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AND APPARATUS FOR RECORDING AND RE- PRODUCING DATA
ON/FROM WRITE-ONCE DISC, AND  WRITE-ONCE DISC THEREFOR
Technical Field [1] The present invention relates to a
write-once disc, and more particularly, to a  method
of and apparatus for recording data on a write-once
disc to access information  required to use the
write-once disc more quickly, a method of and
apparatus for re- producing a write-once disc, and a
write-once disc used with the above methods and
apparatuses. Background Art [2] New information can be
recorded repeatedly on a rewritable disc on which in-
formation has already been recorded. However, when new
information is recorded on a  write-once disc, since
information that has already been recorded may not be
erased or  recorded over, a new location must be
allocated in order to update the information  already
recorded. [3] Generally, only information which has
been finally updated is meaningful.  Therefore, to
read the information which has been finally updated,
an update area is  allocated to a data area of the
disc, and a data recording and/or reproducing
apparatus  detects the information which has been
finally updated by searching for the update area  in
which updated information is recorded. When large
amounts of information are  recorded in the update
area, it takes a lot of time to detect desired
information. [4] On a write-once disc for which defect
management by a data recording and/or re- producing
apparatus is performed, there are areas to record
information for managing  defects generated while the
write-once disc is being used and information
indicating a  recording status of the write-once disc.
According to a characteristic of the write-once  disc
and, unlike a rewritable disc, since updated
information cannot be repeatedly  recorded at a
location where existing information has been recorded
when an update of  the defect management information
is required, the updated information must be  recorded
at an empty location. Accordingly, a relatively wide
update area is necessary. [5] In general, the update
area is allocated to a lead-in area or a lead-out area
on the  disc. However, sometimes, the update area may
be allocated to a data area in order to  increase the
space available for an update count according to a
user's designation.  When finally updated information
required to use the write-once disc is recorded in the
update area allocated to the data area, and when
information indicating that the update  area is
allocated to the data area and information indicating
a location of the update 1 



WO 2005/076277 PCT/KR2005/000260  area are included in
the finally updated information, the finally updated
information or  a location in which the finally
updated information is recorded cannot be detected,
even if the entire update area allocated to the
lead-in area or the lead-out area is sought. [6]
Further, even if a data recording and/or reproducing
apparatus detects that the  finally updated
information is recorded in the update area allocated
to the data area, if  the size of the update area is
large, it may take a considerable amount of time to
search  the finally updated information recorded in
the update area. Disclosure of Invention Technical
Solution [7] Aspects of the present invention provide
a write-once disc having recorded thereon  information
having a data structure by which an access time for
reading updated in- formation required to use the
write-once disc can be reduced. [8] Aspects of the
present invention also provide a data recording
apparatus and  method by which an access time for
reading updated information required to use a
write-once disc can be reduced. [9] Aspects of the
present invention also provide a data reproducing
apparatus and  method by which an access time for
reading updated information required to use a
write-once disc can be reduced. [10] Additional
aspects and/or advantages of the invention will be set
forth in part in the  description which follows and,
in part, will be obvious from the description, or may
be  learned by practice of the invention. Advantageous
Effects [11] According to embodiments of the present
invention, an access time for reading a  predetermined
kind of information required to use a write-once disc
can be reduced. In  particular, when a plurality of
update areas for writing updated information required
to  use the write-once disc exist, a recording
apparatus or a reproducing apparatus can  quickly and
easily determine an update area in which finally
updated information is  recorded among the plurality
of update areas. Description of Drawings [12] These
and/or other aspects and advantages of the invention
will become apparent  and more readily appreciated
from the following description of the embodiments,
taken  in conjunction with the accompanying drawings
of which: [13] FIGs. 1A and lB are structures of a
write-once disc according to an embodiment of  the
present invention; [14] FIG. 2 is a detailed structure
of a write-once disc having a single recording layer
according to an embodiment of the present invention;
[15] FIGs. 3A and 3B are detailed structures of a
write-once disc having a double  



2 WO 2005/076277 PCT/KR2005/000260  recording layer
according to an embodiment of the present invention;
[16] FIGs. 4A and 4B are detailed structures of a
write-once disc having a double  recording layer
according to another embodiment of the present
invention; [17] FIGs. 5A and 5B illustrate a process
of recording data in a user data area and a  spare
area, respectively, according to an embodiment of the
present invention; [18] FIG. 6 is a data structure of
temporary disc management information according to  an
embodiment of the present invention; [19] FIG. 7 is a
data structure of a TDMA divided into a sub AIA and a
plurality of sub  areas; [20] FIG. 8 illustrates a
main AIA and a sub AIA according to an embodiment of
the  present invention; [21] FIGs. 9A and 9B
illustrate sub AlAs according to another embodiment of
the  present invention; [22] FIG. 10 is a data
structure of access information according to an
embodiment of the  present invention; and [23] FIG. 11
is a block diagram of a data recording and/or
reproducing apparatus  according to an embodiment of
the present invention. Best Mode [24] According to an
aspect of the present invention, there is provided a
write-once disc  including: a plurality of update
areas in which a predetermined kind of updated in-
formation is recorded; at least one main access
information area in which main access  information is
recorded, the main access information indicating a
final update area in  which finally updated
information is recorded among the plurality of update
areas; and  at least one sub access information area
in which sub access information is recorded,  the sub
access information indicating a location of the
finally updated information  recorded in the final
update area. [25] According to another aspect of the
present invention, there is provided a write-once
disc including: a plurality of update areas in which a
predetermined kind of updated in- formation is
recorded; and at least one access information area in
which access in- formation is recorded, the access
information indicating a final update area in which
finally updated information is recorded among the
plurality of update areas, wherein  the access
information includes location information of the
plurality of update areas,  first flag information
indicating the final update area in which finally
updated in- formation is recorded among the plurality
of update areas, and second flag information
indicating a location of the finally updated
information recorded in the final update  area. 



[26] According to another aspect of the present
invention, there is provided a write-once  disc
including: a plurality of update areas, which are used
in a predetermined order, 3 WO 2005/076277
PCT/KR2005/000260  and in which a predetermined kind
of updated information is recorded; and at least one
access information area in which access information
including location information of  the plurality of
update areas is recorded in recording block units,
wherein a final  update area in which the
predetermined kind of finally updated information is
recorded  among the plurality of update areas is
indicated using the number of recording blocks  in
which the access information is recorded. [27]
According to another aspect of the present invention,
there is provided a data  recording apparatus
including: a write/read unit writing or reading
information on or  from a write-once disc; and a
controller controlling the write/read unit to record a
pre- determined kind of finally updated information in
one of a plurality of update areas  allocated to the
write-once disc, record main access information in at
least one main  access information area allocated to
the write-once disc in order to indicate a final
update area in which the finally updated information
is recorded, and record sub access  information in at
least one sub access information area allocated to the
write-once disc  in order to indicate a location of
the finally updated information recorded in the final
update area. [28] According to another aspect of the
present invention, there is provided a data  recording
apparatus including: a write/read unit writing or
reading information on or  from a write-once disc; and
a controller controlling the write/read unit to record
a pre- determined kind of finally updated information
in one of a plurality of update areas  allocated to
the write-once disc and record access information
indicating a final update  area in which the finally
updated information is recorded in at least one access
in- formation area allocated to the write-once disc,
wherein the access information  includes location
information of the plurality of update areas, first
flag information  indicating the final update area,
and second flag information indicating a location of
the finally updated information recorded in the final
update area. [29] According to another aspect of the
present invention, there is provided an apparatus  for
recording data on a write-once disc having a plurality
of update areas used in a pre- determined order and at
least one access information area, the apparatus
including: a  write/read unit writing or reading
information on or from the write-once disc; and a
controller controlling the write/read unit to record a
predetermined kind of updated in- formation in one of
the plurality of update areas and record access
information  including location information of the
plurality of update areas in the access information
area in recording block units and indicating a final
update area in which the pre- 



