius Rin of the disc in order to reproduce 
data from the second layer L1-1 successively after the ?rst 
layer L0-1, an additional access time due to time for this 
movement as Well as a decrease in linear velocity as shoWn 
in FIG. 1C is required. 

[0007] To compensate for this, as shoWn in FIG. 2A, ?rst 
and second layers L0-1 and L1-1 have opposite spiral 
directions. Furthermore, sector addresses on the ?rst layer 
L0-1 increase from the inner radius Rin of the disc to the 
outer radius Rout, While sector addresses on the second layer 
L1-1 successively increase from the outer radius Rout to the 
inner radius Rin, thereby reducing a time taken to access 
from the ?rst layer L0-1 to the second layer L1-1. This is 
called an opposite spiral track path. In particular, US. Pat. 
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No. 5,881,032 discloses an optical disc in Which sector 
addresses are arranged for a plurality of recording layers. 

[0008] In a conventional DVD dual layer disc, ?rst and 
second layers L0 and L1 are identi?able using predeter 
mined bits in an ID region of a header area at the beginning 
of a sector that is the smallest unit that can be recorded on 
the disc. HoWever, if a recordable disc is to store information 
about sectors and layers in a Wobble on a groove track, 
repeated recording may degrade characteristics of the 
Wobble so that the information about sectors or layers is not 
detectable. For eXample, a DVD-RAM stores address infor 
mation including layer information in a header area in the 
form of pits before recording data. HoWever, the layer 
information is repeatedly recorded in a data identi?cation 
data (DID) region during actual recording. This is because 
physical addresses are needed for recording data and more 
reliable addressing is achieved. HoWever, repeatedly record 
ing the layer information results in overhead according to 
high density recording. 
[0009] Thus, it is highly desirable to have a dual layer disc 
as a recordable and/or reproducible optical disc and to 
effectively record information other than user data for high 
density recording. 

SUMMARY OF THE INVENTION 

[0010] To solve the above problems, it is an object of the 
present invention to provide an optical disc having ?rst and 
second recording layers on Which a physical address of 
smallest recording units and an address of the smallest 
recording units recorded While recording on the disc are 
recorded, and a method of identifying a recording layer by 
using an increase or decrease in the physical address and the 
recorded address. 

[0011] Additional objects and 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. 

[0012] Accordingly, to achieve the above and other 
objects of the invention, the present invention provides an 
optical disc comprising ?rst and second recording layers on 
Which data are recordable and/or reproducible, the ?rst and 
second recording layers having a same track spiral direction, 
Wherein a physical address of smallest recording units 
increases or decreases together With an address of the 
smallest recording units recorded While recording on the 
disc, from an inner radius of the ?rst recording layer to an 
outer radius of the ?rst recording layer. 

[0013] On the second recording layer, the physical address 
increases or decreases together With the recorded address 
from an inner radius of the second recording layer to an 
outer radius of the second recording layer. 

[0014] The present invention also provides an optical disc 
comprising ?rst and second recording layers on Which data 
are recordable and/or reproducible, the ?rst and second 
recording layers having a same track spiral direction, 
Wherein an address of smallest recording units recorded 
While recording the disc decreases as a physical address of 
the smallest recording units increases and the recorded 
address increases as the physical address decreases, from an 
inner radius of the ?rst recording layer to an outer radius of 
the ?rst recording layer. 
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[0015] On the second recording layer, the physical address 
increases or decreases together With the recorded address 
from an inner radius of the second recording layer to an 
outer radius of the second recording layer. 

[0016] Alternatively, on the second recording layer, the 
recorded address decreases as the physical address increases 
and increases as the physical address decreases, from an 
inner radius of the second recording layer to an outer radius 
of the second recording layer. 

[0017] The present invention provides an optical disc 
comprising ?rst and second recording layers on Which data 
are recordable and/or reproducible, the ?rst and second 
recording layers having opposite track spiral directions, 
Wherein a physical address of smallest recording units 
increases or decreases together With an address of the 
smallest recording units recorded during recording on the 
disc. 

