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Description
Technical Field

[0001] The present invention relates to managing
physical access control (PAC) and recording data, media
containing PAC and recording data (for example, high
density optical discs, such as Blu-ray Disc) and appara-
tus and methods for recording and/or reproducing data
to and/or from the media.

Background Art

[0002] Media, for example, optical discs may be used
for recording a large quantity of data. Of the optical discs
available, a new high density optical media (HD-DVD),
for example, the Blu-ray Disc (hereafter called as "BD")
is under development, which enables increased record-
ing and/or storing of high definition video and/or audio
data.

[0003] BD further includes a rewritable Blu-ray disc
(BD-RE), Blu-ray disc writable once (BD-WO), and Blu-
ray disc read only (BD-ROM).

[0004] Currently, one problem with existing systems is
the potential incompatibility between drives of different
versions, for example a drive of a previous version with
a previous set of capabilities may have difficulty interact-
ing with a medium that has interacted with a drive includ-
ing at least one capability from a subsequent set of ca-
pabilities.

[0005] Another problem with existing systems is deter-
mining an initialization, re- initialization, formatting,
and/or reformatting procedure for physical access control
(PAC) information stored on the medium, for example, a
rewritable Blu-ray disc (BD-RE).

[0006] US 2003/210627 A1 relates to recording digital
information signals on a recording medium. It describes
a Defect Management system based on a Main Defect
Table. Furtherreference is made to EP-A-1505 597 (doc-
ument under Art. 54(3)EPC). The invention is specified
in the claims.

[0007] The presentinvention provides a PAC on a me-
dium, such as a high density optical disc, and apparatus
and methods for recording data to and reproducing data
from the medium using the PAC may be initialized, re-
initialized, formatted, and/or reformatted.

[0008] It is to be understood that both the foregoing
general description and the following detailed description
of the present invention are exemplary and explanatory
and are intended to provide further explanation of the
invention as claimed.

Brief Description of Drawings

[0009] The accompanying drawings, which are includ-
ed to provide afurther understanding of example embod-
iments of the invention and are incorporated in and con-
stitute a part of this application, illustrate example em-
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bodiment(s) of the invention where,

FIGs. 1A and 1B illustrate PAC zones on a high den-
sity optical disc in accordance with an example em-
bodiment of the present invention;

FIG. 2illustrates an INFO2 zone and an INFO1 zone
on a high density optical disc in accordance with an
example embodiment of the present invention;

FIG 3 illustrates a PAC recorded on a high density
optical disc in accordance with an example embod-
iment of the present invention;

FIG 4 illustrates a PAC on a high density optical disc
in accordance with an example embodiment of the
present invention;

FIG 5 illustrates an "Unknown PAC Rules" field in
accordance with an example embodiment of the
present invention;

FIG 6 illustrates a high density optical disc in accord-
ance with an example embodiment of the present
invention;

FIG 7 illustrates a Primary PAC zone on a high den-
sity optical disc in accordance with an example em-
bodiment of the present invention;

FIG 8illustrates a PAC zone on a high density optical
disc in accordance with an example embodiment of
the present invention;

FIG 9illustrates a DDS on a high density optical disc
in accordance with an example embodiment of the
present invention;

FIG 10 indicates status information of a PAC zone
in accordance with an example embodiment of the
present invention;

FIGs. 11A - 11D illustrate structures, each showing
a PAC status information field of a DDS which indi-
cates status information of a PAC zone, in accord-
ance with an example embodiment of the present
invention;

FIGs. 12A-12B illustrate initializing a PAC in accord-
ance with an example embodiment of the present
invention;

FIGs. 13A-13B illustrate initializing a PAC in accord-
ance with another example embodiment of the
present invention;

FIGs. 14A-14B illustrate initializing a PAC in accord-
ance with another example embodiment of the
present invention;

FIGs. 15A-15B illustrate initializing a PAC in accord-
ance with another example embodiment of the
present invention; and

FIG 17 illustrates a block diagram of an optical re-
cording/producing apparatus in accordance with an
example embodiment of the present invention.

Best Mode for Carrying Out the Invention

[0010] Reference willnow be made indetailtoexample
embodiments of the present invention, illustrated in the
accompanying drawings. Wherever possible, the same
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reference numbers will be used throughout the drawings
to refer to the same or like parts.

[0011] In an example embodiment, in addition to its
ordinary and customary meaning, the term "physical ac-
cess control (PAC)" may include additional information
being recorded on the disc for managing/controlling data
recording and reproduction for an entire disc or a specific
segment within a physical zone of the disc. The term
"physical access control (PAC)" may be referred to as
"PAC", "PAC information", and/or "PAC control informa-
tion" for simplicity.

[0012] In addition, a zone within the disc on which the
PAC is recorded may be referred to as a "PAC zone" and
the PAC being recording in the PAC zone in cluster units
may be referred to as a "PAC cluster" for simplicity.
[0013] Furthermore, a PAC according to example em-
bodiments of the present invention may include an "un-
known rule", which may restrict read/write of data for the
entire disc or a specific segment, for a drive having a
specifically unknown PAC_ID and including a drive of a
previous version (for example, a "legacy" version"). A
PAC having an "unknown rule" applied thereto may be
referred to as an "Unknown PAC". Similarly, a known
specific PAC_ID recorded on the PAC may be referred
to as a "known rule" and "PAC specific information" that
is applied to the PAC may be referred to as a "Known
PAC".

[0014] In an example embodiment, a "Known PAC"
may be a PAC having information related to a date of
disc initialization and information (for example, Recorder
ID, if one disc is recorded with many recorders, this may
be useful information) on a recorder (which may be an
optical disc drive) of each cluster on the disc and may be
referred to as a "Primary PAC".