determined kind of finally updated information is
recorded among the plurality of  update areas using
the number of recording blocks in which the access
information is  recorded. [30] According to another
aspect of the present invention, there is provided a
method of  4 WO 2005/076277 PCT/KR2005/000260
recording data on a write-once disc having a plurality
of update areas used in a pre- determined order and at
least one access information area, the method
including:  recording a predetermined kind of updated
information in one of the plurality of update  areas;
and indicating a final update area in which the
predetermined kind of finally  updated information is
recorded among the plurality of update areas using the
number  of recording blocks in which access
information is recorded by recording the access in-
formation including location information of the
plurality of update areas in the access  information
area in recording block units. [31] According to
another aspect of the present invention, there is
provided a data re- producing apparatus including: a
reader reading data recorded on a write-once disc;
and a controller controlling the reader to obtain
information of a final update area in  which a
predetermined kind of finally updated information is
recorded among a  plurality of update areas included
in the write-once disc from at least one main access
information area allocated to the write-once disc and
obtain location information of the  final update area
in which the predetermined kind of finally updated
information is  recorded from a sub access information
area included in the final update area and  obtaining
the predetermined kind of finally updated information.
[32] According to another aspect of the present
invention, there is provided a data re- producing
apparatus including: a reader reading data recorded on
a write-once disc;  and a controller controlling the
reader to obtain finally updated access information
from at least one access information area allocated to
the write-once disc, obtaining in- formation of a
final update area in which a predetermined kind of
finally updated in- formation is recorded among a
plurality of update areas included in the write-once
disc  from the obtained access information, and
obtaining the predetermined kind of finally  updated
information based on the obtained information of the
final update area,  wherein the access information
includes location information of the plurality of
update  areas, first flag information indicating the
final update area, and second flag in- formation
indicating a location of the finally updated
information recorded in the final  update area. [33]
According to another aspect of the present invention,
there is provided an apparatus  for reproducing a
write-once disc having a plurality of update areas
used in a pre- determined order and at least one
access information area, the apparatus including: a  



reader reading data recorded on the write-once disc;
and a controller controlling the  reader to read data
by accessing the access information area, determining
the number  of recording blocks in which access
information is recorded, determining a final update
area in which a predetermined kind of finally updated
information is recorded among  the plurality of update
areas on the basis of the determined number of
recording  blocks, obtaining finally updated access
information from a recording block in which 5 WO
2005/076277 PCT/KR2005/000260  the access information
is finally recorded in the access information area,
obtaining  location information of the final update
area from the finally updated access in- formation,
and controlling the reader to read the predetermined
kind of finally updated  information recorded in the
final update area. [34] According to another aspect of
the present invention, there is provided a method of
reproducing a write-once disc having a plurality of
update areas used in a pre- determined order and at
least one access information area, the method
including:  accessing the access information area and
determining a final update area in which a
predetermined kind of finally updated information is
recorded among the plurality of  update areas on the
basis of the number of recording blocks in which
access in- formation is recorded; obtaining finally
updated access information from a recording  block in
which the access information is finally recorded in
the access information  area; obtaining location
information of the final update area from the finally
updated  access information; and obtaining the
predetermined kind of finally updated in- formation
recorded in the final update area. Mode for Invention
[35] Reference will now be made in detail to the
present embodiments of the present  invention,
examples of which are illustrated in the accompanying
drawings, wherein  like reference numerals refer to
the like elements throughout. The embodiments are
described below in order to explain the present
invention by referring to the figures. [36] FIGs. 1A
and lB are structures of a write-once disc according
to an embodiment of  the present invention. FIG. 1A is
a structure of a write-once disc having a single
recording layer LO, and FIG. lB is a structure of a
write-once disc having a double  recording layer
(i.e., recording layers LO and L1). [37] The
write-once disc having a single recording layer LO
shown in FIG. IA includes a  lead-in area, a data
area, and a lead-out area arranged from the inner
circumference to  the outer circumference. By way of
comparison, each of a first recording layer LO and  a
second recording layer L1 of the write-once disc
having a double recording layer as  shown in FIG. 1B
includes a lead-in area in inner area 1 and inner area
2, a data area 1  and data area 2, and a lead-out area
in an outer area 1 and outer area 2 arranged from  



the inner circumference to the outer circumference,
respectively. However, it is understood that
additional recording layers may be used, and the any
such recording  layers may be write-once, read only or
rewritable and can have varying recording  densities.
[38] FIG. 2 is a detailed structure of the write-once
disc having a single recording layer  as shown in FIG.
IA according to an embodiment of the present
invention. Referring  to FIG. 2, the lead-in area
includes a first disc management area (DMA I), a
second  disc management area (DMA2), a first temporary
disc management area (TDMA1), an  6 WO 2005/076277
PCT/KR2005/000260  access information area (AIA), and
a recording condition test area. The lead-out area
includes a third disc management area (DMA3) and a
fourth disc management area  (DMA4). Also, the
lead-out area may further include at least one of a
temporary defect  management area, a recording
condition test area, an AIA or combinations thereof.
That is, there may be at least one each of the AIA,
the DMA, the TDMA, and the  recording condition test
area in at least one of the lead-in area and/or the
lead-out area. [39] The AIA is an area to record
access information indicating a location at which
update information such as defect management
information that a recording and/or re- producing
apparatus should obtain to use a write-once disc is
recorded. The access in- formation and the AIA will be
described later. [40] The data area includes a first
spare area (spare area 1), a user data area, a second
temporary disc management area (TDMA2), and a second
spare area (spare area 2).  The TDMA1 included in the
lead-in area is assigned when manufacturing based on
the  specification of the write-once disc according to
the present embodiment. However, the first spare area,
the TDMA2, and the second spare area included in the
data area are  allocated to the data area by a user's
selection in a process of initializing the write-once
disc. [41] FIGs. 3A and 3B are detailed structures of
a write-once disc having a double  recording layer
according to an embodiment of the present invention as
shown in FIG.  113. FIG. 3A is a structure of a first
recording layer LO, and FIG. 3B is a structure of a
second recording layer L1. The structure of the first
recording layer LO shown in FIG.  3A is identical to
the structure of the write-once disc having a single
recording layer  shown in FIG. 2. The structure of the
second recording layer L1 shown in FIG. 3B is  similar
to the structure of the first recording layer LO.
However, in the structure of the  second recording
layer L1, the AIA is not allocated to a second inner
area (inner area  2), and two TDMAs (TDMA 4 and TDMA
5) are allocated to a second data area (data  area 2).
[42] The write-once disc having a double recording
layer includes five TDMAs;  



