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(57) Abstract: A method and apparatus for recording and/or reproducing data, and a write-once information storage medium. The
& write-once information storage medium includes at least one data area for recording user data and at least one recording management
& data (RMD) area for recording recording management data needed to use the at least one data area by dividing the at least one data
area into a plurality of borders when recording the user data in a sequential recording mode and/or a random recording mode in the at
least one data area. If RMD is recorded on the write-once information storage medium and the data area is divided into a plurality of
borders and/or recording zones, data can be recorded on the write-once information storage medium in a sequential recording mode
g or a random recording mode. Therefore, the write-once information storage medium can be used with enhanced ease and efficiency.



WO 2005/066954 1 PCT/KR2004/003482

Description
METHOD AND APPARATUS FOR RECORDING AND/OR
REPRODUCING DATA AND WRITE-ONCE IN-

FORMATION STORAGE MEDIUM
Technical Field

[1] The present invention relates to a write-once information storage medium
including a data area that can be divided into a plurality of borders, and more par-
ticularly, to a method and apparatus for recordng data in a sequential recordng mode
or a random recording mode when a data area is dvided into a plurality of borders
and/or for reproducing the data, and a write-once information storage medium.

Background Art

[2] Data recorded on a re-recordable information storage medium can be overwritten
with new data. On the other hand, data can be recorded in a recording area of a write-
once information storage medium only once. Thus, the data recorded on the write-once
information storage medium cannot be overwritten with new data, nor can it be deleted
or modified.

[3] According to the conventional art, a data area of an information storage medium
may be divided into a plurality of borders and user data may be recorded in units of
borders to enhance ease of using the information storage medium, such as com-
patibility in data reproduction. According to the conventional art, when recording user
data in a sequential recording mode, a data area may be divided into a plurality of
recording zones, and the user data may be recorded in units of recordng zones to ef-
ficiently use the data area of an information storage medium.

[4] According to the conventional art, data can be recorded on a write-once in-
formation storage medium in a sequential recordng mode or a random recording
mode. The sequential recordng mode refers to a mode for sequentially recording user
data in a data area of the write-once information storage medum and the random
recording mode refers to a mode for recordng user data at a random location in an
empty space of the data area of the write-once information storage medium.

[5] Accordng to the conventional art, when the write-once information storage
medum is initialized, a recordng mode is selected. Once a recordng mode is selected,
data is recorded on the write-once information storage medium only in the selected

recording mode.
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Disclosure of Invention
Technical Solution

In accordance with an aspect of the present invention, a write-once information
storage medium storing recording management data needed to record data in a
sequential recording mode or a random recordng mode if a data area of the write-once
information storage medium is divided into a plurality of borders is provided.

In accordance with an aspect of the present invention, a method and apparatus for
recording data in the sequential recordng mode or the random recording mode if the
data area of the write-once information storage medum is divided into a plurality of
borders are provided.

In accordance with an aspect of the present invention, a method and apparatus for
reproducing data recorded on the write-once information storage medium in the
sequential recording mode or the random recordng mode if the data area of the write-
once information storage medium is divided into a plurality of borders are provided.

Advantageous Effects

If RMD according to aspects of the present invention is recorded on a write-once
information storage medium and a data area is divided into a plurality of borders and/
or recording zones, data can be recorded on the write-once information storage
medum in a sequential recordng mode or a random recordng mode. Therefore, the
write-once information storage medium can be used with enhanced ease and
efficiency.

Description of Drawings

These and/or other aspects and advantages of the invention will become apparent
and more readly appreciated from the following description of the embodiments,
taken in conjunction with the accompanying drawings of which:

FIG. 1 illustrates the structure of a single-recording-layer-write-once information
storage medium according to an embodiment of the present invention;

FIG. 2 illustrates the structure of a double-recordng-layer-write-once information
storage medium according to an embodiment of the present invention;

FIGS. 3A and 3B are views illustrating a method of updating recordng
management data (RMD) in an RMD area according to an embodment of the present
invention;

FIG. 4 illustrates a format of RMD according to an embodiment of the present
invention;

FIG. 5 illustrates the structure of a last border entry illustrated in FIG. 4 accordng
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to an embodiment of the present invention;

FIG. 6 illustrates a 'list of closed border entries’ and a ‘recording state of last open
border' when data was recorded in a last open border in a random recordng mode
accordng to an embodiment of the present invention;

FIG. 7 illustrates a 'list of closed border entries' and a 'recording state of last open
border' when data was recorded in a last open border in a sequential recording mode
according to an embodiment of the present invention;

FIGS. 8A and 8B illustrate a data area where a last border, in which data was
recorded in the random recordng mode, is closed and where a new last border is
created according to an embodment of the present invention;

FIGS. 9A and 9B illustrate a data area where a last border, in which data was
recorded in the sequential recordng mode, is closed and where a new last border is
created according to an embodment of the present invention;

FIG. 10 illustrates RMD updated after closing a last open border accordng to an
embodment of the present invention;

FIG. 11 is a block dagram of a data recording and/or reproducing apparatus
according to an embodiment of the present invention;

FIG. 12 is a flowchart illustrating a method of recording data on a write-once in-
formation storage medium according to an embodiment of the present invention;

FIG. 13 is a flowchart illustrating S830 of FIG. 12 accordng to an embodiment of
the present invention; and

FIG. 14 is a flowchart illustrating a method of reproducing data according to an
embodment of the present invention.

Best Mode

According to an aspect of the present invention, there is provided a write-once in-
formation storage medium including at least one data area for recording user data; and
at least one recordng management data area for recordng recording management data
needed to use the at least one data area by dividing the at least one data area into a
plurality of borders when recording the user data in a sequential recordng mode and/or
a random recording mode in the at least one data area.

According to another aspect of the present invention, there is provided a method of
recording data on a write-once information storage medium including a data area
divided into a plurality of closed borders for reproduction and a last open border in
which new data can be recorded. The method includes recording user data in a

sequential recordng mode or a random recordng mode in the last border; and creating
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and recording recordng management data including a last border entry, which contains
a starting address and a last recorded address of the last border and state information
indicating whether the last border is a closed border for reproduction and whether the
last border will be used in the sequential recordng mode or the random recording
mode.