[0015] A structure in which the PAC is recorded on the
PAC zone, and apparatus and method for recording and
reproducing a data by using the same will be described
with reference to the attached drawings.

[0016] FIGS. 1A or 1B illustrate PAC zones on a high
density optical disc in accordance with an example em-
bodiment of the present invention.

[0017] Referring to FIG. 1A, the high density optical
disc may be partitioned from an inner circumference to
an outer circumference, into a lead-in zone, a data zone,
and a lead-out zone. The lead-in zone may be further
partitioned into an INFO2 zone and an INFO1 zone for
recording various kinds of information thereon. The
IMFO2zone and an INFO1 zone may include PAC (Phys-
ical Access Control) zones.

[0018] For convenience, a PAC zone assigned to the
INFO2 zone may be labeled a PAC2 zone and the PAC
zone assigned to the INFO1 zone may be labeled a PAC1
zone. One of the PAC2 zone and the PAC1 zone may
have an original PAC recorded thereon and the other one
may have a back up zone for recording a copy of the
original PAC. If a writing direction is from the inner cir-
cumference to the outer circumference of the disc, it may
be advantageous that the original PAC is recorded on
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the PACII zone and the backup PAC is recorded on the
PACI zone.

[0019] FIG. 1Billustrates a diagram of a dual layer disc
structure having two recording layers including first re-
cording layer (LO: Layer 0) and second recording layer
(L1: Layer 1), wherein each of the recording layers in-
cludes a Lead-in/out Zone (also called as an Inner Zone),
a Data Area, and an Outer Zone 0, or 1.

[0020] Each of the lead-in zone (inner zone 0) and the
lead-out zone (inner zone 1) may include an INFO 2 zone
and an INFO 1 zone for recording management informa-
tion of the disc, and the PAC zones may be located in
the INFO2 zone and/or the INFO1 zone.

[0021] Similar to a single layer disc, a PAC zone as-
signed to the INFO2 zone may be labeled a PAC2 zone
and the PAC zone assigned to the INFO1 zone may be
labeled a PAC1 zone. One of the PAC2 zone and the
PAC1 zone may have an original PAC recorded thereon
and the other one may have a back up zone for recording
a copy of the original PAC. If a writing direction is from
the inner circumference to the outer circumference of the
disc, it may be advantageous that the original PAC is
recorded on the PACII zone and the backup PAC is re-
corded on the PACI zone.

[0022] In the example shown in FIG 1B, because the
PAC1 and PAC2 zones are not only in the lead-in zone,
but also in the lead-out zone for the dual layer disc, the
dual layer disc has a PAC size two times greater than
the single layer disc.

[0023] The PAC zone may be provided to handle prob-
lems that may occur when an older version of a drive
apparatus cannot detect functions on a disc added hav-
ing functions compatible with a newer version of a drive
apparatus. The PAC zone may handle compatibility prob-
lems using one or more an "unknown rules".

[0024] An "unknown rule" may be used to control pre-
dictable operations of the disc, for example, basic control
ofread, write, etc., linearreplacement of a defective zone,
logical overwrite, etc. An area may also be provided on
the disc, indicating where the "unknown rule" is applica-
ble, for example, segments for defining the entire disc or
a certain portion of the disc, which is described later in
more detail.

[0025] In areas of the disc managed by the "unknown
rule", there may be provided a DMA (Disc Management
Area), a Spare Area, a User Data Area, and/or other sim-
ilar areas.

[0026] In areas of the disc managed by the "unknown
rule", there are a DMA (Disc Management Area), a Spare
Area, a User Data Area, and the like, and particularly,
with regard to the User Data Area, segment areas which
are predetermined areas on the disc the "unknown rule"
is applicable thereto can be designated thereto. (The
segment will be described in more detail, later.)

[0027] That is, by using the "unknown rule", rules
and/or other operations for controlling predictable oper-
ations of the above areas, such as, starting from basic
operations of recording and reproducing, linear replace-
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ment of a defective area, logical overwrite of the BD-WO,
and/or other similar operations may be defined.

[0028] Thus, by defining an area of the disc, an older
version drive apparatus is able to access by using the
"unknown role", a newer version of the disc reduces un-
necessary access operation of the older version drive
apparatus.

[0029] Moreover, by defining an accessible area on a
physical area of the disc for an older version drive appa-
ratus to access by using the PAC, a data area containing
user data recorded thereon can be protected more ro-
bustly and/or unauthorized access (for example, hack-
ing) of the disc may be prevented or reduced.

[0030] The INFO2 zone and the INFO1 zone having
the PACII and | zones therein in the lead-in zone may be
reviewed in view of writable characteristics of the high
density optical disc.

[0031] FIG 2 illustrates INFO2 zone and the INFO1
zone on a high density optical disc in accordance with
an example embodiment of the present invention.
[0032] Referring to FIG 2, for an example BD-RE high
density optical disc, the INFO2 zone may have 256 clus-
ters including 32 clusters of PACII zone, 32 clusters of
DMA (Defect Management Area) 2 zone for management
of defects, 32 clusters of CD (Control Data) 2 zone having
control information recorded thereon, and/or 32 clusters
of BZ (Buffer Zone) 3 zone of a buffer zone.

[0033] TheINFO1zone mayinclude 32 clusters of BZ2
zone of a buffer area, 32 clusters of drive area which may
be a drive area for storing information specific to a drive,
32 clusters of DMA1 zone for managing defects, 32 clus-
ters of CD1 zone for recording control information, and/or
a BZ1-PACI zone utilizable as the PAC zone.