TDMA1 through TDMA5. Locations and sizes of the TDMA1
and TDMA2 are well  known to conventional recording
apparatuses and/or reproducing apparatuses.  However,
TDMA3, TDMA4, and the TDMA5 need to be allocated to
data areas by a  user or a recording and/or
reproducing apparatus when a disc initialization is
performed to use the write-once disc having a double
recording layer. When a  temporary disc management
structure (TDMS) is recorded in the TDMA1, a temporary
disc definition structure (TDDS) including sizes and
locations of TDMAs allocated to  the data areas is
recorded in the TDMA I. [43] FIGs. 4A and 4B are
detailed structures of a write-once disc having a
double  recording layer as shown in FIG. 1B according
to another embodiment of the present  7 WO 2005/076277
PCT/KR2005/000260  invention. FIG. 4A is a structure
of a first recording layer LO, and FIG. 4B is a
structure of a second recording layer L1. A TDMA1, a
TDMA2, and a TDMA5 are  allocated to the write-once
disc having a double recording layer as shown in FIGS.
4A  and 4B. That is, besides the well known TDMA1 and
TDMA2, only the TDMA5 is  allocated to a second data
area (data area 2) by a user or a recording and/or re-
producing apparatus when a disc initialization is
performed to use the write-once disc  having a double
recording layer. [44] Areas, such as TDMAs allocated
to a write-once disc, and a process of recording  data
in the areas will now be described. A TDMA is an area
to record a TDMS for  management of the write-once
disc before finalization of the write-once disc. The
fi- nalization of the write-once disc is an operation
preventing the write-once disc from  being recorded
again. When data cannot be recorded on the write-once
disc any more  by a selection of a user, or when data
cannot additionally be recorded on the write-once
disc, the write-once disc is finalized. [45] The TDMS
includes a temporary disc defect list (TDFL), a TDDS,
and a space bit  map (SBM). The TDFL includes
information indicating an area in which a defect is
generated and information indicating a corresponding
substitute area in a spare area.  The TDDS to manage
the TDFL includes a location pointer indicating a
location in  which the TDFL is recorded, a location
pointer indicating a location in which the SBM  is
recorded, information indicating locations and sizes
of spare areas allocated to data  areas, and
information indicating locations and sizes of the
TDMAs allocated to the  data areas. The SBM shows a
data recording status of the write-once disc with a
bit  map by allocating different bit values to
clusters in which data is recorded in cluster  units,
which are data recording units, and clusters in which
data is not recorded. [46] When the write-once disc is
loaded into the recording and/or reproducing apparatus
such as that shown in FIG. 11, it is required that the
TDDS is quickly read and  



reproduced from the finally updated TDMS of the
write-once disc in order to use the  write-once disc
in the apparatus. [47] Commonly, when the write-once
disc is loaded into the recording apparatus and/or
the reproducing apparatus, the recording apparatus
and/or the reproducing apparatus  determines how to
manage the write-once disc and how to record or
reproduce data by  reading information from the
lead-in area and/or the lead-out area. If an amount of
in- formation recorded in the lead-in area and/or the
lead-out area is large, more time is  taken to prepare
to record or reproduce data after the write-once disc
is loaded.  Therefore, a concept of the TDMS is used,
and the TDMS generated while data is  recorded on or
reproduced from the write-once disc is recorded in the
TDMA, which is  separated from a defect management
area, and allocated to the lead-in area and/or the
lead-out area. 8 WO 2005/076277 PCT/KR2005/000260
[48] When the write-once disc is finalized, the TDMS,
i.e., the TDFL and the TDDS, recorded in the TDMA is
finally recorded in a DMA since an information access
to  quickly use the write-once disc is possible by
allowing the recording or reproducing  apparatus to
read only meaningful information from the defect
management area by  storing only finally meaningful
information among TDFLs and TDDSs, which are  updated
and recorded several times, in the DMA. [49] FIGs. 5A
and 5B illustrate a process of recording data in a
user data area and a  spare area according to an
embodiment of the present invention, which is
applicable to  both single layer and double layer
write-once discs. [50] FIG. 5A shows the user data
area, and FIG. 5B shows the spare area. A method of
recording user data in the user data area includes a
continuous recording mode and/or a  random recording
mode. The user data is recorded continuously and
sequentially in the  continuous recording mode and
randomly in the random recording mode. Zones 501
through 507 indicate units in which verification after
recording is performed according  to a
verify-after-write operation. [51] A recording
apparatus writes the user data in the zone 501 and
verifies whether the  user data has been normally
written or a defect has been generated in the zone 501
. If  a portion in which the defect has been generated
is found, the portion is designated as a  defect area
(i.e., defect #1), and the recording apparatus
rewrites the user data, which  has been written in the
defect #1, in the spare area shown in FIG. 5B. A
portion in  which the user data that has been written
in the defect #1 is rewritten is called a  substitute
#1. The recording apparatus writes the user data in
the zone 502 and verifies  whether the user data has
been normally written or a defect has been generated
in the  zone 502 . If a portion in which a defect is
generated is found, the portion is designated  



as a defect area (i.e., defect #2). Likewise, a
substitute #2 corresponding to the defect  #2 is
generated. Also, in the zone 503 , a defect #3 and a
substitute #3 are generated. In  the zone 504, a
defect area does not exist since a portion in which a
defect has been  generated is not found. [52] If an
end of a recording operation #1 is predicted after the
user data is written and  verified, that is, if a user
pushes an eject button or if recording of the user
data  allocated to a recording operation is finished,
the recording apparatus writes in- formation related
to the defect #1, and the defect #2, and the defect
#3, which are  defect areas generated in the zones 501
through 504, in the TDMA as a TDFL #1.  Also, a
management structure to manage the TDFL #1 is written
in the TDMA as a  TDDS #1. [53] The recording
operation is a work unit determined by an intention of
the user or a  desired amount of recording work. In
the present embodiment, the recording operation
indicates a period from when the write-once disc is
loaded and a recording work of 9 WO 2005/076277
PCT/KR2005/000260  predetermined information is
performed to when the write-once disc is unloaded from
the recording apparatus. However, it is understood
that the work unit may be defined in  a different
manner such as by time periods. [54] When the
write-once disc is loaded again, a recording operation
#2 starts, a  recording condition in the recording
condition test area is tested, and the user data is
written on the basis of the test result. That is, in
the recording operation #2, the user  data is written
in zones 505 through 507 in the same manner of the
recording operation  #1, and a defect #4, a defect #5,
a substitute #4, and a substitute #5 are generated.
When the recording operation #2 ends, the recording
apparatus writes information  related to the defect #4
and the defect #5 in the TDMA as a TDFL #2. Also, a
management structure to manage the TDFL #2 is written
in the TDMA as a TDDS #2. [55] As shown in FIGs. 2,
3A, 3B, 4A, and 4B, when a plurality of TDMAs and
spare  areas are allocated to the write-once disc, the
TDMAs and spare areas are used in a  predetermined
order. For example, when a data write path applied to
the write-once  disc having a double recording layer
shown in FIGS. 3A and 3B is an opposite track  path.
In an opposite track path where data is recorded from
a first inner area of the first  recording layer LO to
a first outer area of the first recording layer LO and
a second  inner area of the second recording layer L1
to a second outer area of the second  recording layer
L1. Further, data in the spare areas is recorded
beginning with the first  spare area of the first
recording layer LO. When the first spare area is full,
the second  spare area, the third spare area, and the
fourth spare area are used in this sequential  order. 