According to another aspect of the present invention, there is provided a data
recording apparatus recording data on a write-once information storage medium
including a data area divided into a plurality of closed borders for reproduction and a
last open border in which new data can be recorded. The apparatus includes a
recording/reading unit recording data on the write-once information storage medium
and reading the recorded data; and a controlling unit controlling the recording/readng
unit to record user data in a sequential recording mode or a random recording mode,
creating recordng management data including a last border entry, which contains a
starting address and a last recorded address of the last border and state information
indicating whether the last border is a closed border for reproduction and whether the
last border will be used in the sequential recordng mode or the random recordng
mode, and controlling the recording/reading unit to record the recordng management
data on the write-once information storage medium.

According to another aspect of the present invention, there is provided a method of
reproducing data recorded on a write-once information storage medum including a
data area divided into a plurality of borders. The method includes reading last recorded
recording management data from the write-once information storage medium;
obtaining a starting address and a last recorded address of a last border from the
recording management data; determining where a last updated file system was
recorded based on the starting address and the last recorded address of the last border;
and reading and reproducing the last updated file system.

According to another aspect of the present invention, there is provided a data re-
producing apparatus reproducing data recorded on a write-once information storage
medum including a data area divided into a plurality of borders. The apparatus
includes a reading unit reading data recorded on the write-once information storage
medum; and a controlling unit controlling the reading unit to read last recorded
recording management data from the write-once information storage medium, de-
termining where a last updated file system was recorded based on a starting address
and a last recorded address of a last border included in the recordng management data,

and controlling the reading unit to read the last updated file system from the write-once
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information storage medium.

Addtional 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.

Mode for Invention

Reference will now be made in detail to the present embodments of the present
invention, examples of which are illustrated in the accompanying drawings, wherein
like reference numerals refer to the like elements throughout. The embodments are
described below in order to explain the present invention by referring to the figures.

FIG. 1 illustrates the structure of a single-recording-layer-write-once information
storage medium 100 according to an embodiment of the present invention. FIG. 2 il-
lustrates the structure of a double-recordng-layer-write-once information storage
medum 200 according to an embodiment of the present invention.

Referring to FIG. 1, the single-recording-layer-write-once information storage
medum 100 includes a lead-in area, a data area, and a lead-out area disposed se-
quentially from the inner circumference to the outer circumference thereof. The lead-in
area includes at least one finalized disc management area (FDMA) and a recording
management area. In the example of FIG. 1, the lead-in area includes FDMA 1 and
FDMA 2, and RMD area 0. The data area includes spare area 0 and spare area 1, and a
user area. The lead-out area includes FDMA 3 and FDMA 4, and RMD area 1.

An RMD area is an area where RMD according to aspects of the present invention
is recorded. A detailed description of the RMD area will be made later.

The spare areas are areas used for replacing defective user data recorded in the user
area. In the present embodiment, at least one spare area is allotted to the data area by a
data recording and/or reproducing apparatus or by a user's choice when the single-
recording-layer-write-once information storage medum 100 is initialized.

Also, a temporary disc defect structure (TDDS) and a temporary defect list (TDFL)
other than the user data re-recorded for defect management are recorded in the spare
area.

The TDDS (not separately shown) may include a TDDS identifier, an update
counter, information regardng where a last TDFL, and final disc and drive information
are recorded, and information regarding the size of the spare area allotted to the data
area.

The TDFL (not separately shown) may include a TDFL identifier, an update

counter, the number of defective factors, and defective factors. A defective factor
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includes state information, position information of a defective cluster, and position in-
formation of a replacement cluster. The state information may indicate the type of
defects and replacement information.

Until the single-recordng-layer write-once information storage medium 100 is
completed, the TDFL and TDDS in the spare area (spare area 0 and/or spare area 1) are
updated at predetermined intervals. When the single-recordng-layer write-once in-
formation storage medium 100 is completed, last updated TDFL and TDDS are
recorded in FDMA 1, FDMA 2, FDMA 3 and FDMA 4 as a defect list (DFL) and a
disc defect structure (DDS), respectively. In doing so, a reproducing apparatus for re-
recordable information storage meda can reproduce data from the single-
recording-layer write-once information storage medum 100.

Referring to FIG. 2, the double-recording-layer-write-once information storage
medum 200 includes a first recordng layer (I.0) including a lead-in area, a first data
area (data area 0), and a first middle area (middle area 0) and a second recording layer
(L.1) including a second middle area (middle area 1), a second data area (data area 1),
and a lead-out area. The structures of the .0 and .1 are almost the same as the single-
recording-layer-write-once information storage medum 100 of FIG. 1. User data is
recorded from the inner circumference to the outer circumference of user area 0 of the
first recording layer .0. When the user data cannot be recorded in user area 0
anymore, the user data is recorded in the second recording layer L.1 from the inner cir-
cumference to the outer circumference of user area 1.

Although not shown in FIGS. 1 and 2, when a data recording and/or reproducing
apparatus is initialized to use the single-recordng-layer-write-once information storage
medum 100 or the double-recording-layer-write-once information storage medum
200, the RMD areas may be allotted to the data area by the data recordng and/or re-
producing apparatus or according to a user's choice in order to increase the number of
times that the RMD is updated.

The RMD areas for recording only RMD are allotted to the lead-in and/or lead-out
areas of the single-recording-layer-write-once information storage medum 100 of FIG.
1 and the double-recordng-layer-write-once information storage medium 200 of FIG.
2. However, TDDS and RMD may be recorded together in one cluster or in separate
clusters in the RMD areas.

FIGS. 3A and 3B are views for illustrating a method of updating RMD in an RMD
area according to an embodment of the present invention. Referring to FIG. 3A, RMD

#0 through #n is recorded from the inner circumference to the outer circumference of
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the RMD area 310, which is for example, one of the RMD areas in either the single-
recording-layer-write-once information storage medum or the first recording layer L.O
of the double-recordng-layer-write-once information storage medium. Referring to
FIG. 3B, RMD #0 through #n is recorded from the outer circumference to the inner
circumference of the RMD area 330 which is, for example, the second recording layer
L1 of the double-recordng-layer-write-once information storage medium.

In the present embodment, if the single-recordng-layer-write-once information
storage medium 100 or the double-recording-layer-write-once information storage
medium 200 includes a plurality of RMD areas, the RMD areas are sequentially used.
In other words, after an RMD area is used or filled, updated RMD is recorded in a next
RMD area.

In the case of the double-recording-layer-write-once information storage medium
200 of FIG. 2, the RMD areas are sequentially used in the order of RMD area 0, RMD
area 1, RMD area 2, and RMD area 3. Since the order in which the RMD areas are
used and the direction in which each of the RMD areas is used are predetermined, the
data recording and/or reproducing apparatus can easily and quickly access the last
updated RMD recorded on the double-recording-layer-write-once information storage
medium 200.