[0034] For a write once high density optical disc (BD-
R), the INFO2 zone may have 256 clusters including a
PACII zone, a DMA 2 zone, a CD 2 zone, and a BZ 3
zone, each with 32 clusters, and the INFO1 zone includes
a BZ2 zone, a DMA1 zone, a CD1 zone, and/or a BZ1-
PACI zone, each with 32 clusters, and 128 clusters of
drive area.

[0035] For a read only high density optical disc (BD-
ROM), the INFO2 zone may have 256 clusters including
a PACIl zone, a CD 2 zone, and a BZ 3 zone, each with
32 clusters, and the INFO1 zone 256 clusters including
aCD1 zone, and/or a BZ1-PACI zone, each with 32 clus-
ters.

[0036] The PAC zones of example embodiments of the
present invention may be assigned to the INFO2 zone
and/or the INFO1 zone in the lead in zone in 32 clusters
each, according to rewritable characteristics of the high
density optical disc.

[0037] In an example of a dual layer disc having two
recording layers, the PAC zone may be designated, not
only in the lead-in zone, but also in the lead-out zone,
such that one PAC zone may have 64 clusters.

[0038] In a PAC zone of 32 clusters (or 64 clusters),
one PAC may have one cluster, for recording a plurality
ofvalid PACs. There also may be a plurality of one cluster
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sized PACs if desired. An example structure in which one
PAC is recorded as one cluster is described with refer-
ence to FIG 3.

[0039] FIG 3 illustrates a diagram of a structure of a
PAC recorded on a high density optical disc in accord-
ance with an example embodiment of the present inven-
tion.

[0040] ReferringtoFIG. 3, one PAC of one cluster size
(32 sectors) may include a header zone and a specific
information zone, specific to a particular disc drive (for
example, optical disc drive).

[0041] The PAC header zone may have 384 bytes al-
located to a first sector of the PAC, for recording various
kinds of PAC information, such as information on an "un-
known PAC rule" and segments, and another area of the
PAC zone may have information specific to the (optical)
disc drive may be referred to as "known rules" recorded
thereon.

[0042] An example structure of a PAC recorded in
above structure is described with reference to FIG. 4. For
convenience, in the description, particular fields of the
PAC that require more detailed description will refer to
drawings that illustrate the particular fields.

[0043] FIG. 4 illustrates a diagram showing a structure
of a PAC on a high density optical disc in accordance
with an example embodiment of the present invention.
[0044] Referring to FIG. 4, the PAC may include a
header portion (in an example, up to 384 bytes of the first
frame) applicable to all PACs and an area having infor-
mation specific to the drive, recorded thereon.

[0045] Anexample header portion may include 4 bytes
of "PAC_ID", 4 bytes of "Unknown PAC Rules", 1 byte
of "Entire Disc Flag", 1 byte of "Number of Segments",
and/or 32 segments "Segment_0 ~ Segment_31" each
with 8 bytes.

[0046] The "PAC_ID™ may provide the present PAC
status and identification codes, for example, if the
"PAC_ID"is 00 00 00 00h’ , the "PAC_ID" may indicate
that the present PAC is not used, and if the "PAC_ID" is
'FF FF FF FFh’, the "PAC_ID" may indicate that the
present PAC zone is available for use again even if the
PAC zone has been used previously.

[0047] By recording the "PAC_ID" in predetermined
bits, such as ’'54 53 54 00h’, the "PAC_ID" is used as a
code for determining if the disc is one that the present
drive can make free access. That is, if the present drive
does not know the "PAC_ID" applied thus, determining
that this is a case when the present drive can not under-
stand the present PAC under a reason of version mis-
match, or the like, the '54 53 54 00h’ is used as code
requiring to refer to information recorded on the "Un-
known PAC Rules" field.

[0048] As described, the "Unknown PAC Rules" field
may be used as afield that designates an operationrange
of a drive that can not recognize the present PAC, which
will be described further with reference to FIG. 5.
[0049] FIG. 5illustrates a diagram showing a configu-
ration of an "Unknown PAC Rules" field in accordance
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with an example embodiment of the present invention.
[0050] Referring to FIG. 5, a degree of controllability
of various areas on the disc may be enabled by the "Un-
known PAC Rules", In this example, the "Area" column
in Fig. 5 represents the controllable areas on the disc,
the "Control" column represents control types, such as
read/write etc., and "Number of bits" column represents
a number of bits required for control. The additional bits
in the "Number of bits" column may represent cases of
dual layer disc with two recording/reproduction sides,
[0051] Referring to FIG 5, a degree of controllability of
various areas on the disc may be enabled by the "Un-
known PAC Rules". In this example, the "Area" column
in Fig. 5 represents the controllable areas on the disc,
the "Control" column represents control types, such as
read/write etc., and "Number of bits" column represents
a number of bits required for control. The additional bits
in the "Number of bits" column may represent cases of
dual layer disc with two recording/reproduction sides.
[0052] "Unknown PAC Rules" may be used to control
a number of areas on a disc. For example, "Unknown
PAC Rules" can indicate recording controllability on Disc
Management Area (DMA) zones ( which may or may not
include a Disc Definition Structure (DDS) in the INFO 1,
2, 3 and/or 4 zone, can indicate recording controllability
on the Spare Areas in the Data Zone, can indicate re-
cording and/or reproducing controllability on the Control
Data (CD) Zone in the INFO1, 2, 3, and/or 4 zones, can
indicate recording and/or reproducing controllability on
the User Data Area in the Data Zone, and/or can indicate
recording and/or reproducing controllability on the "PAC
cluster" in the INFO1 and/or 2 zone.

[0053] The following example rule may be applicable
to areas (except the "PAC cluster" area). In the case
where the control type is write, for example, for Bits = b3,
b5, b6, b7, etc., if an allocated bit is set to ’0’, this may
be used to indicate an area relevant thereto is writable
and if an allocated bit is set to ’1’, this may be used to
indicate an area relevant thereto is not writable.