[56] Likewise, the TDMS is recorded in the TDMAs
starting from the TDMA1 of the  first recording layer
LO. When the TDMA1 is full, an updated TDMS is
recorded in the  TDMA2 allocated to the second inner
area of the second recording layer L1. When the  TDMA2
is full, a newly updated TDMS is recorded in the TDMA3
allocated to the  first data area of the first
recording layer LO. In the shown embodiment, the TDMA1
and the TDMA2 allocated to the inner areas of the
recording layers are essential to the  write-once
disc. However, the TDMA(s) allocated to the data areas
may or may not be  allocated according to a selection
of the user. Therefore, the TDMS is recorded in the
TDMAs allocated to the inner areas of the recording
layers. When the TDMAs  allocated to the inner areas
of the recording layers are full, the TDMAs allocated
to the  data areas are used. However, it is understood
that in other aspects of the present  invention the
TDMAs allocated to the inner areas may be
non-essential. [57] When a finally updated TDMS is
written in a TDMA allocated to a data area, a
write-once disc is usually unloaded. When the
write-once disc is reloaded into a  recording and/or
reproducing apparatus, the recording and/or
reproducing apparatus  must obtain the finally updated
TDMS in order to use the write-once disc. However, 10
WO 2005/076277 PCT/KR2005/000260  when the TDMS is
recorded in the TDMA allocated to the data area, and
the recording  and/or reproducing apparatus cannot
recognize that the TDMS is recorded in the  TDMA
allocated to the data area until the apparatus
accesses the TDDS included in the  TDMS. Also, even if
the recording and/or reproducing apparatus recognizes
that the  finally updated TDMS is recorded in the TDMA
allocated to the data area, if the size  of the TDMA
is large, it may take a significant amount of time to
search the finally  updated TDMS recorded in the TDMA.
[58] In order to improve the search time, three
exemplary embodiments will be  described in detail
below. In these three embodiments, access information
(AI)  indicates a location where update information
such as the TDMS, and in particular, the TDDS, is
recorded. Also, the update information indicates
information that a recording  and/or reproducing
apparatus should recognize and read to use a
write-once disc in an  initial period when the
write-once disc is loaded into the recording and/or
reproducing  apparatus. Also, an area in which the
update information is recorded is called an update
area. In the three embodiments, the update information
is the TDDS, and the update  area is the TDMA. [59] In
the first embodiment, at least one main AIA for
recording main Al is allocated to  a lead-in area or
an inner area of a write-once disc, and a sub AIA is
allocated to a  TDMA. When the write-once disc is
loaded, a recording and/or reproducing apparatus
first obtains the main Al by accessing the main AIA.
The recording and/or reproducing  



apparatus recognizes a TDMA in which a finally updated
TDDS is recorded from the  main Al and then obtains
sub Al by accessing a sub AIA of the TDMA. Since the
recording and/or reproducing apparatus can recognize a
location where the finally  updated TDDS is recorded
in the TDMA from the sub Al, time required to search
for  the finally updated TDDS in the TDMA can be
reduced. [60] The AIA allocated to the write-once disc
shown in FIGS. 2, 3A, and 4A is the main  AIA
according to the first embodiment. While not required,
the size of the main AIA is  preferably limited by
minimizing an amount of main Al recorded in the main
AIA and  a main Al update count since it takes longer
to obtain the main Al if the size of the  main AIA is
larger or a plurality of main AlAs are allocated. In
order to minimize the  main Al update count, when the
TDMA in which a final TDDS is recorded is changed,
the main Al is recorded in one recording unit block of
the main AIA. [61] FIG. 6 is a data structure of a
TDDS according to the first embodiment of the  present
invention. In the first embodiment, a data structure
of a separate main Al is not  defined, and the TDDS is
used as the main Al. As described above, the TDDS
includes  location information of the TDMAs allocated
to a write-once disc. As shown in FIGs.  3A and 3B,
when the TDMA1 through TDMA5 are allocated to the
write-once disc,  the TDDS includes location
information of the TDMA1 through TDMA5. 11 WO
2005/076277 PCT/KR2005/000260  [62] In the first
embodiment, a recording and/or reproducing apparatus
can recognize a TDMA in which a final TDDS is recorded
from the number of recording unit blocks in  which
TDDSs are recorded in the main AIA. [63] A case where
TDMA1 through TDMA5 are allocated to a write-once disc
and used  in an order of TDMA1, TDMA2, TDMA3, TDMA4,
and TDMA5 will now be  described in detail. If the
main Al (i.e. the TDDS) is not recorded in the main
AIA at  all, the recording and/or reproducing
apparatus recognizes that the final TDDS is  recorded
in a first TDMA (i.e., the TDMA1). [64] If a TDDS is
recorded in only a first block of the main AIA, the
recording and/or  reproducing apparatus recognizes
that the final TDDS is recorded in a second TDMA,
i.e., the TDMA2. If TDDSs are recorded in first and
second blocks of the main AIA,  the recording and/or
reproducing apparatus recognizes that the final TDDS
is recorded  in a third TDMA, i.e., the TDMA3.
Likewise, if TDDSs are recorded in first through
third blocks of the main AIA, the recording and/or
reproducing apparatus recognizes  that the final TDDS
is recorded in a fourth TDMA, i.e., the TDMA4, and if
TDDSs are  recorded in first through fourth blocks of
the main AIA, the recording and/or re- producing
apparatus recognizes that the final TDDS is recorded
in a fifth TDMA, i.e.,  the TDMA5. 