[0018] The present invention also provides an optical disc 
comprising ?rst and second recording layers on Which data 
are recordable and/or reproducible, the ?rst and second 
recording layers having opposite track spiral directions, 
Wherein, on the ?rst recording layer, an address of smallest 
recording units recorded While recording data on the disc 
decreases as a physical address of the smallest recording 
units increases and increases as the physical address 
decreases. 

[0019] On the second recording layer, the physical address 
increases or decreases together With the recorded address. 

[0020] The present invention also provides a method of 
identifying a recording layer on an optical disc comprising 
?rst and second recording layers on Which data are record 
able and/or reproducible, the ?rst and second recording 
layers having the same track spiral direction. The method 
comprises assigning ?rst smallest recording units on the ?rst 
recording layer a physical address Which is different from a 
physical address of second smallest recording units on the 
second recording layer. 

[0021] To achieve the above and other objects, an optical 
disc comprises at least tWo recording layers on Which data 
are recordable and/or reproducible, Wherein a physical 
address of smallest recording units and an address of the 
smallest recording units recorded during recording data on 
the disc increase or decrease on the at least tWo recording 
layers. Alternatively, the physical address and the recorded 
address increase or decrease in different Ways for each of the 
at least tWo recording layers. The at least tWo recording 
layers may have the same track spiral direction or alternately 
may have opposite track spiral directions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The above objects and advantages of the present 
invention Will become more apparent by describing in detail 
embodiments thereof With reference to the accompanying 
draWings in Which: 

[0023] FIG. 1A schematically shoWs spiral directions of a 
parallel spiral track optical disc; 

[0024] FIG. 1B illustrates an eXample in Which sector 
addresses are recorded in a conventional optical disc for 
reproduction; 
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[0025] FIG. 1C shoWs changes in the rotation speed of a 
disc and reproduction direction With respect to a radius of 
the disc Where reproducing data from a conventional optical 
disc for reproduction; 

[0026] FIG. 2A schematically shoWs spiral directions of 
an opposite spiral track optical disc; 

[0027] FIG. 2B illustrates another example in Which sec 
tor addresses are recorded in a conventional optical disc for 
reproduction; 

[0028] FIG. 2C shoWs changes in the rotation speed of a 
disc and reproduction direction With respect to a radius of 
the disc Where reproducing data from a conventional optical 
disc for reproduction; 

[0029] FIGS. 3A-3D graphically shoW a ?rst set of direc 
tions in Which physical addresses and addresses recorded 
during recording increase or decrease in a parallel spiral 
track optical disc according to a ?rst embodiment of the 
present invention; 

[0030] FIGS. 4A-4D graphically shoW a second set of 
directions in Which physical addresses and addresses 
recorded during recording increase or decrease in a parallel 
spiral track optical disc according to the ?rst embodiment of 
the present invention; 

[0031] FIGS. 5A-5D graphically shoW a third set of direc 
tions in Which physical addresses and addresses recorded 
during recording increase or decrease in a parallel spiral 
track optical disc according to the ?rst embodiment of the 
present invention; 

[0032] FIGS. 6A-6D graphically shoW a fourth set of 
directions in Which physical addresses and addresses 
recorded during recording increase or decrease in a parallel 
spiral track optical disc according to the ?rst embodiment of 
the present invention; 

[0033] FIGS. 7A-7D graphically shoW a set of directions 
in Which physical addresses and addresses recorded during 
recording increase or decrease in an opposite spiral track 
optical disc according to a second embodiment of the 
present invention; and 

[0034] FIGS. 8A-8D graphically shoW a set of directions 
in Which physical addresses and addresses recorded during 
recording increase or decrease in an opposite spiral track 
optical disc according to a third embodiment of the present 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0035] 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 like elements throughout. 