FIG. 4 illustrates a format of RMD 400 according to an embodiment of the present
invention. Since the RMD 400 is recorded on the single-recording-layer-write-once in-
formation storage medium 100 or the double-recording-layer-write-once information
storage medium 200, the data recording and/or reproducing apparatus can record and
reproduce data in a sequential recordng mode and/or a random recording mode. The
single-recording-layer-write-once information storage medum 100 or the double-
recording-layer-write-once information storage medum 200 can be dvided into a
plurality of borders before being used.

Referring to FIG. 4, the RMD 400 includes an RMD header 410, a list of closed
border entries 430, and a recording state of last open border 450. The RMD header 410
includes an RMD identifier 411, a last border entry 413, and a total number of borders
415. The RMD identifier 411 is for identifying each RMD recorded in the RMD area.

The last border entry 413 is information regarding the position and state of a last
border out of a plurality of borders in the data area of the single-
recording-layer-write-once information storage medum 100 or the double-
recording-layer-write-once information storage medium 200. The total number of

borders 415 indicates a total number of borders in the single-
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recording-layer-write-once information storage medum 100 or the double-
recording-layer-write-once information storage medum 200.

In the present embodment, the single-recording-layer-write-once information
storage medium 100 or the double-recording-layer-write-once information storage
medum 200 is used in units of borders according to the direction in which the user
area is used. The last border denotes a border used last among a plurality of borders.
Thus, only the last border can be an open border, and the borders before the last border
are closed borders.

FIG. 5 illustrates the structure of the last border entry 413 illustrated in FIG. 4
according to an embodiment of the present invention. The last border entry 413
includes state information indcating a state of a last border, a starting address of the
last border, and a last recorded address (LRA). The starting address denotes an address
of a physical starting sector of the last border. The LRA denotes an address of a
physical sector of a position where data is last recorded in the last border.

The state information indicates whether the last border is empty, being used in the
random recording mode or in the sequential recording mode, or closed. Each closed
border entry in the list of closed border entries 430 includes a starting address of each
closed border and an LRA of a position where data is last recorded in each closed
border. The closed border entries d not include state information of the closed borders
unlike the last border entry 413. The reason why only the last border entry 413
includes the state information of a last border is that data is not recorded in the closed
borders and that the closed borders are used only for reproduction. Thus, it does not
matter in what recording mode that the data was recorded in the closed borders.
Further, if the last border is closed, it denotes that the single-
recording-layer-write-once information storage medum 100 or the double-
recording-layer-write-once information storage medum 200 is completed and will be
used for only reproduction.

The recording state of last open border 450 indicates the recording state of a last
open border. Different recording state information is recorded in the recording state of
last open border 450 depending on whether data was recorded in the sequential
recording mode or the random recording mode.

FIG. 6 illustrates a 'list of closed border entries' 430 and a 'recording state of last
open border' 450 when data was recorded in a last open border in the random recording
mode according to an embodiment of the present invention. Referring to FIG. 6, the

"list of closed border entries' includes border entries #1 through #k (k is a variable
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equal to or greater than 1), which are entries of k closed borders used before a last
border.

When data is recorded in the last open border in the random recording mode, the
'recording state of last open border' 450 includes a bitmap to indicate the recordng
state of the last open border. A bitmap is formed by allocating different bit values to a
data-recorded cluster and a data-unrecorded cluster. A cluster is a unit of recordng and
reproducing data on/from a write-once information storage medium.

FIG. 7 illustrates a 'list of closed border entries' 430" and a 'recording state of last
open border' 450" when data was recorded in a last open border in the sequential
recording mode according to an embodiment of the present invention. Referring to
FIG. 7, the 'list of closed border entries' 430" includes (k is a variable equal to or
greater than 1) #1 through #k border entries, which are entries of k closed borders used
before a last border.

When data is recorded in the last open border in the sequential recording mode, the
'recording state of last open border' 450" includes a list of recording zone (R-zone)
entries, which are entries of R-zones included in the last open border, to indicate the
recording state of the last open border. In the present embodiment, before recording
data in the last open border in the sequential recordng mode, the last open border is
divided into at least one R-zone. Then, the data is recorded in the sequential recording
mode in the last open border in units of R-zones.

Referring back to FIG. 7, the 'recording state of last open border' 450" includes R-
zone entries #(k+1) through #(k+n) (k and n are variables equal to or greater than 1).
Each of the R-zone entries #(k+1) through #(k+n) includes a starting address and an
LRA of each R-zone.

If data was recorded in the last open border in the sequential recordng mode, the
total number of borders 415 in the RMD 400 illustrated in FIG. 4 indicates a starting
R-zone entry number of the last border.

The total number of borders 415 can be used to determine a position where the
bitmap, which indicates the recording state of the last open border, starts in the RMD
400 when the state information of the last border in the last border entry 413 indicates
that the last border is being used in the random recording mode. In other words, a
starting position of the bitmap of the last open border in the RMD 400 can be

calculated using the following equation:

1. Equation 1
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1. Starting position of bitmap of the last border = (length of RMD occupied by
one border entry) * (‘total number of borders'-1)) + (starting position of 'list of
closed border entries")

When the state information of the last border entry 413 indicates that the last border
is being used in the sequential recording mode, the total number of borders 415 can be
used to calculate a position where the first R-zone entry in the 'list of R-zone entries of
last open border,' which indicates the recording state of a last open border, starts in the
RMD 400. The position where the first R-zone entry in the 'list of R-zone entries of
last open border' starts in the RMD 400 can be calculated using the following equation:

1. Equation 2

1. Starting position of the first R-zone of the last ©Open) border = (length of
RMD occupied by one border entry) * (‘total number of borders'-1)) +
(starting position of 'list of closed border entries")

As described above, each border has a border entry including a starting address of
the border and an LLRA of the border. Therefore, the data recordng and/or reproducing
apparatus can quickly obtain information regardng the latest file system from the
single-recording-layer-write-once information storage medum 100 or the double-
recording-layer-write-once information storage medum 200.

For example, in the case of an universal disk format (UDF) file system, an anchor
point of a closed border must be at least two out of: 1) logical sector number 256, 2)
last logical sector number-256, or 3) a last logical sector number. Since it is possible to
know the starting address and the LRA of each border in the case of the UDF file
system, the data recording and/or reproducing apparatus can quickly obtain in-
formation regarding where a file system was recorded .