[65] As described above, the recording and/or
reproducing apparatus recognizes a  TDMA in which a
final TDDS is recorded from the number of recording
unit blocks in  which TDDSs are recorded in the main
AIA and reproduces the TDDS finally recorded  in the
main AIA. Accordingly, the recording and/or
reproducing apparatus can  recognize location
information of the TDMA from the TDDS. [66] The size
of the main AIA depends on the number of TDMAs
allocated to a write- once disc. That is, if N TDMAs
exist in the write-once disc, the main AIA includes at
least (N-1) recording unit blocks, where N is a
positive natural number. [67] The sub AIA and the sub
Al will now be described with reference to FIG. 7. The
sub AIA is allocated from a first block of each TDMA,
and the size of the sub AIA  depends on how many sub
areas a TDMA including the sub AIA is divided into.
[68] FIG. 7 is a data structure of a TDMA divided into
a sub AIA and a plurality of sub  areas. Like the main
AIA shown in FIG. 6, a TDDS is used as sub Al, and a
recording  and/or reproducing apparatus recognizes a
sub TDMA area in which a final TDDS is  recorded in
the TDMA from the number of recording unit blocks in
which TDDSs are  recorded in the sub AIA. [69] As
shown in FIG. 7, the TDMA is divided into first
through Mth sub TDMAs, and  when the sub areas are
sequentially used in a direction from the first sub
TDMA to the  Mth sub TDMA, if a TDDS is not recorded
in the sub AIA at all, the recording and/or
reproducing apparatus recognizes that a final TDDS is
recorded in the first sub TDMA,  12 WO 2005/076277
PCT/KR2005/000260  i.e., Sub TDMA 1. [70] If a TDDS is
recorded in only a first block of the sub AIA, the
recording and/or re- producing apparatus recognizes
that the final TDDS is recorded in a second sub  TDMA,
i.e., Sub TDMA 2. If TDDSs are recorded in first and
second blocks of the sub  AIA, the recording and/or
reproducing apparatus recognizes that the final TDDS
is  recorded in a third sub TDMA, i.e., Sub TDMA 3.
According to the first embodiment,  the size of the
sub AIA allocated to each TDMA depends on the number
of sub areas  allocated to each TDMA. That is, if M
sub areas exist in a TDMA, the sub AIA should  include
at least (M- 1) recording unit blocks, where M is a
positive natural number. [71] FIG. 8 illustrates a
main AIA and a sub AIA according to an embodiment of
the  present invention. A write-once disc according to
the first embodiment is a disc in  which only a TDMA5
is allocated to a data area when initialization to use
the disc is  performed as shown in FIGs. 4A and 4B.
The main AIA includes 4 recording unit  blocks. In the
present embodiment, the TDMA5 includes 35,000 blocks
and is divided  into units of 4,000 blocks. That is,
the TDMA5 includes 9 sub areas (i.e., 8 sub area of
4000 blocks each and 1 sub area of 3000 blocks).
Therefore, as described above, the  



sub AIA includes 8 recording unit blocks (i.e., M-1,
where M is 9). However, it is  understood that other
numbers of TDMAs, recording unit blocks and sub areas
may be  used. [72] When the write-once disc is
initialized, or when a TDMA1 is used, the main Al is
not recorded in the main AIA. If a location where a
final TDDS is recorded is changed  to a TDMA2, a
recording and/or reproducing apparatus indicates that
the final TDDS  is recorded in the TDMA2 by recording
a TDDS in a first block of the main AIA. If a
location where the final TDDS is recorded is changed
to the TDMA5, the recording  and/or reproducing
apparatus indicates that the final TDDS is recorded in
a first sub  area of the TDMA5 by recording TDDSs in
second, third, and fourth blocks of the  main AIA.
[73] FIGs. 9A and 9B illustrate sub AlAs of a double
layer write-once disc according to  the first
embodiment in which a TDMA3, a TDMA4, and a TDMA5 are
allocated to a  data area when initialization to use
the disc is performed as shown in FIGS. 3A and  3B.
Therefore, as described above, since 5 TDMAs are
allocated, the main AIA  includes 4 recording unit
blocks. Each of the TDMA3 and the TDMA4 includes
16,000 blocks, and the TDMA5 includes 35,000 blocks as
shown in FIG. 8. [74] FIG. 9A is a data structure of
the TDMA3, and FIG. 9B a data structure of the  TDMA4.
The TDMA3 includes 4 sub areas of 4000 blocks each.
Therefore, a sub AIA  included in the TDMA3 includes 3
recording unit blocks. Since the TDMA4 is the  same as
the TDMA3, a sub AIA included in the TDMA4 also
includes 3 recording unit  blocks. 13 WO 2005/076277
PCT/KR2005/000260  [75] The TDMA5 is divided into
units of 4,000 recording unit blocks and includes 9
sub areas. Therefore, as described above, a sub AIA
included in the TDMA5 includes 8  recording unit
blocks. It is understood that other units of recording
blocks may be used  instead of 4,000. [76] As
described above with respect to FIGs. 6-9, according
to the first embodiment, a  recording and/or
reproducing apparatus can more quickly access a
location where a  final TDDS is recorded by recording
main Al in a main AIA and sub Al in a sub AIA. [77] An
operation when a recording and/or reproducing
apparatus accesses a location  where the final TDDS is
recorded from the main Al and the sub Al will now be
described in more detail. According to the first
embodiment, when a write-once disc in  which the main
Al and the sub Al are recorded is loaded in a
recording and/or re- producing apparatus, the
recording and/or reproducing apparatus accesses the
main  AIA. If information is not recorded in the main
AIA at all, the recording and/or re- producing
apparatus determines that a final TDDS is recorded in
a TDMA1 or the  



write-once disc is a blank disc and accesses the
TDMA1. If no data is recorded in the  TDMA1, the
recording and/or reproducing apparatus recognizes that
the write-once  disc is a blank disc and starts
initialization for using the write-once disc. If data
is  recorded in the TDMA1, the recording and/or
reproducing apparatus obtains the final  TDDS from the
TDMA1. [78] If data is recorded in the main AIA, the
recording and/or reproducing apparatus  reproduces a
TDDS by accessing a block in which the data is finally
recorded. The  recording and/or reproducing apparatus
recognizes which block is the block in which  the data
is finally recorded and recognizes in which TDMA the
final TDDS is  recorded. Also, the recording and/or
reproducing apparatus can recognize the size of a
TDMA in which the final TDDS is recorded from the
reproduced TDDS and recognize  whether a sub AIA is
allocated to the TDMA from the size information, and
if the sub  AIA is allocated to the TDMA, the
recording and/or reproducing apparatus can  recognize
the size of the sub AIA. If the sub AIA is not
allocated to the TDMA in  which the final TDDS is
recorded, the recording and/or reproducing apparatus
searches  for the final TDDS from the TDMA. [79]
However, if the sub AIA is allocated to the TDMA in
which the final TDDS is  recorded, the recording
and/or reproducing apparatus accesses the sub AIA,
recognizes  up to which block data is recorded, and
recognizes in which corresponding sub area of  the
TDMA that the final TDDS is recorded the final TDDS is
recorded. [80] Unlike the first embodiment shown in
FIGs. 6-9, in a second embodiment shown in  FIG. 10,
sub AlAs are not allocated, and at least one AIA for
recording Al is allocated  to a lead-in area or an
inner area of a write-once disc. [81] FIG. 10 is a
data structure of access information (AI) according to
the second  14 WO 2005/076277 PCT/KR2005/000260
embodiment of the present invention. The data
structure of the Al shown in FIG. 10 is  identical to
a data structure of a TDDS. However, a flag indicating
a TDMA in which a  final TDDS is recorded is further
included in the TDDS. [82] In the second embodiment
illustrated in FIG. 10, the flag includes first flag
in- formation indicating the TDMA in which the final
TDDS is recorded and second flag  information
indicating which part of the TDMA indicated by the
first flag information  the final TDDS is recorded in.
As shown, the first flag information has 4 bits: b4
through b7. For example, it can be defined that the
final TDDS is recorded in a  TDMA1 when the bits b4
through b7 are '0000b', a TDMA2 when the bits b4
through  b7 are '0001b', a TDMA3 when the bits b4
through b7 are '0010b', a TDMA4 when the  bits b4
through b7 are '0100b', and a TDMA5 when the bits b4
through b7 are 'I 000b'. [83] The second flag
information has 4 bits: b0 through b3. The second flag
information  