[0036] An optical disc according to the present invention 
is a recordable and/or reproducible disc having ?rst and 
second recording layers L0 and L1. The ?rst and second 
recording layers L0 and L1 have physical addresses of 
smallest recording units and addresses of the smallest 
recording units recorded during recording (recorded 
addresses). 
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[0037] An optical disc according to a ?rst embodiment of 
the present invention comprises a parallel spiral track optical 
disc in Which ?rst and second recording layers L0 and L1 
have the same spiral direction. In the parallel spiral track 
optical disc, a physical address P1 and an address R1 
recorded While recording to the disc (hereinafter called 
“recorded address R1”) increase or decrease from an inner 
radius Rin of the ?rst recording layer L0 to an outer radius 
Rout of the ?rst recording layer L0, While a physical address 
P2 and an address R2 recorded While recording to the disc 
(hereinafter called “recorded address R2”) continuously 
increase or decrease from an inner radius Rin of the second 
recording layer L1 to an outer radius Rout of the second 
recording layer. 
[0038] Referring to FIGS. 3A-3D, in a ?rst arrangement of 
the ?rst embodiment, the ?rst and second recording layers 
L0 and L1, the physical addresses P1 and P2 increase or 
decrease together With the recorded addresses R1 and R2, 
respectively. That is, the physical address P1 increases or 
decreases together With the recorded address R1 in the ?rst 
recording layer L0 and the physical address P2 increases or 
decreases together With the recorded address R2 in the 
second recording layer L1. 

[0039] In a second arrangement of the ?rst embodiment, 
as shoWn in FIGS. 4A-4D, the physical address P1 increases 
or decreases together With the recorded address R1 in the 
?rst recording layer L0 and the recorded address R2 
decreases as the physical address P2 increases and the 
recorded address R2 increases as the physical address P2 
decreases, in the second recording layer L1. That is, as 
shoWn in an eXample of FIG. 4A, the physical address P1 
increases together With the recorded address R1 from the 
inner radius Rin of the ?rst recording layer L0 to the outer 
radius Rout and the physical address P2 increases and the 
recorded address R2 decreases from the inner radius Rin of 
the second recording layer L1 to the outer radius Rout. 

[0040] In a third arrangement of the ?rst embodiment, as 
shoWn in FIGS. 5A-5D, the recorded address R1 decreases 
as the physical address P1 increases and the recorded 
address R1 increases as the physical address P1 decreases, 
in the ?rst recording layer L0 and the physical address P2 
increases or decreases together With the recorded address R2 
in the second recording layer L2. That is, as shoWn in 
eXamples of FIGS. 5A and 5B, the physical address P1 
increases and the recorded layer R1 decreases from the inner 
radius Rin of the ?rst recording layer L0 to the outer radius 
Rout, While the physical address P2 increases (FIG. 5A) or 
decreases (FIG. 5B) together With the recorded address R2 
from the inner radius Rin of the second recording layer L1 
to the outer radius Rout. 

[0041] In a fourth arrangement of the ?rst embodiment, as 
shoWn in FIGS. 6A-6D, the recorded address R1 increases 
as the physical address P1 decreases or the recorded address 
R1 decreases as the physical address P1 increases, in the ?rst 
recording layer L0, and the recorded address R2 decreases 
as the physical address P2 increases or the recorded address 
R2 increases as the physical address P2 decreases, in the 
second recording layer L1. 

[0042] For eXample, as shoWn in FIG. 6A, the physical 
address P1 decreases and the recorded address R1 increases 
from the inner radius Rin of the ?rst recording layer L0 to 
the outer radius Rout and the physical address P2 increases 
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and the recorded address R2 decreases from the inner radius 
Rin of the second recording layer L1 to the outer radius 
Rout. 

[0043] In another example, as shoWn in FIG. 6B, the 
physical address P1 decreases and the recorded address R2 
increases from the inner radius Rin of the ?rst recording 
layer L0 to the outer radius Rout and the physical address P2 
decreases and the recorded address R2 increases from the 
inner radius Rin of the second recording layer L1 to the outer 
radius Rout of the second recording layer. In the examples 
described above, the physical addresses P1 and P2 are 
recordable by pits at a front portion of the smallest recording 
unit. Alternatively, the physical addresses P1 and P2 are 
recordable in a form of a Wobble on the track. 