In addition, when closing a last border in which data was recorded in the random
recording mode, bitmaps of borders that have already been closed are not included in
the RMD 400. Instead, a bitmap of a newly created open border is included in the
RMD 400, thereby securing the maximum number of useable borders. If the bitmaps
of the closed borders are included in the RMD 400, bitmap data to be included in the
RMD 400 increases. In this case, if the size of the RMD 400 is fixed, recording space
available for border entries #1 through #k will be reduced.

Hence, in the present embodiment, the bitmaps of the closed borders are not
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included in the RMD 400, thereby increasing the space available for border entries #1
through #k. Accordingly, more borders can be allotted to the single-
recording-layer-write-once information storage medum 100 or the double-
recording-layer-write-once information storage medum 200.

In addition, when closing a last border in which data was recorded in the sequential
recording mode, all the R-zones in the last border are merged into one R-zone, which
is represented by an R-zone entry (border entry). Thus, an open border can be divided
into as many R-zones as necessary to maximize the efficiency of use of the write-once
information storage medium.

For example, when the size of the RMD 400 is fixed and the number of R-zone
entries that can be included in one RMD 400 is 7,000, if 5,000 R-zones are used in the
first border and thus 5,000 R-zone entries are included in the RMD, the second border
can use only 2,000 R-zones. However, according to aspects of the present invention,
when closing a border, if all the R-zones included in the border are merged into one R-
zone represented by one R-zone (=border) entry, the second border can use 6,999 R-
zones, thereby enhancing efficiency of using the single-recording-layer-write-once in-
formation storage medium 100 or the double-recording-layer-write-once information
storage medium 200.

FIGS. 8A and 8B illustrate a data area where a last border, in which data was
recorded in the random recordng mode, is closed and where a new last border is
created accordng to an embodiment of the present invention.

FIG. 8A illustrates k closed borders and the (k+1)th border that is a last open border
of the user area. Data was recorded from a first position 501 to a last position 503 in
the k+1) " border in the random recordng mode. The bitmap of the (k+1) " border in
RMD corresponding to the data area is also illustrated in FIG. 8A. The bitmap was
formed by allotting '1' to clusters where data was recorded and '0' to clusters where
data was not recorded.

FIG. 8B illustrates the data area where the (k+1)Lh border of FIG. 8A is closed and
the k+2) " border, which is a new last border, is open within the user area. The scope
of the (k+1)th border extends from the first position 501 to the last position 503. The
bitmap of the (k+2)th border in the RMD corresponding to the data area is also il-
lustrated in FIG. 8B. Since no data has been recorded in the k+2) o border, bit values
in the bitmap are ‘0.’

FIGS. 9A and 9B illustrate a data area where a last border, in which data was

recorded in the sequential recordng mode, is closed and where a new last border is
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created according to an embodment of the present invention. FIG. 9A illustrates k
closed borders 510 through 550 and the (k+1)th border 570, which is a last open border.
The (k+1)th border 570 includes (k+1) o through (k+n)th R-zones 571 through 575. Data
was recorded from a first position to a second position in the (k+n) " R-zone in the
sequential recording mode. Thus, the second position would correspond with the LRA
of the last border entry.

FIG. 9B illustrates the data area where the (k+1)th border 570 of FIG. 9A is closed
and the (k+2)th border 590, which is a new last border, is open. The (k+1) " R-zone 571
through a last position of the (k+n)th R-zone 575, where data was recorded, are merged
into one R-zone to become the (k+1)th border. In other words, the starting position of
the k+1) " R-zone 571 through the last position of the (k+n) " R-zone 575 where data
was recorded becomes the k+1) ® border that is closed.

FIG. 10 illustrates RMD 620 reflecting the recording management state of a write-
once information storage medium after, as illustrated in FIGS. 8B and 9B closing the
(k+1)th border, which is a previous last open border according to an embodment of the
present invention. Referring to the RMD 620 of FIG. 10, the write-once information
storage medium includes (k+2) borders, and a last border entry includes the state in-
formation, the starting address, and the LRA of the k+2) o border, which is a new last
open border.

As illustrated in FIGS. 8B and 9B if the (k+1) o border, which is the previous last
open border, is closed and the (k+2) " border, which is the new last open border, is
created, the data recording and/or reproducing apparatus updates previous RMD,
creates the RMD 620 illustrated in FIG. 10, and records the RMD 620 in the ap-
propriate RMD area. Since the last open border has become the (k+2) " border, the
RMD 620 will be different from the previous RMD. As such, the last border entry will
be changed, the 'total number of borders' will be increased by one, and the (k+1) "
border entry will be added to the 'list of closed border entries.'

The 'recording state of last open border' in the RMD 620 of FIG. 10 indicates the
state of being empty. In other words, no data has been recorded in the (k+2) " border,
which is a new last open border. If the write-once information storage medium in this
state is loaded into the data recording and/or reproducing apparatus, the data recording
and/or reproducing apparatus informs a host of the state of a last open border read
from the 'recording state of last open border' of last recorded RMD on the write-once
information storage medium. Then, the host determines in which recording mode data

will be recorded in the last open border k+2) " and issues a recording command.
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If the last border is closed to complete the write-once information storage medium,
there is no need to create a new last border in the data area. As described above, if the
write-once information storage medium is complete, final management information of
the write-once information storage medium, such as the TDFL and the TDDS, is
recorded in the FDMA. Then, the data recording and/or reproducing apparatus can
access the FDMA and determine whether the write-once information storage medium
is complete. Alternatively, last recorded RMD may be obtained, and, based on the state
information of a last border entry read from the last recorded RMD, it may be dete
rmined whether the write-once information storage medium is complete.

FIG. 11 is a block diagram of a data recording and/or reproducing apparatus
accordng to an embodiment of the present invention. Referring to FIG. 11, the data
recording and/or reproducing apparatus includes a recordng/readng unit 1, a
controlling unit 2, and a memory 3. A write-once information storage medum 10 is
either the single-recording-layer-write-once information storage medum 100 or the
double-recordng-layer-write-once information storage medium 200 of FIG. 1 or 2, re-
spectively, according to an embodment of the present invention.

The controlling unit 2 controls the recordng/reading unit 1 to record and/or
reproduce data on/from the write-once information storage medum 10. After
recording the data, the recording/reading unit 1 reads the recorded data to confirm the
existence of the recorded data. The controlling unit 2 controls the entire operation of
the data recording and/or reproducing apparatus.

