
20 November 2006  OPTICAL DISC AND METHOD FOR RECORDING DATA ON
AND/OR REPRODUCING DATA FROM THE SAME  BACKGROUND OF THE INVENTION 5
This application claims the priority of Korean Patent Application No.
2002-27949 filed on 20 May 2002 in the Korean Intellectual Property
Office, the  disclosure of which is incorporated herein in its
entirety by reference. 10 1. Field of the Invention The present
invention relates to a high density optical disc and a method for
recording data on and/or reproducing data from the high density
optical disc, and  more particularly, to a high density optical disc
in which, when data is continuously  recorded in an area including a
defective area, information indicating an end of 15 recording is
recorded in an area that precedes the defective area and linking is
performed in an area subsequent to the defective area, and a method
for recording  data on and/or reproducing data from the high density
optical disc. 2. Description of the Related Art In general, optical
discs are widely used as information recording media for an  20
optical pickup apparatus for recording and/or reproducing information
in a  non-contact manner and are classified as compact discs (CDs),
digital versatile discs  (DVDs), etc., according to information
recording capacity. There are 650 MB  CD-Rs, CD-RWs, 4.7 GB DVD+RWs,
etc. as optical discs capable of being recorded  on, erased, and
reproduced from. Furthermore, an HD-DVD having a 23 GB 25 recording
capacity has been developed. Here, in the case of a CD-RW capable of
repetitive recording, a basic  recording unit in which a
predetermined amount of data can be recorded is referred  to as a
packet and the structure of the packet is shown in FIG. 1. A
plurality of  run-in blocks 103 and run-out blocks 105 are arranged
before and after a user data 30 block 105 where user data is
recorded. Also, a link block 100 is provided at the  leading portion
of the basic recording unit to enable continuous recording. However,
when the user data block 105 includes a defective area where
recording is not  possible, since data cannot be recorded in the
defective area, recording must be  



terminated before the defective area. However, when the defective
area is found, 1 20 November 2006  there is no definition made with
respect to a recording and/or reproduction method or the structure of
an optical disc. Thus, it is likely that the defective area is
processed  differently according to the manufacturer of the disc or
the recording and/or  reproduction apparatus. Accordingly, a problem
with the compatibility of a disc 5 drive may occur. Korean Patent
Publication No. 2000-75374 filed by the present applicant  discloses
a defective area processing method and a recording medium in which a
linking scheme of a predetermined rule is applied just behind a
defective area with  respect to a DVD-RW. 10 However, in the case of
a high density optical disc having a capacity of 20 GB  or more, to
be introduced in the near future, when a defective area is found,
there is  no definition of a method and the structure of a disc to
process the defective area at  all. Thus, the above-described problem
of the compatibility of a disc drive arises  and, accordingly,
recording and/or reproduction becomes unstable with respect to 15 the
disc. Therefore, for the case in which a defective area is found in
the high  density optical disc, a definition of a recording and/or
reproduction method and the  structure of a disc corresponding
thereto is needed. SUMMARY OF THE INVENTION 20 To solve the above
and/or other problems, the present invention provides an  optical
disc in which, when a defective area is found during verification of
the disc or  recording and/or reproduction of data, recording end
data indicating that recording is  terminated is recorded just ahead
of the defective area, and a method for recording  data on and/or
reproducing data from the optical disc. Thus, since the compatibility
25 of a disc drive is ensured, recording and/or reproduction
performance of a high  density optical disc is improved. Also, the
present invention provides an optical disc and a method for
recording data on and/or reproducing data from the optical disc in
which recording  and/or reproduction are performed smoothly and
continuously by performing linking  30 subsequent to the defective
area. 