[0044] Opposite spiral track optical discs according to 
second and third embodiments of the present invention, each 
comprising ?rst and second recording layers L0 and L1 
having opposite spiral directions, Will noW be described. 

[0045] Referring noW to FIGS. 7A-7D, an opposite spiral 
track optical disc according to the second embodiment of the 
present invention is a recordable and/or reproducible disc 
having ?rst and second recording layers L0 and L1. In the 
second embodiment a physical address P1 and a recorded 
address R1 increase or decrease from an inner radius Rin of 
the ?rst recording layer L0 to an outer radius Rout of the ?rst 
recording layer L0 and a physical address P2 and a recorded 
address R2 continuously increase or decrease from an outer 
radius Rout of the second recording layer L1 to an inner 
radius Rin of the second recording layer. 

[0046] Referring noW to FIGS. 8A-8D, an opposite spiral 
track optical disc according to a third embodiment of the 
present invention is a recordable and/or reproducible disc 
having ?rst and second recording layers L0 and L1. In the 
third embodiment, a physical address P1 and a recorded 
address R1 increase or decrease from the outer radius Rout 
of the ?rst recording layer L0 to the inner radius Rin While 
a physical address P2 and a recorded address R2 continu 
ously increase or decrease from the inner radius Rin of the 
second recording layer L1 to the outer radius Rout. 

[0047] All arrangements applied to the parallel spiral track 
optical disc according to the ?rst embodiment of the present 
invention are also applicable to the opposite spiral track 
optical discs according to the second and third embodiments 
of the invention. First, in the ?rst opposite spiral track 
optical disc, the physical address P1 increases or decreases 
together With the recorded address R1 from the inner radius 
Rin of the ?rst recording layer L0 to the outer radius Rout, 
While the physical address P2 increases or decreases 
together With the recorded address R2 from the outer radius 
Rout of the second recording layer L1 to the inner radius 
Rin. For eXample, as shoWn in FIG. 7A, the physical address 
P1 increases With the recorded address R1 from the inner 
radius Rin of the ?rst recording layer L0 to the outer radius 
Rout, While the physical address P2 increases together With 
the recorded address R2 from the outer radius Rout of the 
second recording layer L1 to the inner radius Rin. 

[0048] In the opposite spiral track optical disc according to 
the second embodiment of the present invention, the physi 
cal address P1 increases or decreases together With the 
recorded address R1 from the outer radius Rout of the ?rst 
recording layer L0 to the inner radius Rin and the physical 
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address P2 increases or decreases together With the recorded 
address R2 from the inner radius Rin of the second recording 
layer L1 to the outer radius Rout, corresponding to the 
increase or decrease of the physical address P1 and the 
recorded address R1, respectively. For example, as shoWn in 
FIG. 8A, the physical address P1 increases together With the 
recorded address R1 from the outer radius Rout of the ?rst 
recording layer L0 to the inner radius Rin and the physical 
address P2 increases together With the recorded address R2 
from the inner radius Rin of the second recording layer L1 
to the outer radius Rout. 

[0049] In the opposite spiral track optical disc according to 
the second embodiment, the physical address P1 increases or 
decreases together With the recorded address R1 from the 
inner radius Rin of the ?rst recording layer L0 to the outer 
radius Rout and the recorded address R2 decreases as the 
physical address P2 increases and the recorded address R2 
increases as the physical address P2 decreases, from the 
outer radius Rout of the second recording layer L1 to the 
inner radius Rin. For eXample, as shoWn in FIG. 7B, the 
physical address P1 increases together With the recorded 
address R1 from the inner radius Rin to the outer radius Rout 
and the physical address P2 increases and the recorded 
address R2 decreases from the outer radius Rout of the 
second recording layer L1. 