After the write-once information storage medium 10 is loaded into the data
recording and/or reproducing apparatus, the data recording and/or reproducing
apparatus reads information, such as a last updated RMD, a TDDS, and a TDFL, from
the write-once information storage medium 10 and stores the information in the
memory 3. Thereafter, if user data is recorded in a last open border of the write-once
information storage medium 10 in the sequential recordng mode or the random
recording mode and RMD needs to be updated, the controlling unit 2 creates updated
RMD with reference to the RMD, which is stored in the memory 3 and read from the
write-once information storage medium 10.

A method of recording data on the write-once information storage medum 10 by
the data recording and/or reproducing apparatus of FIG. 10 according to an
embodment of the present invention will now be described. FIG. 12 is a flowchart il-
lustrating a method of recording data on the write-once information storage medum 10

according to an embodiment of the present invention.
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Although not shown in the drawings, when the write-once information storage
medium 10 is loaded into the data recordng and/or reproducing apparatus, the data
recording and/or reproducing apparatus is initialized to use the write-once information
storage medium 10. In other words, the controlling unit 2 reads basic control in-
formation needed to use the write-once information storage medium 10 and the last
updated TDFL, TDDS, and RMD from the lead-in and/or lead-out area and stores the
basic control information and the last updated TDFL, TDDS, and RMD in the memory
3.

The controlling unit 2 obtains the state information, the starting address and the
LRA of the last border from the last updated RMD. The controlling unit 2 determines
where a last updated file system was recorded based on the starting address and the
LRA of the last border, reads the last updated file system, and stores the last updated
file system in the memory 3. In addition, the controlling unit 2 obtains the 'recording
state of last open border' of the RMD and informs the host (not shown) of the state of a
last open border.

After the data recording and/or reproducing apparatus is initialized to use the write-
once information storage medium 10, if the data recording and/or reproducing
apparatus receives a command to record user data on the write-once information
storage medium 10 and the user data from the host (S810), the controlling unit 2
records the user data in the last open border of the write-once information storage
medium 10 in the sequential recording mode or the random recording mode (S830).

The host determines a data recording mode based on information regarding the
recording state of the last open border received from the controlling unit 2. In other
words, if the 'recording state of last open border' indicates that no data has been
recorded in the last open border, the host determines in which recording mode data
will be recorded in the last open border and transmits a recordng command to the
controlling unit 2. However, if the 'recording state of last open border' indicates that
data has already been recorded in the last open border in the random recording mode
or the sequential recording mode, the host commands the controlling unit 2 to record
new data in a matching recording mode.

The data recording and/or reproducing apparatus creates updated RMD with
reference to the RMD, which is stored in the memory 3 at predetermined timing and
read from the write-once information storage medum 10, and records the updated
RMD in the RMD area (S850). The structure of the updated RMD is identical to the
RMD 400 of FIG. 4. As described above, the contents of the 'recordng state of last
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open border' included in the updated RMD differ according to whether data was
recorded in the random recordng mode or the sequential recording mode in the last
open border.

FIG. 13 is a flowchart illustrating S830 of FIG. 12 according to an embodiment of
the present invention. Specifically, FIG. 13 illustrates a method of closing a last open
border after recording data in the last open border in the sequential recording mode.

First, user data is recorded in the last open border in units of R-zones (S831).
When the last open border is closed at the command of a user or the host, the
controlling unit 2 determines the extent from a starting position to a last position of the
last open border where the user data was recorded as a last closed border (S833).

The controlling unit 2 merges at least one R-zone included in the last closed border
into one R-zone (S835). S833 and S835 may be better understood with reference to
FIGS. 9A and 9B.

As described above, when closing the last open border, the controlling unit 2
creates updated RMD and records the updated RMD in the RMD area of the write-
once information storage medium 10. The time when the RMD will be updated can be
determined in diverse ways. For example, the RMD may be updated at predetermined
intervals or after the completion of a round of recordng operation. Alternatively, the
RMD may be updated if a predetermined amount of user data is recorded on the write-
once information storage medium 10.

A method of reproducing RMD recorded on the write-once information storage
medum 10 according to an embodiment of the present invention will now be
described. A data reproducing apparatus accordng to the present embodiment uses the
data recording and/or reproducing apparatus of FIG. 10. However, since the data re-
producing apparatus is for reproduction only, the recording/reading unit 1 functions as
a reading unit only, and the controlling unit 2 performs only reading-related functions.

FIG. 14 is a flowchart illustrating a method of reproducing data accordng to an
embodment of the present invention. When the write-once information storage
medium 10 is loaded into the data reproducing apparatus (S910), the data reproducing
apparatus reads a last updated RMD from the write-once information storage medum
10 and stores the last updated RMD in the memory 3 (S930).

The last updated RMD from the write-once information storage medum 10 is read
when the data reproducing apparatus is initialized to use the write-once information
storage medium 10. In other words, the controlling unit 2 reads basic control in-

formation needed to use the write-once information storage medium 10 and the last
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updated TDFL, TDDS stored in an FDMA, and RMD from the lead-in and/or lead-out
area and stores the basic control information and the last updated TDFL, TDDS, and
RMD in the memory 3.

[96] The controlling unit 2 obtains the state information, starting address, and the LRA
of the last border from the last updated RMD structured like the RMD 400 of FIG. 4
(8950). The controlling unit 2 determines where a last updated file system was
recorded based on the starting address and the L.LRA of the last border (S970). For
example, in the case of an UDF file system, an anchor point must be at least two out
of: 1) a logical sector number 256, 2) a last logical sector number-256, or 3) a last
logical sector number in the last border. Therefore, the data reproducing apparatus can
determine where the last updated file system was recorded based on the starting
address and the LRA of the last border .

[97] If the last border is open and no data has been recorded in the last border, the last
updated file system may not be recorded in the last border. In this case, the controlling
unit 2 obtains the starting address and the LRA of a last closed border from the list of
closed border entries 430 in the RMD 400. Then, the controlling unit 2 can determine
where the last updated file system was recorded based on the starting address and the
LLRA of the last closed border.

[98] The controlling unit 2 reads and reproduces the last updated file system from the
write-once information storage medium 10 (S990). By reproducing the last updated
file system, the controlling unit 2 interprets the read file system and recognizes the
type of user data recorded on the write-once information storage medium 10, the
location where the user data was recorded, and a directory structure.

[99] Although not shown in the drawings, the host determines a data reproducing mode
based on information regarding the recording state of the last open border received
from the controlling unit 2. In other words, the host determines in which recording
mode data was recorded in the last open border based on the 'recording state of last
open border' and commands the controlling unit 2 to reproduce the data accordng to
the determined recording mode.