[0054] In the case where the control type is read, for
example, for Bits = b2, b4, etc., if an allocated bit is set
to’0’, thismay be used toindicate an arearelevant thereto
is readable, and if an allocated bit is set to 1, this may
be used to indicate an area relevant thereto is not read-
able.

[0055] Withregard tothe "PAC cluster" zone, in a case
where the control type is write (Bits = b1) and if an allo-
cated bitis '0’, this may be used to indicate that overwrite
on the present PAC is possible or status bits of a Disc
Definition Structure (DDS) is changeable, If an allocated
bit is ’1’, this may be used to indicate overwrite on the
present PAC is not possible or status bits of the DDS are
notchangeable. The DDS will be described in more detail
below.

[0056] Also, with regard to the "PAC cluster" zone, in
a case where the control type is read (Bits = b0), and if
an allocated bit is '0’, this may be used to indicate that
the "PAC cluster" zone is readable and contents of the
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present cluster are transferable externally (for example,
to a host or other similar device) of a drive. If the allocated
bit is '1’, this may be used to indicate that contents (so
called known rule) of the present PAC cluster are not
transferable except the first 384 bytes (a header) of a
first data frame, which is settable only when it is intended
to control the disc by an unknown rule,

[0057] In an example of the User Data Area, if a seg-
ment area which is a "special" area on the disc (which is
described below) is defined, the User Data Area may be
used as afield forindicating recording and/or reproducing
controllability on the segment area, and not necessarily
the entire User Data Area.’

[0058] Write controllability is applicable only to re-wri-
table discs BD-RE and BD-R and the write controllability
of a replacement area for a defective area is also appli-
cable to the re-writable discs BD-RE and BD-R. As a
result, various example futures of the present invention
may depend on the re-writable characteristics of the high
density (optical) disc.

[0059] Using the above technique, the "Unknown PAC
Rules" field enables designation of a controllable area
on the discfor a drive with a version mismatch. Moreover,
the above technique may also be applicable to control
access to a particular physical area on a disc at a user’s
option.

[0060] Returning to Fig. 4, the "PAC Update Count"
field in FIG. 4, may indicate a number of the PAC updates,
may have '0’ written initially, and/or may be incremented
by one every time the PAC is re-written.

[0061] Further, in Fig. 4, the "Entire Disc Flag" field
may be used as a field for indicating that the PAC is ap-
plicable to an entire area of the disc and the "Number of
Segments" field is a field that may represent a number
of segment areas to which the PAC is applicable.
[0062] Inanexample, even in the case of b0 =0 when
re-initialization is allowed, if writing is not allowed by an-
other write inhibition mechanism (for an example, a write
protect (WP) flag of DDS), the initialization is inhibited.
Thatis, the "Entire Disc Flag" may be operative in an OR-
function with other write inhibition mechanisms.

[0063] The "Entire Disc Flag" field can be used as a
field applicable, not only to a case of an "unknown PAC,
but also to a case of a known PAC. That is, allowability
of re-initialization of even a known PAC which under-
stands the PAC_ID enabling to apply the known rule may
be controlled through the "Entire Disc Flag" field.
[0064] In another example, without providing the "En-
tire Disc Flag" field as described above, it may also be
possible that the allowability of re-initialization may be
indicated with one extra bit (for example, of the 32 bits
of the "Unknown PAC Rule" field) as a "re-initialization
flag" for indicating the allowability of re-initialization.
[0065] Moreover, it should be apparent that functions
of the "Entire Disc Flag" field are not limited to flag named
as such. As is clear, the function of the "Entire Disc Flag"
field is applicable to the re-initialization of a PAC, and the
field may be identified as a "Initialization bit of PAC" field.
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[0066] Further, in Fig. 4, the "Number of Segments"
field is a field that may represent a number of segment
areas to which the PAC is applicable.

[0067] In an example embodiment, a maximum
number of segments may be allocatable to one PAC. In
an example embodiment, a maximum number of 32 seg-
ments can be allocated to one PAC and information on
the allocated segments may be written in "Segment_0"
to "Segment_31" fields, each including 8 bytes. Each of
the "Segment_0~31" fields may include the first physical
sector number (PSN) and the last PSN of the allocated
segment area recorded thereon.

[0068] Segments are described in more detail below.
FIG 6 illustrates segment zones on a high density optical
disc in accordance with an example embodiment of the
present invention.

[0069] Referring to FIG 6, if required, there may be a
maximum number (for example, 32) of segment areas
on the high density optical disc, for applying the PAC
thereto. The maximum number of segment area may
start from "segment 0".

[0070] Up to the maximum number of segments can
be allocated starting from "segment 0" in an ascending
order for management by one PAC, and even if there are
a plurality of PACs, total number of the segment areas
managed by the PACs should not exceed the maximum
number of segments.

[0071] In an example, positions of the segment areas
may be identified by an optical disc drive by writing the
first PSN, which may indicate a starting position of the
allocated segment area and the last PSN which may in-
dicate the last position of the allocated segment area on
"Segment" fields.

[0072] In an example arrangement, none of the plural-
ity of allocated segments need overlap and the starting
and ending positions may be designated at boundaries
of clusters.

[0073] Thus, in example embodiments, the present in-
vention may provide a plurality of PACs, to manage a
number (for example, 32) segment areas, which are de-
scribed in more detail below.

[0074] FIG. 7 illustrates a PAC zone on a high density
optical disc in accordance with an example embodiment
of the present invention.