[0050] Similarly, in the opposite spiral track optical disc 
according to the third embodiment, the physical address P1 
may increase or decrease together With the recorded address 
R1 from the outer radius Rout of the ?rst recording layer L0 
to the inner radius Rin and the recorded address R2 
decreases as the physical address P2 increases and the 
recorded address R2 increases as the physical address P2 
decreases, from the inner radius Rin of the second recording 
layer L1 to the outer radius Rout. An eXample thereof is 
shoWn in FIG. 8B. 

[0051] Further, in the opposite spiral track optical disc 
according to the second embodiment, the recorded address 
R1 may decrease as the physical address P1 increases and 
increase as the physical address P1 decreases, from the inner 
radius Rin of the ?rst recording layer L0 to the outer radius 
Rout. On the other hand, the physical address P2 may 
increase or decrease together With the recorded address R2 
from the outer radius Rout of the second recording layer L1 
to the inner radius Rin. An eXample thereof is shoWn in FIG. 
7C. 

[0052] Similarly, in the opposite spiral track optical disc 
according to the third embodiment, the recorded address R1 
may decrease as the physical address P1 increases or 
increase as the physical address P1 decreases, from the outer 
radius Rout of the ?rst recording layer L0 to the inner radius 
Rin. On the other hand, the physical address P2 may increase 
or decrease together With the recorded address R2 from the 
inner radius Rin of the second recording layer L1 to the outer 
radius Rout. An eXample thereof is shoWn in FIG. SC. 

[0053] In the opposite spiral track optical disc according to 
the second embodiment, as shoWn in FIG. 7D, the recorded 
address R1 may decrease as the physical address P1 
increases and increase as the physical address P1 decreases, 
from the inner radius Rin of the ?rst recording layer L0 to 
the outer radius Rout. At the same time, the recorded address 
R2 decreases as the physical address P2 increases and 
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increases as the physical address P2 decreases, from the 
outer radius Rout of the second recording layer L1 to the 
inner radius Rin. 

[0054] In the opposite spiral track optical disc according to 
the third embodiment, as shoWn in FIG. 8D, the recorded 
address R1 decreases as the physical address P1 increases 
and increases as the physical address P1 decreases, from the 
outer radius Rout of the ?rst recording layer L0 to the inner 
radius Rin. At the same time, the recorded address R2 
decreases as the physical address P2 increases and increases 
as the physical address P2 decreases, from the inner radius 
Rin of the second recording layer L1 to the outer radius 
Rout. 

[0055] Where the parallel spiral track optical disc is com 
pared With the opposite spiral track optical discs of the 
second and third embodiments, the opposite spiral track 
optical discs of the second and third embodiments differ 
from the parallel spiral track optical disc of the ?rst embodi 
ment in that the direction in Which the physical address P1 
or the recorded address R1 provided to the ?rst recording 
layer L0 increases or decreases is opposite to that in Which 
the corresponding physical address P2 or the recorded 
address R2 provided to the second recording layer L1 
increases or decreases. The same is true of the arrangement 
of physical addresses and recorded addresses made depend 
ing on an increase or a decrease in the addresses in the 
opposite spiral track optical discs according to the second 
and third embodiments. Thus, all arrangements in the par 
allel spiral track optical disc according to the ?rst embodi 
ment of the present invention are applicable to the opposite 
spiral track optical discs according to the second and third 
embodiments, and thus detailed descriptions thereof Will be 
omitted. 

[0056] Furthermore, the arrangements of physical 
addresses and recorded addresses described above are appli 
cable to an optical disc having tWo or more recording layers. 
That is, a physical address and a recorded address increase 
or decrease for each recording layer in the optical disc 
having tWo or more recording layers. Thus, an increase or 
decrease in a physical address and a recorded address for 
each recording layer are combinable in various Ways. Here, 
the tWo or more recording layers may have the same track 
spiral direction or alternately have opposite track spiral 
directions. 