in a case where the first flag information indicates
the TDMA5, which is divided into 5  sub areas, will
now be described as an example. It can be defined that
the final TDDS  is recorded in a first sub area when
the bits b0 through b3 are '0000b', a second sub  area
when the bits b0 through b3 are '0001b', a third sub
area when the bits b0 through  b3 are '0010b', a
fourth sub area when the bits b0 through b3 are
'0100b', and a fifth  sub area when the bits b0 trough
b4 are 'I 000b'. It is understood that other bit
values  may be defined by the user or disc
manufacturer. [84] A third embodiment is similar to
the first embodiment described above with respect  to
FIGs. 6-9. However, unlike the first embodiment, in
the third embodiment, a sub Al  is not recorded in a
write-once disc. Therefore, a sub AIA is not allocated
to a TDMA,  and the main Al and the main AIA described
with respect to the first embodiment are  represented
as Al and an AIA, respectively, in the third
embodiment. [85] A recording and/or reproducing
apparatus in which the write-once disc according to
the third embodiment is loaded records user data in a
data area and a TDDS in one of a  plurality of TDMAs.
If a newly updated TDDS cannot be recorded in a TDMA
in which a previous TDDS is recorded since the TDMA is
full, the newly updated TDDS  is recorded in one of
the plurality of TDMAs based on a predetermined order
of use.  Also, the newly updated TDDS is recorded in
one recording block of the AIA as the  Al. [86] A
reproducing apparatus in which the write-once disc
according to the third  embodiment is loaded accesses
the AIA and determines a final TDMA in which a
finally updated TDDS is recorded among the plurality
of TDMAs on the basis of the  number of recording
blocks in which the Al is recorded. Then, the
reproducing  apparatus obtains the finally updated Al
from a recording block, which is finally  recorded in
the final TDMA. The reproducing apparatus obtains
location information  of the final TDMA in which the
finally updated TDDS is recorded from the finally 15
WO 2005/076277 PCT/KR2005/000260  updated Al. Finally,
the reproducing apparatus obtains the finally updated
TDDS from  the final TDMA. Since a TDDS recorded as
the Al in the AIA is recorded in the AIA  only in a
case where a TDMA in which an updated TDDS is recorded
is changed, the  TDDS may be different from the
finally updated TDDS. [87] FIG. 11 is a block diagram
of a data recording and/or reproducing apparatus
according to an embodiment of the present invention.
Referring to FIG. 11, the data  recording and/or
reproducing apparatus includes a write/read unit 1, a
controller 2, and  a memory 3. Under the control of
the controller 2, the write/read unit 1 writes data on
a  write-once disc 100 and reads the data recorded on
the write-once disc 100. The write- once disc 100 is a
write-once disc according to the first, second or
third embodiments  



of the inventions shown in FIGs. 1-10. [88] The
controller 2 controls the write/read unit 1 to write
main Al, sub Al, and/or Al  according to aspects of
the present invention on the write-once disc 100.
Also, when  the write-once disc 100 is reproduced,
when the write-once disc 100 is loaded, the data
recording and/or reproducing apparatus obtains a TDDS
finally updated on the write- once disc 100 from
information recorded in a main AIA, a sub AIA, and/or
an AIA  according to the first through third
embodiments described above. [89] A reproducing
operation of the write-once disc 100 according to
aspects of the  present invention by a reproducing
only apparatus will now be described. Even if it is
not shown, a structure of a reproducing apparatus
according to the present invention is  similar to a
structure of the recording and reproducing apparatus
shown in FIG. 11.  However, since it is a reproducing
only apparatus, a reader is included instead of the
write/read unit 1. The read unit of the reproducing
only apparatus reads data recorded  on the write-once
disc 100 under the control of a controller of the
reproducing  apparatus. The write-once disc 100 is a
write-once disc according to the first, second or
third embodiment as described above with respect to
FIGs. 1-10. [90] When the write-once disc 100 is
loaded in the reproducing apparatus, the controller
of the reproducing apparatus obtains the TDDS finally
updated on the write-once disc  100 from the
information recorded in the main AIA, the sub AIA,
and/or the AIA  described above. [91] The operations
of the recording and reproducing apparatus and the
reproducing app  aratus from the descriptions of the
embodiments described above will be easily  understood
by those skilled in the art. Further, it is understood
that all or portions of  the methods and/or controller
can be implemented as computer software encoded on a
computer readable medium for use by a general and/or
special purpose computer. Ad- ditionally, while
described in terms of write-once media, it is
understood that aspects  of the present invention can
be implemented using rewritable media, especially when
implementing write-once partitions or areas. 16 WO
2005/076277 PCT/KR2005/000260  [92] Although a few
embodiments of the present invention have been shown
and described, it would be appreciated by those
skilled in the art that changes may be made  in this
embodiment without departing from the principles and
spirit of the invention,  the scope of which is
defined in the claims and their equivalents. 17 WO
2005/076277 PCT/M005/000260 Claims [1] 1. A write-once
disc for use with a recording and/or reproducing
apparatus,  



comprising: a plurality of update areas including a
predetermined kind of updated information  is
recorded; at least one main access information area
(AIA) including main access in- formation (Al) is
recorded, the main Al indicating to the recording
and/or re- producing apparatus a final update area in
which finally updated information is  recorded among
the plurality of update areas; and at least one sub
AIA including sub Al is recorded, the sub Al
indicating to the  recording and/or reproducing
apparatus a location of the finally updated in-
formation recorded in the final update area. [2] 2.
The write-once disc of claim 1, wherein the at least
one main Al includes  location information of the
update areas and is updated only in a case where an
update area in which the finally updated information
is recorded is changed. [3] 3. The write-once disc of
claim 2, wherein the main AIA includes space for a
plurality of recording blocks and the main Al
indicates the final update area  according to a number
of recorded recording blocks in which the main Al is
recorded among recording blocks potentially recorded
in the space of the main  AIA. [4] 4. The write-once
disc of claim 1, wherein the final update area is
divided into a  plurality of sub areas, and the sub Al
is updated only when one of the sub areas  in which
the finally updated information is recorded is
changed. [5] 5. The write-once disc of claim 4,
wherein the sub AIA includes space for a  plurality of
recording blocks and the sub Al indicates the one sub
area in which  the finally updated information is
recorded according to a number of recorded  recording
blocks in which the sub Al is recorded among the
recording blocks po- tentially included in the space
of the sub AIA. [6] 6. The write-once disc of claim 1,
wherein the sub Al is included in each update  area
allocated to a data area of the write-once disc. [7]
7. A write-once disc for use with a recording and/or
reproducing apparatus,  comprising: a plurality of
update areas including a predetermined kind of updated
information  is recorded; and at least one access
information area including access information is
recorded, the  access information indicating to the
recording and/or reproducing apparatus a  final update
area in which finally updated information is recorded
among the 18 WO 2005/076277 PCT/KR2005/000260
plurality of update areas, 