According to one aspect of the present invention, an optical disc on
which  data is recorded and/or from which data is reproduced
comprising a recording area  where data is recorded in at least one
physical cluster, a defective area where a  defect that prevents
recording and/or reproduction of data is present in the recording 2
20 November 2006  area, and a recording end area where information
indicating an end of recording is recorded before the defective area.
The defective area is found during verification of the disc before
data is  recorded or during recording and/or reproduction of data. 5
A run-in and a run-out are provided before and after a physical
cluster,  respectively, so that data can be accurately recorded in
the physical cluster. - A guard 3 where data indicating an end of
recording is recorded is provided at  an end portion of a basic
recording unit where a predetermined amount of data is  recorded. 10
The guard 3 has a length of at least 300 channel bits and is formed
of a  continuous pattern including at least 3T and 5T. Recording is
performed with respect to the defective area by lowering  recording
power of a light source to a power that does not incur recording. The
recoding power of the light source is maintained as a reproduction
power  15 with respect to the defective area. The recording area
comprises a recorded area in which data is already  recorded and a
blank area in which data is not recorded. According to another aspect
of the present invention, an optical disc on which  data is recorded
and/or from which data is reproduced comprising a recording area  20
where data is recorded in at least one physical cluster, a defective
area where a defect that prevents recording and/or reproduction of
data is present in the recording  area, and a recording end area
where information indicating an end of recording is  recorded before
the defective area, wherein a linkage is set to occur subsequent to
the defective area. 25 An additional guard 1 and guard 2 to protect
user data are provided in the  run-in and run-out, respectively. The
guard 2 has the same length and pattern as a  



guard 3 indicating that recording ends. According to yet another
aspect of the present invention, a method for  recording data on
and/or reproducing data from a high density optical disc having a  30
defective area, the method comprising recording data in a
predetermined recording  - area including the defective area, and
recording data indicating an end of recording  before the defective
area. The method further comprises processing a linkage to occur
subsequent to  the defective area. 3 20 November 2006  The data is
recorded in units of physical clusters. According to still yet
another aspect of the present invention, a method for  recording data
on and/reproducing data from a high density optical disc having a
defective area, the method comprising recording data in a
predetermined recording 5 area including the defective area, and
processing a linkage to occur subsequent to  the defective area.
BRIEF DESCRIPTION OF THE DRAWINGS The above features of the present
invention will become more apparent by  10 describing in detail
preferred embodiments thereof with reference to the attached
drawings in which: FIG. 1 is a view showing the structure of a basic
recording unit applied to a  conventional CD-RW; FIG. 2A is a view
showing a structure where data is recorded in a single  15 physical
cluster; FIG. 2B is a view showing a recording structure where data
is continuously  recorded in a plurality of physical clusters; FIG.
3A is a view showing a case in which a defective area is detected
when  data is continuously recorded in a plurality of physical
clusters in an optical disc 20 according to a preferred embodiment of
the present invention; FIG. 3B is a view showing an optical disc
having a defective area, for  explaining a method for recording
and/or reproducing data by processing the  defective area of the
optical disc according to a preferred embodiment of the present  



invention; 25 FIG. 3C is a view showing the power of a light source
when recording and/or  reproduction are performed with respect to the
optical disc according to the present  invention; FIGS. 4A and 4B are
views showing the structure of run-in and run-out of the  optical
disc according to the present invention; 30 FIG. 5 is a view for
explaining that a linkage is generated subsequent to a  defective
area according to the method for recording data on and/or reproducing
data from an optical disc according to the present invention; and
FIGS. 6A and 6B are views for explaining an optical disc having a
defective  area according to another preferred embodiment of the
present invention and a 4 20 November 2006  method for recording
and/or reproduction by processing the defective area of the optical
disc. DETAILED DESCRIPTION OF THE INVENTION 5 FIG. 2A shows a case in
which data is recorded in a single physical cluster 5  in a high
density optical disc capable of recording and/or reproducing data.
FIG. 2B  shows a case in which data is continuously recorded in a
plurality of physical clusters  15. Run-ins 3 and 13 and run-outs 8
and 18 are disposed before and after the  physical clusters 5 and 15,
respectively. The run-ins 3 and 13 and the run-outs 8 10 and 18 are
for accurately recording data in the physical clusters 5 and 15
during  recording and/or reproducing data. That is, when data is
recorded in the run-ins 3  and 13 or the run-outs 8 and 18, which is
not the correct position for the data to be  recorded, error
correction is processed so that data can be smoothly recorded and/or
reproduced. 15 Also, guard 3, 10, and 20 where information indicating
an end of recording is  stored are provided at in a portion where
recording ends. The data recording  and/or reproduction of a basic
recording unit where a predetermined amount of data  is recorded is
completed by the guard 3. Here, although a physical cluster is
explained as a minimum recording unit where user data is recorded, a
sector, an 20 ECC block, or a frame may be a minimum recording unit. 