[0075] Referring to FIG. 7, a "Primary PAC" may in-
clude 4 bytes of "PAC_ID", 4 bytes of "PAC Update
Count", 4 bytes of "Unknown PAC Rules", 1 byte of
"Entire_Disc_Flags", 1 byte of "number of Segments", a
total of 32 "Segnent_0~ Segment_31" each with 8 bytes,
2 bytes of "number of Recorder ID entries", 4 bytes of
”Year/Month/Date of initial recording", 2 bytes of "Re-in-
itiallization Count", and/or a plurality of "Recorder ID for
RID_Tag xxh" fields each with 128 bytes.

[0076] The "number of Recorder ID entries", the
"Year/Month/Date of initial recording”, the "Re-initializa-
tion Count", and the "Recorder ID for RIP_Tag xxh" fields
of the "Primary PAC" may be referred to as a "known
rule", whichis PAC specific Info characterizing a "Primary
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PAC". A "Primary PAC" having such a structure is dis-
cussed below.

[0077] As described above, the "PAC_ID" field may be
used as a field for providing a status and identification
code of the present PAC and be recorded in 50 52 4D
00h’ for indicating the Primary PAC, specifically. '50 52
4D 00h’ represents characters "PRM", and the last 00h
bit indicates that a version of the Primary PAC is '0’.
[0078] The "PAC Update Count" field may be used to
indicate a number of updates of the Primary PAC, may
be written as 00h at the time of initialization, and may be
incremented by one every time the Primary PAC is re-
written.

[0079] The "Unknown PAC Rules" field is a field that
may be used for designating an operation range of a drive
that does not understand the Primary PAC identified by
"PAC_ID" having a structure as shown in FIG 5, and may
be setto control the DMA area, the spare area, the control
data area, the user data area, the PAC cluster area,
and/or other similar data.

[0080] The "Entire_Disc_Flags" field of the Primary
PAC may be set to 00h for allowing initialization, and, if
no segment area is allocated, the "number of Segments"
field, and the "Segment_i’ fields may be set to 00h.
[0081] The "number of Recorder ID entries" field is a
field that may be used to indicate a number of recorder
IDs of 128 byte size and/or a maximum allowable number
in the Primary PAC of 252.

[0082] The "Year/Month/Date of initial recording" field
is a field that may be used for recording a Year, a Month,
and a date of initial recording of the disc thereon and the
"Re-initialization Count" field is a field that may be used
for indicating a number of re-initialization of the disc.
[0083] The "Recorder ID for RID_Tag xxh" field is a
field having 128 bytes allocated thereto that may be used
for recorder ID information for recording drive signatures
of all recorders thereon. The 128 bytes of drive signature
may include 48 bytes of a manufacturer’s name, 48 bytes
of additional identification information, and/or 32 bytes
of serial number.

[0084] In another example, there may be a plurality of
PACs, so that the plurality of PACs manage the entire
disc or segment areas which can be allocated up to a
maximum (for example, 32), which will be described in
more detail below.

[0085] FIG 8 illustrates a PAC zone on a high density
optical disc in accordance with an example embodiment
of the present invention.

[0086] Referring to FIG 8, a plurality of valid PACs,
each of the same cluster size, may be written on one
PAC zone (a PAC zone of INFO2 or INFO1), each with
32 clusters.

[0087] As described above, a valid PAC may be de-
fined as a zone containing the various kinds of PAC in-
formation and a maximum number (for example, 32, or
64 in the case of a dual layer disc) of valid PACs may be
provided on a disc, each with one cluster size that can
be allocated to one PAC zone.
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[0088] As described above, the valid PAC may have a
PAC_ID (for example, PAC_ID = 54 53 54 00h) selected
in advance according to a drive version of the optical disc
having the PAC recorded thereon, and a remainder of
the PAC zone may have a PAC of FF FF FF FFh recorded
thereon if the PAC_ID is 00 00 00 00h, and the PAC zone
not recorded yet is still an unrecorded PAC zone.
[0089] A remainder of the PAC zone having no valid
PACs recorded thereon may have a PAC with a PAC_ID
of 00 00 00 00h or FF FF FF FFh, and a PAC zone having
nothing record thereon may be left as an unrecorded
PAC.

[0090] In an example embodiment, if a defect occurs
at one PAC zone the PAC is to be written thereon, the
PAC may be written at an area next to the defective area.
The defect may be caused by damage to, or contamina-
tion of a disc surface, and when the defect occurs at the
area the PAC is to be written thereon, the PAC informa-
tion may be written on an area next to the defective area.
[0091] Operations such as finding a position of a valid
PAC zone from the PAC zone or finding a position of a
next writable PAC zone while avoiding an area written
already to require no more writing, and defective area
from above PAC zone may an important matter in view
of initialization and recording speed of the disc and many
retries may be required for reading a defective area.
[0092] In an example embodiment, the present inven-
tion describes a method in which status information on
positions of the plurality of valid PACs, a position of the
next writable PAC, and/or other relevant information may
be written on a DDS (Disc Definition Structure).

[0093] A DDS may be a zone containing information
on the first PSN of a defect list, a position of a user data
zone, sizes of spare areas, and/or other relevant infor-
mation, and may be information written on the DMA zone
of the disc as information on DMS (Defect Management
Structure) together with DFL (Defect List).

[0094] The information written in the DMA may be in-
formation scanned and pre-loaded in advance when the
discis loaded into a drive. Therefore, once various status
information on the PAC, such as positions of the plurality
of valid PACs, a position of the next writable PAC, and/or
other relevant information is written in the DDS as point-
ers, the optical disc drive may obtain information on the
PAC zone without needing to scan all the PAC zones.
[0095] A DDS may include various kinds of information
on status of the PAC zone and will be described below.
[0096] FIG 9illustrates a DDS on a high density optical
disc in accordance with an example embodiment of the
present invention.