wherein the access information includes location
information of the plurality of  update areas, first
flag information indicating to the recording and/or
reproducing  apparatus the final update area in which
finally updated information is recorded  among the
plurality of update areas, and second flag information
indicating a  location of the finally updated
information recorded in the final update area
indicated by the first flag. [8] 8. The write-once
disc of claim 7, wherein the final update area is
divided into a  plurality of sub areas, and the second
flag information indicates one of the  plurality of
the sub areas in which the finally updated information
is recorded. [9] 9. The write-once disc of claim 8,
wherein the Al is updated only when the final  update
area or the sub area in which the finally updated
information is recorded  is changed. [10] 10. A data
recording and/or reproducing apparatus which transfers
data with  respect to a write-once disc, the data
recording and/or reproducing apparatus  comprising: a
write/read unit writing or reading information on or
from the write-once disc;  and a controller
controlling the write/read unit to record a
predetermined kind of  finally updated information in
one of a plurality of update areas allocated to the
write-once disc, record main access information (Al)
in at least one main access  information area (AIA)
allocated to the write-once disc in order to indicate
a  final update area in which the finally updated
information is recorded, and record  sub Al in at
least one sub AIA allocated to the write-once disc in
order to  indicate a location of the finally updated
information recorded in the final update  area. [11]
11. The data recording and/or reproducing apparatus of
claim 10, wherein the  controller controls the
write/read unit to write the main Al only when the one
update area in which the finally updated information
is recorded is changed. [12] 12. The data recording
and/or reproducing apparatus of claim 11, wherein the
controller controls the write/read unit to write the
main Al in one recording block  among a plurality of
recording blocks allocated to the main AIA each time
the  finally updated information is changed in order
to indicate the final update area  using a number of
recorded recording blocks in which the main Al is
recorded in  the main AIA. [13] 13. The data recording
and/or reproducing apparatus of claim 10, wherein the
final update area is divided into a plurality of sub
areas, and the controller  controls the write/read
unit to write the sub Al only when a first sub area in
19 



WO 2005/076277 PCT/KR2005/000260  which the finally
updated information is recorded is changed. [14] 14.
The data recording and/or reproducing apparatus of
claim 13, wherein the  controller controls the
write/read unit to write the sub Al in one recording
block  among a plurality of recording blocks allocated
to the sub AIA each time the  finally updated
information is changed in order to indicate the sub
area in which  the finally updated information is
recorded using a number of recorded recording  blocks
in which the sub Al is recorded in the sub AIA. [15]
15. A data recording and/or reproducing apparatus
which transfers data with  respect to a write-once
disc, the data recording and/or reproducing apparatus
comprising: a write/read unit writing or reading
information on or from the write-once disc;  and a
controller controlling the write/read unit to record a
predetermined kind of  finally updated information in
one of a plurality of update areas allocated to the
write-once disc and record access information (Al)
indicating a final update area  in which the finally
updated information is recorded in at least one access
in- formation area (AIA) allocated to the write-once
disc, wherein the Al includes  location information of
the plurality of update areas, first flag information
indicating the final update area, and second flag
information indicating a location  of the finally
updated information recorded in the final update area.
[16] 16. The apparatus of claim 15, wherein in a case
where the final update area is  divided into a
plurality of sub areas, the second flag information
indicates one  sub area in which the finally updated
information is recorded. [17] 17. The apparatus of
claim 16, wherein the controller controls the
write/read unit  to write the Al only when the final
update area or the one sub area in which the  finally
updated information is recorded is changed. [18] 18. A
data reproducing apparatus for use with a write-once
disc, the apparatus  comprising: a reader reading data
recorded on the write-once disc; and a controller
controlling the reader to obtain information of a
final update area in  which a predetermined kind of
finally updated information is recorded among a
plurality of update areas included on the write-once
disc from at least one main  access information area
(AIA) allocated to the write-once disc and obtain
location information of the final update area in which
the predetermined kind of  finally updated information
is recorded from a sub AIA included in the final
update area and obtaining the predetermined kind of
finally updated information. [19] 19. The data
reproducing apparatus of claim 18, wherein the main
AIA  



comprises a space in which a predetermined number of
recording blocks are  20 WO 2005/076277
PCT/KR2005/000260  recordable, and the controller
obtains the location information of the final update
area by counting a number of the recording blocks in
which are recorded main  access information (Al) and
which are recorded in the space. [20] 20. The data
reproducing apparatus of claim 18, wherein the
controller obtains  the location information of the
final update area from main access information  (Al)
recorded in the main AIA. [21] 21. The data
reproducing apparatus of claim 18, wherein the sub AIA
comprises  a space in which a predetermined number of
recording blocks are recordable, and  the controller
obtains the location information of the final update
area by counting a number of the recording blocks in
which are recorded sub Al and  which are recorded in
the space. [22] 22. The data reproducing apparatus of
claim 18, wherein the sub AIA comprises  a space in
which a predetermined number of recording blocks of
sub access in- formation (Al) are recordable and the
final update area is divided into a plurality  of sub
areas, and the controller determines at least one sub
area in which the pre- determined kind of finally
updated information is recorded based on a number of
the recording blocks in which the sub Al is recorded
in the space. [23] 23. A data reproducing apparatus
for use with a write-once disc, the data re- producing
apparatus comprising: a reader reading data recorded
on the write-once disc; and a controller controlling
the reader to obtain finally updated access
information  from at least one access information area
allocated to the write-once disc,  obtaining
information of a final update area in which a
predetermined kind of  finally updated information is
recorded among a plurality of update areas  included
on the write-once disc from the obtained access
information, and  obtaining the predetermined kind of
finally updated information based on the  obtained
information of the final update area, wherein the
obtained access information includes location
information of the  plurality of update areas, first
flag information indicating the final update area,
and second flag information indicating a location of
the predetermined kind of  finally updated information
recorded in the final update area. [24] 24. The data
reproducing apparatus of claim 23, wherein the final
update area is  divided into a plurality of sub areas,
and the second flag information indicates a  sub area
in which the predetermined kind of finally updated
information is recorded.  