Referring to FIG. 3A, in an optical disc according to a preferred
embodiment  of the present invention, when recording and/or
reproduction is continuously  performed with respect to a basic
recording unit having a predetermined capacity  where user data is
recorded, if a defective area 16 where data cannot be recorded 25
and/or reproduced is found, an address corresponding to the defective
area 16 is  stored in a defect list area. The defective area 16 can
also be found during  verification of a disc before data is recorded,
in addition to during the recording  and/or reproduction of data.
When the defective area 16 is found during the  verification of a
disc, meaningless data that cannot be reproduced is recorded and 30
the defective area is detected by this recording. Next, as shown in
FIG. 3B, when recording is performed with respect to a  predetermined
recording area including the defective area 16, since recording
cannot be performed in the defective area 16, a recording end area 14
where data  indicating that recording is terminated is provided just
before the defective area 16. 5 20 November 2006  The recording end
area 14 can be configured identically to the guard 3 (20). That is,
the recording end area 14 can be configured to have the same length
and pattern as  the guard 3 (20). For example, when the guard 3 (20)
has a length of at least 300  channel bits and a continuous pattern
including at least 3T and 5T, the recording end 5 area 14 is
preferably configured to have the same length and pattern as the
guard 3  (20). Here, 3T and 5T are units of a length of a mark
recorded on a disc. When data is recorded on an optical disc having
the above structure, as  shown in FIG. 3C, recording is performed by
maintaining the power of a light source  (not shown) as a recording
power Pw. Starting from the rear portion of the 10 recording end area
14, before the defective area 16 begins, the power of the light
source is controlled to be lower than the recording power Pw so that
recording  cannot be performed. Preferably, the power of the light
source can be reduced to a  reproduction power Pr. Here, the power of
the light source is preferably lowered  before the recording end area
14 ends. As shown in FIG. 3B, the power is 15 controlled to be the
reproduction power Pr from a position indicated by a dotted line  in
the recording end area 14. 



In the meantime, as shown in FIG. 4A, the run-in 13 may include a
guard 1  (13a) having a predetermined pattern to overcome overwriting
due to mismatch or  change of a data recording start point, and a
preamble 13b to perform signal 20 processing such as locking or
synchronizing. Also, as shown in FIG. 413, the  run-out 18 may
include a post-amble 18a to perform signal processing and a guard 2
(18b) having a predetermined pattern to remove overwriting due to a
change of the  data recording start point. As a result, the guard 1
(13a) and guard 2 (18b) serve as  a buffer to protect user data.
Here, the guard 2 (18b) and guard 3 (20) can be 25 configured to have
the same lengths and patterns. For example, the guard 2 (18b)  and
guard 3 (20) may have lengths of at least 300 channel bits and may be
formed  by continuous patterns including at least 3T and 5T. Next, a
linkage is generated subsequent to the defective area 16 so that
recording may resume from a physical cluster subsequent to the
defective area 16.  30 Thus, the power of the light source is raised
back to the recording power Pw from the  - rear portion of a run-out
18' subsequent to the defective area 16 and data recording begins
again. Referring back to FIG. 3B, an arrow between the run-out 18'
and the  run-in 13" after the defective area 16 indicates that a
linkage is generated. 6 20 November 2006  A method for recording data
on and/or reproducing data from an optical disc according to a
preferred embodiment of the present invention will now be described
below. Referring to FIGS. 3A through 3C, when the defective area 16
where no data  5 can be recorded is found during verification of a
disc or during recording of data on  or reproduction of data from the
disc, data indicating that recording ends is recorded  in an run-in
area 13' disposed before the defective area 16. Thus, recording is
not  performed in the defective area 16 due to the recording end
data. Here, the power  of the light source in the defective area 16
is controlled to be lower than the 10 recording power Pw, preferably,
the reproduction power Pr, so as not to record data.  Next, a linkage
is generated so that data can be recorded in the area  subsequent to
the defective area 16. That is, the run-out 18' and the run-in-13"
subsequent to the defective area 16 are linked. 