[100] The present invention can also be implemented as computer-readable code on a
computer-readable recording medium. The computer-readable recordng medium is
any data storage device that can store data which can be thereafter read by a computer
system. Examples of the computer-readable recordng medium include read-only
memory (ROM), random-access memory (RAM), CD-ROMs, magnetic tapes, floppy

disks, optical data storage devices, and carrier waves (such as data transmission
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through the Internet).

The computer-readable recordng medium can also be distributed over network-
coupled computer systems so that the computer-readable code is stored and executed
in a distributed fashion.

Although a few embodments 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 embodment without departing from the principles and spirit of the invention,

the scope of which is defined in the claims and their equivalents.
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Claims
1. A write-once information storage medium, comprising:
at least one data area used to record user data; and
at least one recordng management data area used to record recording
management data needed to use the at least one data area by dividng the at least
one data area into a plurality of borders when recording the user data in a
sequential recordng mode and/or a random recording mode in the at least one
data area.
2. The medium of claim 1, wherein the recording management data comprises a
last border entry including a starting address and a last recorded address of a last
border, wherein the last border entry includes state information indicating
whether the last border is a closed border for reproduction and whether the last
border will be used in the sequential recordng mode and/or the random
recordng mode.
3. The medium of claim 2, wherein the recordng management data comprises a
list of closed border entries including a starting address and a last recorded
address of each closed border for reproduction.
4. The medium of claim 2, wherein the last border entry comprises a list of at
least one recording zone entry of the last border, each recording zone entry
including a starting address and a last recorded address of at least one recording
zone included in the last border when the user data was recorded in the last
border in units of recordng zones in the sequential recording mode.
5. The medium of claim 2, wherein the last border entry comprises a bitmap
indicating a recording state of the last border when the user data was recorded in
the last border in the random recording mode.
6. The medium of claim 2, wherein the state information indicates that the last
border is closed when the write-once information storage medium is complete.
7. A method of recording data on a write-once information storage medium
comprising a data area divided into a plurality of closed borders for reproduction
and a last open border in which new data is recordable, the method comprising:
recording user data in a sequential recordng mode or a random recording mode
in the last open border; and
creating and recording recording management data includng a last border entry,

which contains a starting address and a last recorded address of the last open
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border and state information indicating whether the last border is a closed border
for reproduction and whether the last open border will be used in the sequential
recording mode or the random recording mode.

8. The method of claim 7, wherein the last border entry comprises a list of at
least one recording zone entry of the last border, each recording zone entry
including a starting address and a last recorded address of at least one recording
zone included in the last border, when the user data was recorded in the last
border in units of recordng zones and in the sequential recordng mode.

9. The method of claim 7, wherein the last border entry comprises a bitmap
indicating a recording state of the last border when the user data is recorded in
the last border in the random recording mode.

10. The method of claim 7, wherein the last border entry comprises the state in-
formation indicating whether the last border is closed or open.

11. The method of claim 7, wherein the recording management data comprises a
list of closed border entries including a starting address and a last recorded
address of each of the plurality of closed borders.

12. The method of claim 7, wherein the state information indicates that the last
border is closed when the write-once information storage medium is complete.
13. The method of claim 7, wherein the recording of the user data comprises de-
termining an extent from a starting position to a last position of the last border
where the user data is recorded as a last closed border and merging at least one
recording zone included in the last closed border into one recording zone, and
the creating and recording of the recordng management data comprises creating
and recording the recording management data including a list of closed border
entries, which contain the starting address and the last recorded address of the
last closed border, when recording the user data in the last border in the
sequential recordng mode and in units of recordng zones.

14. A data recording apparatus recording data on a write-once information
storage medum comprising a data area divided into a plurality of closed borders
for reproduction and a last open border in which new data is recordable, the
apparatus comprising;:

arecording/reading unit recording data on the write-once information storage
medum and reading the recorded data; and

a controlling unit controlling the recordng/reading unit to record user data in a

sequential recording mode or a random recordng mode, creating recording
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management data including a last border entry, which contains a starting address
and a last recorded address of the last border and state information indicating
whether the last border is a closed border for reproduction and whether the last
border will be used in the sequential recordng mode or the random recording
mode, and controlling the recordng/reading unit to record the recording
management data on the write-once information storage medium.

15. The apparatus of claim 14, wherein the last border entry comprises a list of at
least one recording zone entry of the last border, each recording zone entry
including a starting address and a last recorded address of at least one recording
zone included in the last border, when the user data was recorded in the last
border in units of recordng zones and in the sequential recordng mode.

16. The apparatus of claim 14, wherein the last border entry comprises a bitmap
indicating a recording state of the last border when the user data is recorded in
the last border in the random recording mode.

17. The apparatus of claim 14, wherein the last border entry comprises the state
information indicating whether the last border is closed or open.

18. The apparatus of claim 14, wherein the recordng management data
comprises a list of closed border entries includng a starting address and a last
recorded address of each of the plurality of closed borders.

19. The apparatus of claim 14, wherein the state information indicates that the
last border is closed when the write-once information storage medium is
complete.

20. The apparatus of claim 14, wherein when recordng the user data in the last
border in the sequential recording mode and in units of recording zones, the
controlling unit determines an extent from a starting position to a last position of
the last border where the user data is recorded as a last closed border, merges at
least one recording zone included in the last closed border into one recording
zone, and creates recordng management data including a list of closed border
entries, which contain a starting address and a last recorded address of the last
closed border.

21. The apparatus of claim 20, wherein the controlling unit creates the recordng
management data including the last closed border at predetermined intervals.
22. The apparatus of claim 20, wherein the controlling unit creates the recordng
management data including the last closed border after a threshold amount of the

user data is recorded on the information storage medium.
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23. A method of reproducing data recorded on a write-once information storage
medium comprising a data area divided into a plurality of borders, the method
comprising:

reading last recorded recording management data from the write-once in-
formation storage medium;

obtaining a starting address and a last recorded address of a last border from the
recording management data;

determining where a last updated file system was recorded based on the starting
address and the last recorded address of the last border; and

reading and reproducing the last updated file system.

24. The method of claim 23, wherein the recording management data includes a
last border entry comprising state information indicating whether the last border
is a closed border for reproduction or an open border in which new data is
recordable.

25. The method of claim 23, wherein the recording management data comprises
a list of closed border entries including a starting address and a last recorded
addresss of each closed border for reproduction.

26. The method of claim 23, wherein the recordng management data comprises
a list of at least one recording zone entry of the last border, each recording zone
entry including a starting address and a last recorded address of at least one
recording zone included in the last border.