[25] 25. A method of recording data on a write-once
disc having a plurality of update  areas used in a
predetermined order and at least one access
information area  (AIA), the method comprising: 21 WO
2005/076277 PCT/KR2005/000260  recording a
predetermined kind of finally updated information in
one of the  plurality of update areas; and indicating
a final update area in which the predetermined kind of
finally updated  information is recorded among the
plurality of update areas using a number of  recording
blocks in which access information (Al) is recorded by
recording the  Al including location information of
the plurality of update areas in the AIA in  recording
block units. [26] 26. The method of claim 25, wherein
the indicating of the final update area  comprises
recording the Al only when the predetermined kind of
finally updated  information is recorded in one of the
plurality of update areas for the first time. [27] 27.
The method of claim 25, wherein the predetermined kind
of finally updated  information is a temporary disc
definition structure (TDDS) including the  location
information of the plurality of update areas, and the
TDDS is recorded  as the Al in the AIA. [28] 28. An
apparatus to record data and/or reproduce data from
and/or on a write- once disc having a plurality of
update areas used in a predetermined order and at
least one access information area (AIA), the apparatus
comprising: a write/read unit writing or reading
information on or from the write-once disc;  and a
controller controlling the write/read unit to record a
predetermined kind of  updated information in one of
the plurality of update areas and record access in-
formation (Al) including location information of the
plurality of update areas in  the AIA in recording
block units and indicating a final update area in
which a  final predetermined kind of updated
information is recorded among the plurality  of update
areas using a number of recording blocks in which the
Al is recorded. [29] 29. The apparatus to record
and/or reproduce data of claim 28, wherein the
controller controls the write/read unit to record the
Al only when the pre- determined kind of updated
information is recorded in one of the plurality of
update areas for the first time. [30] 30. The
apparatus to record and/or reproduce data of claim 28,
wherein the pre- determined kind of updated
information is a temporary disc definition structure
(TDDS) including the location information of the
plurality of update areas, and  the TDDS is recorded
as the Al in the AIA. 



[31] 31. A method of reproducing a write-once disc
having a plurality of update areas  used in a
predetermined order and at least one access
information area (AIA), the  method comprising:
accessing the AIA and determining a final update area
in which a predetermined  kind of finally updated
information is recorded among the plurality of update
22 WO 2005/076277 PCT/KR2005/000260  areas on the
basis of a number of recording blocks in which access
information  (Al) is recorded in the AIA; obtaining
finally updated Al from a recording block in which the
Al is finally  recorded in the AIA; obtaining location
information of the final update area from the finally
updated  Al; and obtaining the predetermined kind of
finally updated information recorded in the  final
update area. [32] 32. An apparatus to reproduce a
write-once disc having a plurality of update  areas
used in a predetermined order and at least one access
information area  (AIA), the apparatus comprising: a
reader reading data recorded on the write-once disc;
and a controller controlling the reader to read data
by accessing the AIA, determining  the number of
recording blocks in which access information (Al) is
recorded, de- termining a final update area in which a
predetermined kind of finally updated  information is
recorded among the plurality of update areas on the
basis of the  determined number of recording blocks,
obtaining finally updated Al from a  recording block
in which the Al is finally recorded in the AIA,
obtaining location  information of the final update
area from the finally updated Al, and controlling  the
reader to read the predetermined kind of finally
updated information recorded  in the final update
area. [33] 33. A write-once disc for use with a
recording and/or reproducing apparatus, the
write-once disc comprising: a plurality of update
areas which are used in a predetermined order and
which  include a predetermined kind of updated
information is recorded; and at least one access
information area (AIA) including access information
(Al)  including location information of the plurality
of update areas as recorded in  recording block units,
wherein a final update area including the
predetermined kind of finally updated  information is
recorded among the plurality of update areas is
indicated to the  recording and/or reproducing
apparatus using a number of recording blocks in  



which the Al is recorded in the AIA. [34] 34. The
write-once disc of claim 33, wherein the Al is
recorded in the AIA only  when the predetermined kind
of updated information is recorded in one of the
plurality of update areas for the first time. [35] 35.
The write-once disc of claim 33, wherein the
predetermined kind of updated  information is a
temporary disc definition structure (TDDS) including
the  location information of the plurality of update
areas, and the TDDS is recorded 23 WO 2005/076277
PCT/KR2005/000260  as the Al in the AIA. [36] 36. An
apparatus for use with a write-once information
storage medium, the  apparatus comprising: an optical
pickup transferring data with respect to at least one
recording layer of  the write-once information storage
medium including a lead-in area, a data area  and a
lead-out area; and a controller controlling the
optical pickup to allocate a plurality of temporary
defect management areas on the information  storage
medium; record update information regarding defects
occurring during the recording of  the data, the
update information being recorded in the allocated
temporary defect  management areas in a predetermined
order; and record location information designating the
recording of a last update in- formation in a last
recorded one of the allocated temporary defect
management  areas in an access area allocated by the
controller to the lead-in and/or the lead- out area of
the information storage medium. [37] 37. The apparatus
of claim 36, wherein the location information
corresponds to a  temporary disc definition structure.
[38] 38. The apparatus of claim 36, wherein the
controller controls the optical pickup  to record sub
location information designating a recording block of
the last  recorded one of the allocated temporary
defect management areas as comprising  the last update
information. [39] 39. The apparatus of claim 38,
wherein the controller controls the optical pickup  to
record the location information when the allocated
temporary defect  management area in which the update
information is being recorded changes. [40] 40. The
apparatus of claim 38, wherein the location
information indicates the  recorded one of the
allocated temporary defect management areas by a
number  of unit blocks in the access area which have
data recorded therein. [41] 41. The apparatus of claim
38, wherein at least one of the temporary defect  



management areas is allocated to the data area of the
information storage  medium. [42] 42. The apparatus of
claim 38, wherein no location information is recorded
when  only a first one of the temporary defect
management areas comprises recorded  update
information. [43] 43. The apparatus of claim 36,
wherein the controller controls the optical pickup  to
record first flag information designating the last
recorded one of the allocated  temporary defect
management areas and second flag information
designating an  area of the last recorded one of the
allocated temporary defect management areas  24 WO
2005/076277 PCT/KR2005/000260  as comprising the last
update information. [44] 44. The apparatus of claim
43, wherein the second flag designates at least one
recording block among a plurality of recording blocks
of the last recorded one of  the allocated temporary
defect management areas as comprising the last update
information. [45] 45. The apparatus of claim 43,
wherein no location information is recorded when  only
a first one of the temporary defect management areas
comprises recorded  update information. [46] 46. The
apparatus of claim 45, wherein the controller controls
the optical pickup  to update the first and the second
flag information when the allocated temporary  defect
management area in which the update information is
being recorded changes.  [47] 47. The apparatus of
claim 36, wherein the controller controls the optical
pickup  to read the last update information according
to the location information when  the information
storage medium is loaded in the apparatus. [48] 48. A
computer readable medium encoded with instructions for
implementing the  method of claim 25 using a computer.
[49] 49. A computer readable medium encoded with
instructions for implementing the  method of claim 31
using a computer. 25 