FIG. 5 shows that the run-out 18' and the run-in-13" subsequent to
the 15 defective area 16 are linked. When recording resumes after the
defective area 16,  data can be recorded overlapping a part of the
run-out 18' and a part of the run-in  13" subsequent thereto, not in
a desired position for recording. In this case, the  linking is
performed by correcting an error corresponding to a portion where
recording overlaps. Here, the error correction is made in preparation
for a case in 20 which recording does not resume at an accurate
recording start point when recording  ends before the defective area
16 and resumes after the defective area 16. In the meantime, when the
guard 2 (18b') and the guard 3 (20) present in the  run-out 18' have
the same configuration, that is, the same length and pattern, it is
advantageous to use the same linking scheme suggested for the guard 3
(20) as it is. 25 As a result, recording and/or reproduction are
smoothly performed after the defective  area 16. Recording and/or
reproduction are continuously performed up to a  physical cluster 15"
subsequent to the run-in 13". When another defective area is  found
during recording and/or reproduction, a recording end area is defined
just  before the defective area in the same manner as described above
and a linkage is 30 generated so that recording can resume in the
area subsequent to the defective area.  The physical cluster 15" is
formed of, for example, 496 recording frames  (Rec.Frame) (15"-1,
15"-2, ...). In FIG. 5, these recording frames are illustrated  after
the run-in 13". Here, cluster k denotes the kth physical cluster. 7
20 November 2006  Next, recording is performed as the power of the
light source is maintained at the recording power Pw in the run-in
13" subsequent to the defective area 16. The  guard 3 (20) indicating
the end of recording is recorded at the end of a basic  recording
unit where a predetermined amount of data can be recorded. Here, the
5 recording end data, that is, the guard 2, recorded before the
defective area 16, is  configured to be the same as the guard 3 (20).
For example, the guard 3 (14 and  20) preferably have a length of at
least 300 channel bits and are configured as a  continuous pattern
including at least 3T and 5T. An optical disc and a method for
recording data on and/or reproducing data  10 from the optical disc
according to another preferred embodiment of the present  



invention will now be described below. FIG. 6A shows a state prior to
recording is performed according to a method  for recording data on
and/or reproducing data from an optical disc according to  another
preferred embodiment of the present invention. Here, recording has
been 15 performed from an (n-2)th physical cluster 22 to an nth block
28 and a blank area in  which no data is recorded is present starting
from an (n+1)th block 31. The (n-2)th  through (n+1)th blocks 22, 25,
28, and 31 have run-ins 21, 24, and 27 and run-outs  23, 26, 29, and
32, respectively, and a defective area is found in the nth block 28.
Since recording is terminated in the nth block 28, a guard 3 (30)
indicating the end of 20 recording is recorded in a run-in area
disposed after the nth block 28. Here,  recording is performed from
the (n-2)th block 22 to the (n+1)th block 31, part of a  recording
area is already recorded on and the remaining part is not recorded
on. In  this case, the method for recording and/or reproducing data
with respect to an optical  disc according to the present invention
can be applied. 25 FIG. 6B shows a state in which recording has been
performed according to a  method for recording data on and/or
reproducing. data from an optical disc according  to another
preferred embodiment of the present invention. Recording begins from
the (n-2)th block 22 and ends before the nth block 28,  which is a
defective area. Thus, a guard 3 (37') indicating the end of recording
is  30 recorded before the defective area 28. The run-out 29 and the
run-in 30' subsequent to the defective area 28 are linked. A guard 3
(33') indicating the end  of recording is recorded in the run-in
subsequent to the (n+1)th block 31 where the  recording ends. 8 20
November 2006  When recording is performed in an area including a
defective area found during continuous data recording and/or
reproduction with respect to a high density  optical disc or during
verification of a blank disc, data indicating the end of recording
is recorded just before the defective area and a linkage is defined
to occur 5 subsequent to the defective area. Thus, more stable and
reliable data recording  and/or reproduction is possible. In the
optical disc and the method for recording data on and/or reproducing