[0097] FIG 9illustrates a diagram showing an example
embodiment of a DDS on a high density optical disc in
accordance with an example embodiment of the present
invention. The example embodiment of FIG 9 illustrates
a dual layer disc, but the teachings of FIG 9 are equally
applicable to a single layer disc.

[0098] Referring to FIG. 9, the DDS may include a
"DDS identifier" field, a "DDS format" field, a "First PSN
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of Drive Area (P_DA)" field representing the first physical
sector number of a drive area, a "First PSN of Defect List
(P_DFL)" field representing the first PSN of the defect
list, a "Location of LSN 0 of User Data Area" field repre-
senting a position of an LSN (logical sector number) of
the user data area, an "Inner Spare Area 0 size
(ISA0__size)" field representing a size of an inner spare
area 0, an "Outer Spare Area size (OSA_size)" field rep-
resenting a size of an outer spare area 0, an "Inner Spare
Area 1_size (ISA1_size)" field representing a size of an
inner spare area 1, a "Status bits ofINFO1/PAC1 location
on LO" field having status information on the PAC1 in the
INFO1 zone of the first recording layer LO recorded ther-
eon, a "Status bits of INFO2/PAC2 location on L0" field
having status information on the PAC2 in the INFO2 zone
of the first recording layer LO recorded thereon, a "Status
bits of INFO1/PAC1 location on L1" field having status
information on the PAC1 in the INFO1 zone of the second
recording layer L1 recorded thereon, and/or a "Status
bits of INFO2/PAC2 location on L1" field having status
information on the PAC2 in the INFO2 zone of the second
recording layer L1 recorded thereon.

[0099] As indicated in the above example, the DDS
may provide various status information on the PAC, such
as a position of cluster having valid PAC allocated there-
to, the next writable area, and/or other similar informa-
tion.

[0100] Anexample of PAC status information of a PAC
zone in accordance with an example embodiment of the
present invention is described in more detail with refer-
ence to FIG 10.

[0101] Referringto FIG. 10, two bits (for example) may
be allocated to each field provided for indicating status
information of the PAC zone recorded on the DDS. In the
example of FIG. 10, 00 indicates that the PAC cluster is
unrecorded, 01 indicates that the PAC cluster has a PAC
with a PAC_ID = 00 00 00 00h, or PAC_ID = FF FF FF
FFh recorded thereon, 10 indicates that the PAC cluster
is an invalid PAC (for example, due to a defect), and 11
indicates that the PAC cluster is a valid PAC.

[0102] A defect is not the only reason a PAC cluster
may be identified as invalid. For example, when the PAC
cluster is not readable due to "Unknown PAC Rules" too,
the PAC cluster may also be identified as an invalid PAC,
with 10. That is, as described above, the bit b0 of "Un-
known PAC Rule" may be used as a bit for indicating if
the PAC cluster is readable, wherein even if the PAC
cluster is re-writable in a case where the bit is set to 1,
the PAC cluster is indicated as an invalid PAC.

[0103] Another example of PAC status information of
a PAC zone in accordance with an example embodiment
of the present invention is described in more detail with
reference to FIGs. 11A - 11D, which each illustrate struc-
tures showing a PAC status information field of a DDS
which indicate status information of a PAC zone

[0104] FIG 11Aillustrates a structure of "Status bits of
INFO1/PAC1 location on LO" field for indicating status
information of the PAC1 zone designated to the INFO1
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zone of the first recording layer LO.

[0105] Referring to FIG 11A, the "Status bits of
INFO1/PAC1 location on LO" field may have a total 8
bytes (64 bits) allocated thereto starting from a byte po-
sition of 64 (for example) to a byte position of 71 (for
example), wherein by indicating status information with
two bits for each of PAC clusters, information on a total
number (for example, 32) of PAC clusters may be indi-
cated.

[0106] Accordingly, for example, if bits b7 - b6 are 11
at a 64 byte position, this may be used to indicate that
the first PAC cluster in the PAC1 zone on the first record-
ing layer has a valid PAC, Also, if bits b5- b4 are 01 ata
64 byte position (for example), this may be used to indi-
cate that the second PAC cluster in the PAC1 zone on
the first recording layer has a PAC_ID = 00 00 00 00h or
PAC_ID = FF FF FF FFh, indicating that the PAC cluster
has a writable PAC.

[0107] Also, the "Status bits of INFO2/PAC2 location
on L0" field may be recorded by the same method for the
PAC2 zone on the INFO2 zone on the first recording lay-
er, which is shown in FIG. 11B.

[0108] FIG 11C illustrates an example structure of a
"Status bits of NFO1/PAC1 location on L1" field having
status information on a PAC1 in the INFO1 zone of the
second recording layer L1, and FIG. 11D an example
structure of a "Status bits of INFO2/PAC2 location on L1"
field having status information on a PAC2 in the INFO2
zone of the second recording layer L1, wherein informa-
tion on the PAC cluster is indicated as described above.
[0109] In example embodiment, characteristics of a
PAC of the present invention can be summarized as fol-
lows.

[0110] In valid PACs, there may be "Unknown PAC"
and "Known PAC" depending on whether the valid PAC
understands a PAC_ID, or not, wherein the "Unknown
PAC" has recording and/or reproducing control informa-
tion on certain areas on the disc (for example, the DMA
area, the spare area, the user data area, the PAC cluster,
and/or other similar areas). The recording and/or repro-
ducing control information on the user data area may be
used as recording and/or reproducing control information
on the segment area, if the segments are allocated to
the user data area.

[0111] The "Known PAC" may include specific infor-
mation, specific to the PAC, and a "Primary PAC" may
be defined as a type of "Known PAC", having disc initial-
ization date information, recorder ID information, and/or
other similar information.

[0112] A PAC zone may have a plurality of valid PACs
designated thereto and the status of various PAC of the
PAC zone may be recorded in a DDS.