27. The method of claim 25, wherein the determining where the last updated file
system was recorded comprises:

obtaining from the list of closed border entries the starting address and the last
recorded address of a last closed border if no data has been recorded in the last
border; and

determining where the last update file system was recorded based on the starting
address and the last recorded address of the last closed border.

28. The method of claim 24, further comprising reproducing the data recorded in
the last border in a sequential recording mode or a random recording mode based
on the state information indicating whether the data was recorded in the
sequential recording mode or the random recoding mode.

29. A data reproducing apparatus reproducing data recorded on a write-once in-
formation storage medium comprising a data area divided into a plurality of

borders, the apparatus comprising:
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areading unit readng data recorded on the write-once information storage
medium; and

a controlling unit controlling the reading unit to read last recorded recording
management data from the write-once information storage medum, determining
where a last updated file system was recorded based on a starting address and a
last recorded address of a last border included in the recordng management data,
and controlling the reading unit to read the last updated file system from the
write-once information storage medium.

30. The apparatus of claim 29, wherein the recording management data
comprises a last border entry comprising state information indcating whether the
last border is a closed border for reproduction or an open border in which new
data is recordable.

31. The apparatus of claim 29, wherein the recordng management data
comprises a list of closed border entries including a starting address and a last
recorded address of each closed border for reproduction.

32. The apparatus of claim 29, wherein the recordng management data
comprises a list of at least one recording zone entry of the last border, each
recording zone entry including a starting address and a last recorded address of at
least one recording zone included in the last border.

33. The apparatus of claim 31, wherein if no data has been recorded in the last
border, the controlling unit obtains the starting address and the last recorded
address of a last closed border, in which the data was last recorded, from the list
of closed border entries and, based on the starting address and the last recorded
address of the last closed border, determines where a last update file system was
recorded.

34. The apparatus of claim 29, wherein the recording management data
comprises state information indicating whether the data was recorded in a
sequential recording mode or a random recoding mode, and the controlling unit
determines whether the data was in the sequential recording mode or the random
recordng mode based on the state information.

35. A computer-readable recordng medum having stored thereon a program for
executing a method of recording data on a write-once information storage
medium comprising a data area divided into a plurality of closed borders for re-
production and a last open border in which new data is recordable, the method

comprising:
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recording user data in a sequential recording mode or a random recording mode
in the last border; and

creating and recording recording management data includng a last border entry,
which contains a starting address and a last recorded address of the last border
and state information indicating whether the last border is a closed border for re-
production and whether the last border will be used in the sequential recording
mode or the random recordng mode.

36. A computer-readable recordng medum having stored thereon a program for
executing a method of reproducing data recorded on a write-once information
storage medum comprising a data area divided into a plurality of borders, the
method comprising:

reading last recorded recording management data from the write-once in-
formation storage medium;

obtaining a starting address and a last recorded address of a last border from the
recordng management data;

determining where a last updated file system was recorded based on the starting
address and the last recorded address of the last border; and

reading and reproducing the last updated file system.

37. A write once information storage medium for use with a recordng and/or re-
producing apparatus, comprising:

a plurality of borders each having an open state in which new data is recordable
or a closed state in which new data is not recordable;

recordng management data which comprises information used by the re-
producing apparatus to control the recordng of the data in the plurality of
borders, such that only a last one of the plurality of borders is open or closed and
the remaining plurality of borders are closed and a format of the last one of the
plurality of borders depends on a type of recording mode used to record the new
data.

38. The information storage medium of claim 35, wherein the type of recordng
mode is a sequential recordng mode.

39. The information storage medium of claim 36, wherein the format of the last
one of the plurality of borders comprises a plurality of recording zones used to
record the new data and the recording management data comprises a starting
address and last recorded address of each of the plurality of recording zones, and
a border starting address and a border last recorded address for each of the
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plurality of borders except the last one.

40. The information storage medium of claim 35, wherein the type of recordng
mode is a random recordng mode.

41. The information storage medium of claim 40, wherein the format of the last
one of the plurality of borders comprises a bitmap indcating a recording state of
clusters of the last one of the plurality of borders when in the open state.

42. The information storage medium of claim 41, wherein the recording
management data of the remaining plurality of borders includes only a starting
address and a last recorded address of each of the remaining plurality of borders.
43. The information storage medium of claim 41, wherein the recording
management data of the remaining plurality of borders which are closed does not
include bitmaps of each of the remaining plurality of borders thus increasing a
storage amount available for the bitmap of the last one of the plurality of borders.
44. The information storage medium of claim 37, wherein the recording
management data of the last one of the plurality of borders includes state in-
formation indicating whether the last one of the plurality of borders is closed or
open, a starting address of the last one of the plurality of borders, a last recorded
address of the last one of the plurality of borders, and the recordng management
data of the remaining plurality of borders includes a starting address and a last
recorded address of each of the remaining plurality of borders.

45. The information storage medium of claim 44, wherein the state information
further indicates whether the last one of the plurality of borders is open and
empty and the type of the recordng mode.



6/13

PCT/KR2004/003482

WO 2005/066954

FIG. 8A
- USER AREA -
- (k+1)th BORDER (LAST OPEN BORDER) -
503
.

NN

.
m RECORDED AREA D UNRECORDED AREA BITMAP




WO 2005/066954

113

PCT/KR2004/003482

100
FDMA 2
LEAD-IN
AREA RMD AREA 0
FDMA 1
SPARE AREA 0
DATA AREA USER AREA
SPARE AREA 1
FDMA 3
LEAD-OUT
AREA RMD AREA 1
FDMA 4




PCT/KR2004/003482

WO 2005/066954

2/12

8 VG ¥ VNG
£ VAHY OWY L y3dy 2 vauy oWy AL
TN TN
£ YRGS £ YN
VY Gaen L Y3HY YiVQ 0 Y3y H30 0 Y3HY V1¥(
| YaHY 34VdS 0 VIHY JuvdS
G Yo L VWG
Yady YauY
| ¥3HV GAH 0T { VdHY (N Ni-¥31
9 YW 2 YINGS
ooz~

¢ Vi

SUBSTITUTE SHEET (RULE 26)