data from the optical disc according to the present invention, when a
defective area  is present, since data indicating the end of
recording is recorded such that recording 10 ends before the
defective area, recording is not performed in the defective area.
Furthermore, since a linkage is processed to occur in an area
subsequent to the  defective area, data is stably recorded and/or
reproduced. In the high density  optical disc where data is
continuously recorded and/or reproduced, by proposing a  standard to
process the defective area, the compatibility of a disc drive is
ensured 15 and, accordingly, reliability in recording and/or
reproduction. with respect to the high  density optical disc is
improved, 9 20 November 2006  What is claimed is: 1. An optical disc
on which data is recorded and/or from which data is  reproduced,
comprising: a recording area where data is recorded in at least one
physical cluster; 5 a defective area where a defect that prevents
recording and/or reproduction of  data is present in the recording
area; and a recording end area where information indicating an end of
recording is  recorded before the defective area. 10 2. The optical
disc as claimed in claim 1, wherein the defective area is  found
during verification of the disc before data is recorded or during
recording  and/or reproduction of data. 3: The optical disc as
claimed in either claim 1 or claim 2, wherein a 15 run-in and a
run-out are provided before and after a physical cluster,
respectively, so  that data can be accurately recorded in the
physical cluster. 4. The optical disc as claimed in either claim I or
claim 2, wherein a  guard 3 where data indicating an end of recording
is recorded is provided at an end  20 portion of a basic recording
unit where a predetermined amount of data is recorded. 5. The optical
disc as claimed in claim 4, wherein the recording end area  is
configured to be the same as the guard 3. 25 .6. The optical disc as
claimed in claim 5, wherein the guard 3 has a  length of at least 300
channel bits and is formed of a continuous pattern including at  



least 3T and 5T. 7. The optical disc as claimed in either claim 1,
claim 2, claim 5, or claim  30 6, wherein recording is performed with
respect to the defective area by lowering  recording power of a light
source to a power that does not incur recording. 10 20 November 2006
8. The optical disc as claimed in claim 7, wherein the recoding power
of the light source is maintained as a reproduction power with
respect to the defective  area. 5 9. The optical disc as claimed in
either claim 1 or claim 2, wherein the  recording area comprises a
recorded area in which data is already recorded and a  blank area in
which data is not recorded. 10. An optical disc on which data is
recorded and/or from which data is  10 reproduced, comprising: a
recording area where data is recorded in at least one physical
cluster; a defective area where a defect that, prevents recording
and/or reproduction of  data is present in the recording area; and a
recording end area where information indicating an end of recording
is  15 recorded before the defective area, wherein a linkage is set
to occur subsequent to the defective area. 11. The optical disc as
claimed in claim 10, wherein the defective area is  found during
verification of the disc before data is recorded or during recording
20 and/or reproduction of data. 12. The optical disc as claimed in
either claim 10 or claim 11, wherein a  run-in and a run-out are
provided before and after a physical cluster, respectively, so  that
data can be accurately recorded in the physical cluster. 25 13. The
optical disc as claimed in either claim 10 or claim 11, wherein a
guard 3 where data indicating an end of recording is recorded is
provided at an end  portion of a basic recording unit where a
predetermined amount of data is recorded. 30 14. The optical disc as
claimed in claim 13, wherein the recording end area  is configured to
be the same as the guard. 



11 20 November 2006  15. The optical disc as claimed in claim 14,
wherein the guard 3 has a length of at least 300 channel bits and is
formed of a continuous pattern including at  least 3T and 5T. 5 16.
The optical disc as claimed in either claim 10, claim 11, claim 14,
or  claim 15, wherein recording is performed with respect to the
defective area by  lowering recording power of a light source to a
power that does not incur recording. 17. The optical disc as claimed
in claim 16, wherein the recording power of  10 the light source is
maintained as a reproduction power with respect to the defective
area. 18. The optical disc as claimed in claim 12, wherein an
additional guard 1  and guard 2 to protect user data are provided in
the run-in and run-out, respectively.  15 19. The optical discus
claimed in claim 18, wherein the guard 2 has the  same length and
pattern as a guard 3 indicating that recording ends. 20. The optical
disc as claimed in claim 19, wherein the guard 2 has a 20 length of
at least 300 channel bits and is formed of a continuous pattern
including at  least 3T and 5T. 21. The optical disc as claimed in
either claim 10, claim 11, claim 14, or  claim 15, wherein the
recording area comprises a recorded area in which data is  25 already
recorded and a blank area in which data is not recorded. 12 