[0057] All possible cases Where physical addresses and 
recorded addresses in ?rst and second recording layers are 
arrangeable according to an increase or decrease in the 
addresses and the direction in Which such an increase or 
decrease is made are represented by ordered pairs. Here, the 
?rst and second recording layers are represented by 1 and 2, 
respectively, physical and recorded addresses are repre 
sented by P and R, respectively, and an increase and a 
decrease in those addresses are represented by i and d, 
respectively. For eXample, {(1Pi,1Ri) (2Pi, 2Ri)} refers to a 
case in Which physical addresses P and recorded addresses 
R on the ?rst and second recording layers 1 and 2 all 
increase, as shoWn beloW: 
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-continued 

[0058] The above arrangements may be applied to the 
recordable parallel spiral track disc according to the ?rst 
embodiment and the opposite spiral track discs according to 
the second and third embodiments. The physical addresses 
P1 and P2 may be recorded in the form of pits at the front 
of each smallest recording unit or may be recorded in the 
form of a Wobble on a track. 

[0059] A method of identifying recording layers on a 
recordable and/or reproducible optical disc having ?rst and 
second recording layers L0 and L1 according to the present 
invention Will noW be described. The method of identifying 
recording layers according to the present invention on an 
optical disc comprises making an increase or decrease in 
physical addresses P1 and P2 on the ?rst and second 
recording layers L0 and L1 different. That is, the ?rst and 
second recording layers L0 and L1 are identi?ed by increas 
ing the physical address P1 on the ?rst recording layer L0 
While decreasing the physical address P2 on the second 
recording layer L1, or by decreasing the physical address P1 
on the ?rst recording layer L0 While increasing the physical 
address P2 on the second recording layer L1. The present 
invention uses an increase or decrease in a physical address 
to identify a recording layer, thereby alloWing for the 
effective use of a user data area since there is no need to 
separately record information about the recording layer. 

[0060] An optical disc according to the present invention 
provides a dual layer disc having ?rst and second recording 
layers L0 and L1 on Which data are recordable and 
eraseable, and from Which data are reproducible, in order to 
meet a strong demand for high density optical discs. Fur 
thermore, the method of identifying recording layers on an 
optical disc according to the present invention alloWs 
recording layers to be identi?ed by making increases or 
decreases in physical addresses in the recording layers 
different. This eliminates a need to repeatedly record infor 
mation about the recording layers and thus increases the 
effective use of a user data area. 

[0061] Although a feW embodiments of the present inven 
tion have been shoWn and described, it Would be appreciated 
by those skilled in the art that changes may be made in these 
embodiments Without departing from the principles and 
spirit of the invention, the scope of Which is de?ned in the 
claims and their equivalents. 

What is claimed is: 
1. An optical disc comprising: 

?rst and second recording layers on Which data are 
recordable and/or reproducible, the ?rst and second 
recording layers having a same track spiral direction, 
Wherein, on the ?rst recording layer, a physical address 
of smallest recording units increases or decreases 
together With an address of the smallest recording units 
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recorded While recording on the disc, from an inner 
radius of the ?rst recording layer to an outer radius of 
the ?rst recording layer. 

2. The optical disc of claim 1, Wherein, on the second 
recording layer, the physical address increases or decreases 
together With the recorded address from an inner radius of 
the second recording layer to an outer radius of the second 
recording layer. 

3. The optical disc of claim 1, Wherein, on the second 
recording layer, the recorded address decreases as the physi 
cal address increases and increases as the physical address 
decreases, from an inner radius of the second recording layer 
to an outer radius of the second recording layer. 

4. The optical disc of claim 1, Wherein the physical 
address is recorded in a form of pits at a front portion of each 
smallest recording unit. 

5. The optical disc of claim 1, Wherein the physical 
address is recorded on a track in the form of a Wobble. 

6. An optical disc comprising: 

?rst and second recording layers on Which data are 
recordable and/or reproducible, the ?rst and second 
recording layers having the same track spiral direction, 
Wherein, on the ?rst recording layer, an address of 
smallest recording units recorded While recording the 
disc decreases as a physical address of the smallest 
recording units increases and increases as the physical 
address decreases, from an inner radius of the ?rst 
recording layer to an outer radius of the ?rst recording 
layer. 