[0113] Initialization of a re-writable high density optical
disc (BD-RE) is likely Disc initialization and preparation
for using the disc again may include formatting a DMS
area and a PAC and scanning and certifying to update
Defect List (DFL) information. Because updating the DFL
information is an option, initialization as defined in the
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present invention may also include formatting or refor-
matting.

[0114] Initialization of a re-writable high density optical
disc (for example, BD-RE) as defined in the present in-
vention is intended to include re-initialization, formatting,
and ref-formatting.

[0115] Forthe initialization of a re-writable high density
optical disc (for example, BD-RE), it may be necessary
to first verify if an inserted disc can be initialized. Verifi-
cation of whether the disc can be initialized can be made
using the "Entire disc Flags" field (which may also be
termed an "initialization bit of PAC") and/or a disc record-
ing inhibition mechanism (for an example, a write protect
(WP_flag) of a DDS). In an example, if a bit, b0 of the
"Entire disc Flags" field is set (for example, to’1’) or if the
recording inhibition mechanism inhibits the recording on
the disc, initialization is not permitted.

[0116] Inacase where the "Entire disc Flags" field that
indicates if the initialization is allowed or not is applicable
to a "Known PAC", the "Known PAC" can be initialized if
the "Entire disc Flags" field allows initialization.

[0117] In acase where the disc is controlled by an un-
known PAC, initialization may not be possible if the "Un-
known PAC Rule" inhibits recording on a data zone.
[0118] Inacasewhereadisccanbeinitialized, various,
example embodiments forinitializing (or reinitializing, for-
matting, or re-formatting) a high density optical disc ac-
cording to example embodiments of the presentinvention
are described below.

[0119] FIGs. 12A-12B illustrate a technique for initial-
izing a PAC in accordance with an example embodiment
of the present invention, wherein FIG. 12A illustrates
changes of the PAC zone following initialization of the
PAC and FIG. 12B illustrates a technique for recording
in a DDS area, PAC related status information following
initialization of the PAC.

[0120] Referringto FIGS. 12A and 12B, in an example
initialization method, the PAC zone is left as is, and only
the DDS PAC related status information is changed.
[0121] That is, as shown in FIG 12B, only DDS infor-
mation that represents status information on the PAC
zone is changed to a next writable state. For an example,
bits 11 that indicate position information of the valid PAC
are changed to bits 01 to indicate that a PAC zone is a
nextwritable PAC zone, and bits 01 or bits 00 that indicate
an original writable area is maintained as is.

[0122] Without separate initialization of the PAC zone,
this example technique enables a comparatively simple
PAC zone initialization process by changing only the
DDS information to identify an entire PAC zone as a wri-
table area. A method of initialization by DDS information
change, without physical initialization of the PAC zone,
such as the example described above, may be referred
to as logical initialization (or a logical format).

[0123] FIGs. 13A-13B illustrate a technique for initial-
izing a PAC in accordance with another example embod-
iment of the present invention.

[0124] Referring to FIGS. 13A-13B, the "Known PAC"
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including the "Primary PAC" is initialized and the "un-
known PAC" is left as is. As described, initialization of a
"Primary PAC" which may be considered a type of
"Known PAC" may be possible because the "Entire disc
flag" may be set to "0" (discussed below).

[0125] When there is no "Primary PAC" on the disc,
the disc may be initialized by setting the "PAC Update
Count" field and the "Re-initialization Count" field to 0’
at the "Primary PAC", to produce a new "Primary PAC".
In this case, a Year/Month/Day of recording initialization
may be recorded on the "Year/Month/Day of initial re-
cording" field, and the recorder ID at the time of initiali-
zation may be recorded on the "Recorder ID for
RID_Tago field.

[0126] If there is a "Primary PAC" on the disc, the new
"Primary PAC" increments a "PAC Update Count" field
value by one and sets the Year/Month/Day of recording
initialization on the "Year/Month/Day of initial recording"
field. Moreover, all the recorder ID lists recorded already
are erased, and a recorder ID of initial recording may be
recorded on the "Recorder ID for RID_Tag01" field, and
the "Re-initialization Count" field may be incremented by
one.

[0127] If the "Primary PAC" is initialized by an above
method, while the "Unknown PAC" is left as is, all infor-
mation on a valid PAC in the DDS remains intact, as
shown in FIG. 13B.

[0128] An"Unknown PAC" may be left as is at the time
of disc initialization because the PAC has information not
only on the user area, but also other areas (for example,
the DMA area, the spare area, the control data area,
and/or other similar areas) on the disc. As a result, ini-
tialization leaving the "Unknown PAC" as is, regardless
of user data, is possible.

[0129] FIGs. 14A-14B illustrate a technique for initial-
izing a PAC in accordance with another example embod-
iment of the present invention.

[0130] Referring to FIGs. 14A-14B, both the "Known
PAC" and the "Unknown PAC" may be initialized, includ-
ing the "Primary PAC".

[0131] Accordingly, referring to FIG. 14A, both an "Un-
known PAC" with aPAC_ID = A (where "A" is an arbitrary
designator), and an "Unknown PAC" with a PAC_ID =B
(also an arbitrary designator) are initialized into next wri-
table areas PAC_ID = 00 00 00 00h or PAC_ID = FF FF
FF FFh. The "Primary PAC" may be initialized, for exam-
ple, using the technique shown in FIGS. 13A-13B.
[0132] Referring to FIG 14B, bits 11 may be used to
indicate a valid PAC of the "Unknown PAC" and PAC
related information of the DDS may be changed to 01.
[0133] FIGS. 15A-15B illustrate a technique for initial-
izing a PAC in accordance with another example embod-
iment of the present invention, Referring to FIGs. 15A-
15B, similar to FIGs. 14A-14B, both the "Known PAC"
and the "Unknown PAC" may be initialized, including the
"Primary PAC", while accounting for bit b1 of the "Un-
known PAC Rule" into account.