3/13
WO 2005/066954

FIG. 3A

310

RMD #0

RMD #1

RMD #2

RMD
AREA

RMD #n

REMAINING AREA

FIG. 3B

330

REMAINING AREA

RMD #n

RMD
AREA

RMD #2

RMD #1

RMD #0

PCT/KR2004/003482



4/13

WO 2005/066954

PCT/KR2004/003482

FIG. 4
400 410
RMD HEADER RMD IDENTIFIER (411)
\ LAST BORDER ENTRY (413)
LIST OF CLOSED BORDER
ENTRIES (430} TOTAL NUMBER OF
RMD BORDERS (415)
RECORDING STATE OF
LAST OPEN BORDER (450)
FIG. 5
/ 413
STATE
INFORMATION STARTING ADDRESS LRA
FIG. 6
P 470
BORDER ENTRY #1
LIST OF CLOSED BORDER ENTRY #2
BORDER ENTRIES
BORDER ENTRY #k
RECORDING
STATE OF LAST BITMAP
OPEN BORDER




513
WO 2005/066954 PCT/KR2004/003482

FIG. 7

490
BORDER ENTRY #1
LIST OF CLOSED BORDER ENTRY #2
BORDER ENTRIES
BORDER ENTRY #k
R-ZONE ENTRY #(k+1)
R-ZONE ENTRY #(k+2)
RECORDING
STATE OF LAST
OPEN BORDER R-ZONE ENTRY #(k+n)
00h




PCT/KR2004/003482

WO 2005/066954

6/12

dVALIE

L/
YaHy (J304H0O03UNN D Y3HY 0304003 m

NN\

N

RNARANEN
D
N

\
7 7

Z
7

NN

"N
NN
NN

NN

N

[

- (H30404d N3dO 1SY1)

H3adod Ui(z+1)

£0s

(Q3SOD) HIAHOT W 1+4)

10G

1

Y38y HASN

d8 "Old

SUBSTITUTE SHEET (RULE 26)



PCT/KR2004/003482

WO 2005/066954

7/12

Y3HY 030HOJ3UNN :

VadY 03904003 :

U

7

(G19)
INOZ-H
UHUu-+)

J-— i

(219)
ANOZ-H
Yi(g)

(129)
INOZ-H
Ui( 1)

|

(029) HAAHOS UI( L+4)

(05S)
H3aQHO04g
UM

V6 "OId

(0es)
H30HOY
pug

(019)
"H30404
11

SUBSTITUTE SHEET (RULE 26)



PCT/KR2004/003482

WO 2005/066954

8/12

VIV Q3aHOO3ENN ¢

V3aHY 04040034 ¢

7%

%

7

%

(069)
H3aQHOd
Uiz+)

(045) H3CQHOY W(i+)

(055)
H3aHo4
Ui

46 "OId

(0€9)

H3aH04
pug

(019)

H3aH0d
181

SUBSTITUTE SHEET (RULE 26)



PCT/KR2004/003482

WO 2005/066954

9/12

H3aQH08 N340

oo 1SY1 40 31Y1S
ONIJHOD3Y
L+¥# AHINT HIAHOSE
SIHINI
‘o H3a40o8 350710
40 1S/
14 AHINS J304048
2+ = SHIQHOE 40 HIGWNN TV.LOL
AHINA HAJQHOH AHINA H40HOY HAOVY3H QWY
>M“_Nw_w_w Mw_ w%m (@) 40 $$36aaV | ,, (2+%) 40 NOILYWHOANI
HL ONI1HY1S A1VIS
H3141LN3AI QWH
029~

0T "OId

SUBSTITUTE SHEET (RULE 26)



WO 2005/066954

1 —

11/13

PCT/KR2004/003482

10

FIG. 11
INPUT
RECORDING/ |- CONTROLLING | _ 9
READING UNIT - UNIT
f 3
¥
(((tr €5 m)) MEMORY 3
FIG. 12
( START )
RECEIVE COMMAND TO RECORD USER |__ 3810
DATA ON WRITE-ONCE INFORMATION
STORAGE MEDIUM
RECORD USER DATA IN LAST OPEN
BORDER IN SEQUENTIAL RECORDING F— S830
MODE OR RANDOM RECORDING MODE
CREATE AND RECORD RMD 3850

INCLUDING LAST BORDER ENTRY

END



12/13

FIG. 13
FROM $810

5830
RECORD USER DATA |» 3831 |
2 DETERMINE LAST 5833 |
g CLOSED BORDER g
| MERGE R-ZONES INLAST |-8835
; CLOSED BORDER g

( TOS850 )




13/13
WO 2005/066954

FIG. 14

LOAD WRITE-ONCE INFORMATION
STORAGE MEDIUM

PCT/KR2004/003482

- 8910

l

OBTAIN STARTING ADDRESS AND

READ LAST RECORDED RMD \W S930

LRA OF LAST BORDER FROM RMD [~ 5950
DETERMINE WHERE LAST |
UPDATED FILE SYSTEM WAS
RECORDED
READ AND REPRODUCE LAST | oo
UPDATED FILE SYSTEM

END



INTERNATIONAL SEARCH REPORT Intermaonal spplicaton No.

PCT/KR2004/003482

A.  CLASSIFICATION OF SUBJECT MATTER
IPC7 G11B 20/12

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
G11B 20/12 G11B 7/00 G11B 20/10 G11B 7/007

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the intertnational search (name of data base and, where practicable, search terms used)
WPI, PAJ "RMD(Recording management data), FDMA, TDDS, TDFL, border, navigation, management, address"

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A JP 07-220400 A (MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.) 18 August 1995 1,7, 14, 23,29, 35-37 1
See the whole document C

1A I | JP2002117649A (SONYCORPORAT]ON) 19Apr112002 _ . L 1,7, 14,23,2'9_,35_-37
R Seethewholedocument S . ’ L.

A - JP 2002-352522 A (MATSUSHITA ELECTRIC INDUSTRIAL CO LTD.) 6 December 2002 1,7, 14,23, 29, 35-37
See the whole document

A EP 0,737,979 A2 (KABUSHIKI KAISHA TOSHIBA) 16 Oct. 1996 11,7, 14, 23, 29, 35-37
See the whole document

PA JP 2004-21338 A (FUNTSU LIMITED) 22 January 2004 1,7, 14, 23, 29, 35-37

See the whole document

I:I Further documents are listed in the continuation of Box C. D See patent family annex.
* Special categories of cited documents: ’ "T" later document published after the international filing date or priority
"A"  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E"- earlier application or patent but published on or after the international ~ "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"0" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the intemational filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
07 APRIL 2005 (07.04.2005) 08 APRIL 2005 (08.04.2005)
Name and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office '
920 Dunsan-dong, Seo-gu, Daejeon 302-701, KIM, Yong Woong
Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-5698

Form PCT/ISA/210 (second sheet) (January 2004)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