7. The optical disc of claim 6, Wherein, on the second 
recording layer, the physical address increases or decreases 
together With the recorded address from an inner radius of 
the second recording layer to an outer radius of the second 
recording layer. 

8. The optical disc of claim 7, Wherein the physical 
address is recorded in a form of pits at the front of each 
smallest recording unit. 

9. The optical disc of claim 7, Wherein the physical 
address is recorded on a track in a form of a Wobble. 

10. The optical disc of claim 6, Wherein, on the second 
recording layer, the recorded address decreases as the physi 
cal address increases and increases as the physical address 
decreases, from an inner radius of the second recording layer 
to an outer radius of the second recording layer. 

11. The optical disc of claim 10, Wherein the physical 
address is recorded in a form of pits at the front of each 
smallest recording unit. 

12. The optical disc of claim 10, Wherein the physical 
address is recorded on a track in a form of a Wobble. 

13. The optical disc of claim 6, Wherein the physical 
address is recorded in a form of pits at a front portion of each 
smallest recording unit. 

14. The optical disc of claim 6, Wherein the physical 
address is recorded on a track in a form of a Wobble. 

15. An optical disc comprising: 

?rst and second recording layers on Which data are 
recordable and/or reproducible, the ?rst and second 
recording layers having opposite track spiral directions, 
Wherein a physical address of smallest recording units 
increases or decreases together With an address of the 
smallest recording units recorded during recording on 
the disc. 
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16. The optical disc of claim 15, wherein the physical 
address increases or decreases together With the recorded 
address on the second recording layer. 

17. The optical disc of claim 15, Wherein the recorded 
address decreases as the physical address increases and 
increases as the physical address decreases on the second 
recording layer. 

18. The optical disc of claim 15, Wherein: 

on the ?rst recording layer, the physical address and the 
recorded address increase or decrease from an inner 
radius of the ?rst recording layer to an outer radius of 
the ?rst recording layer; and 

on the second recording layer, the physical address and 
the recorded address increase or decrease from an outer 
radius of the second recording layer to an inner radius 
of the second recording layer. 

19. The optical disc of claim 15, Wherein: 

on the ?rst recording layer, the physical address and the 
recorded address increase or decrease from an outer 
radius of the ?rst recording layer to an inner radius of 
the ?rst recording layer; and 

on the second recording layer, the physical address and 
the recorded address increase or decrease from an inner 
radius of the second recording layer to an outer radius 
of the second recording layer. 

20. An optical disc cornprising: 

?rst and second recording layers on Which data are 
recordable and/or reproducible, the ?rst and second 
recording layers having opposite track spiral directions, 
Wherein: 

on the ?rst recording layer, an address of srnallest 
recording units recorded While recording data on the 
disc decreases as a physical address of the smallest 
recording units increases and increases as the physi 
cal address decreases. 

21. The optical disc of claim 20, Wherein: 

on the second recording layer, the physical address 
increases or decreases together With the recorded 
address. 

22. The optical disc of claim 20, Wherein: 

on the second recording layer, the recorded address 
decreases as the physical address increases and 
increases as the physical address decreases. 

23. The optical disc of claim 20, Wherein: 

on the ?rst recording layer, the physical address and the 
recorded address increase or decrease from an inner 
radius of the ?rst recording layer to an outer radius of 
the ?rst recording layer, and 

on the second recording layer, the physical address and 
the recorded address increase or decrease from an outer 
radius of the second recording layer to an inner radius 
of the second recording layer. 

24. The optical disc of claim 20, Wherein: 

on the ?rst recording layer, the physical address and the 
recorded address increase or decrease from an outer 
radius of the ?rst recording layer to an inner radius of 
the ?rst recording layer, and 
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on the second recording layer, the physical address and 
the recorded address increase or decrease from an inner 
radius of the second recording layer to an outer radius 
of the second recording layer. 

25. A method of identifying a recording layer on an 
optical disc cornprising ?rst and second recording layers on 
Which data are recordable and/or reproducible, the ?rst and 
second recording layers having a same track spiral direction, 
the method comprising: 

assigning ?rst srnallest recording units on the ?rst record 
ing layer a physical address Which is different from a 
physical address of second srnallest recording units on 
the second recording layer. 

26. The method of claim 25, Wherein the physical address 
is recorded in a form of pits at a front portion of each 
srnallest recording unit. 

27. The method of claim 25, Wherein the physical address 
is recorded on a track in a form of a Wobble. 

28. An optical disc comprising two or more recording 
layers on Which data are recordable and/or reproducible, 
Wherein a physical address of srnallest recording units and 
an address of the smallest recording units recorded during 
recording data on the disc increase or decrease on the tWo or 
more recording layers. 

29. The optical disc of claim 28, Wherein the physical 
address and the recorded address increase or decrease in 
different Ways for each of the tWo or more recording layers. 

30. The optical disc of claim 28, Wherein the tWo or more 
recording layers have the same track spiral direction. 

31. The optical disc of claim 28, wherein the tWo or more 
recording layers alternately have opposite track spiral direc 
tions. 

32. A method of recording data on an optical disc having 
?rst and second recording layers on Which data are record 
able and/or reproducible, the method comprising: 

recording addresses in respective front portions of small 
est recording units of the ?rst and second recording 
layers Wherein: 

the recorded addresses and corresponding physical 
addresses of the ?rst recording layer vary together 
according to a direction of travel on the disc; and 

the recorded addresses and corresponding physical 
addresses of the second recording layer vary together 
according to the direction of travel. 

33. The method of claim 32, Wherein: 

the recorded and physical addresses of the ?rst recording 
layer and the recorded and physical addresses of the 
second recording layer all increase or all decrease 
together. 

34. The method of claim 32, Wherein: 

the recorded and physical addresses of the ?rst recording 
layer increase together; and 

the recorded and physical addresses of the second record 
ing layer decrease together. 

35. The method of claim 32, Wherein: 

the recorded and physical addresses of the ?rst recording 
layer decrease together; and 

the recorded and physical addresses of the second record 
ing layer increase together. 
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36. A method of recording data on an optical disc having 
?rst and second recording layers on Which data are record 
able and/or reproducible by a recording head, the method 
comprising: 

recording addresses in respective front portions of small 
est recording units of the ?rst and second recording 
layers Wherein: 

the recorded addresses and the physical addresses of 
one of the ?rst and second recording layers vary 
according to a direction of travel along the disc, and 

the recorded addresses and the physical addresses of 
the other of the ?rst and second recording layers vary 
oppositely according to the direction of travel. 

37. The method of claim 36, Wherein: 

the recorded and physical addresses of the ?rst recording 
layer vary together, and 

the recorded and physical addresses of the second record 
ing layer vary oppositely. 

38. The method of claim 36, Wherein: 

the recorded and physical addresses of the second record 
ing layer vary together, and 

the recorded and physical addresses of the ?rst recording 
layer vary oppositely. 

39. A method of recording data on an optical disc having 
?rst and second recording layers on Which data are record 
able and/or reproducible, the method comprising: 
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recording addresses in respective front portions of small 
est recording units of the ?rst and second recording 
layers Wherein: 

the recorded addresses and the physical addresses of 
one of the ?rst and second recording layers vary 
oppositely according to a direction of travel along 
the disc, and 

the recorded addresses and the physical addresses of 
the other of the ?rst and second recording layers vary 
oppositely according to the direction of travel along 
the disc. 

40. The method of claim 32, Wherein the ?rst and second 
recording layers have a same track spiral direction. 

41. The method of claim 36, Wherein the ?rst and second 
recording layers have a same track spiral direction. 

42. The method of claim 39, Wherein the ?rst and second 
recording layers have a same track spiral direction. 

43. The method of claim 32, Wherein the ?rst and second 
recording layers have an opposite track spiral direction. 

44. The method of claim 36, Wherein the ?rst and second 
recording layers have an opposite track spiral direction. 

45. The method of claim 39, Wherein the ?rst and second 
recording layers have an opposite track spiral direction. 