[0134] Thatis, as described above, if bit b1 of the "Un-
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known PAC Rule", a recording control bit for the PAC
cluster area, is set to 1 (for example), to inhibit rewriting
on the PAC cluster, initialization of the "Unknown PAC"
is inhibited, and if bit b1 of the ""Unknown PAC Rule" is
set to 0 (for example), to allow rewriting on the PAC clus-
ter, initialization of the "Unknown PAC" is made possible.
[0135] Therefore, ifitis desired to leave an "Unknown
PAC" as is, regardless of the User data, it is possible to
leave the "Unknown PAC" as is by using bits b1, and, for
the "Unknown PAC" to be left as is, DDS information is
left as 11 as a valid PAC.

[0136] FIG 16 illustrates a block diagram of an optical
recording/reproducing apparatus in accordance with an
example embodiment of the present invention.

[0137] Referring to FIG. 16, the optical recording/re-
producing apparatus may include a recording/reproduc-
ing device 10 for performing recording/reproduction on
the optical disc and a host, or controller 20 for controlling
the recording/reproducing device 10. In an example em-
bodiment, the recording/reproducing device 10 may act
as the "optical disc drive" discussed above in conjunction
with many example embodiments of the present inven-
tion.

[0138] In an example embodiment, the host 20 gives
a writing or reproduction instruction to write to or repro-
duce from a particular area of the optical disc to the re-
cording/reproducing device 10, and the recording/repro-
ducing device 10 performs the recording/reproduction
to/from the particular area in response to the instruction
from the host 20.

[0139] The recording/reproducing device 10 may fur-
ther include an interface part 12 for performing commu-
nication, such as exchange of data and instructions with
the host 20, a pickup part 11 | for writing/reading a data
to/from the optical disc directly, a data processor 13 for
receiving a signal from the pickup part 11 and recovering
adesired signal value or modulating a signal to be written
into a signal able to be written on the optical disc, a servo
part 14 for controlling the pickup part 11 to read a signal
from the optical disc accurately or to write a signal on the
optical disc accurately, a memory 15 for temporary stor-
age of various kinds of information including manage-
ment information and data, and a microcomputer 16 for
controlling various parts of the recording/reproducing de-
vice 10.

[0140] An example method for recording a PAC on a
high density writable optical disc using the example op-
tical recording/reproducing apparatus will be described
below.

[0141] Upon inserting the optical disc into the optical
recording/reproducing apparatus, management informa-
tion may be read from the optical disc and stored in the
memory 15 of the recording/reproducing device 10, for
use at the time of recording/reproduction of the optical
disc.

[0142] In this state, if the user desires to write on a
particular area of the optical disc, the host 20, taking this
as a writing instruction, provides information on a desired
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writing position to the recording/reproducing device 10,
together with a data to be written.

[0143] The microcomputer 16 in the recording/repro-
ducing device 10 may receive the writing instruction, de-
termine if the area of the optical disc the host 20 desires
to write is a defective area or not from the management
information stored in the memory 15, and/or perform data
writing according to the writing instruction from the host
20 on an area which is not a defective area.

[0144] I[f it is determined that writing on an entire disc
or on a particular area of the disc includes new features
which a previous version of the recording/reproducing
device is not provided with, leading the previous version
of the recording/reproducing device to fail to sense, or if
it is intended to restrict functions, such as writing or re-
producing to/from a particular area of the disc according
to restriction set by the user, the microcomputer 16 of
the recording/reproducing device 10 may write control
information of the area in the PAC zone on the disc as
an "Unknown PAC rule". The microcomputer 16 of the
recording/reproducing device 10 may also write PAC in-
formation, such as the PAC_ID for a written state, and
segment information which is control information on the
particular area of the disc.

[0145] Moreover, the microcomputer 16 of the record-
ing/reproducing device 10 may also write a PAC_ID and
segment information on a particular area of the disc as
PAC information. The recorder ID information may be
recorded on the "Recorder ID for RID_Tag of
the "Primary PAC".

[0146] PAC information may be written in a plurality of
valid PACs on the PAC 1 zone of the INFO 1 zone as
required at a one cluster size and a copy of the PAC
recorded on the PAC1 zone may be written on the PAC2
zone of the INFO 2 zone as a backup.

[0147] The microcomputer 16 may provide position in-
formation of the area the data is written thereon, or the
PAC zone, and the data to the servo 14 and the data
processor 13, so that the writing is finished at a desired
position on the optical disc through the pickup part 11.
[0148] Initialization of a high density optical disc having
a PAC recorded thereon by the above-described method
may be performed as described above under the control
ofthe microcomputer 16 of the recording and reproducing
device 10. In an example embodiment an "Unknown
PAC" may be initialized when a cluster having the PAC
recorded thereon is writable and initialization of the "Pri-
mary PAC" of the "Known PAC" may be made by record-
ing information on a recorder ID and date of the initiali-
zation, and updating related count information.

[0149] In another example embodiment, a method for
recording to and/or reproducing from a high density op-
tical disc having a PAC written thereon will be described.
[0150] Upon inserting an optical disc into the optical
recording/reproducing apparatus, managementinforma-
tion may be read from the optical disc and stored in the
memory 15 of the recording and reproducing device 10,
for use at the time of recording and reproduction of the
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optical disc.

[0151] The information in the memory 10 may include
position information of various zones included in the PAC
zone on the disc. Particularly, positions of valid PACs in
the PAC zone maybe known from disc definition structure
(DDS) information. After positions of the valid PACs are
known, a PAC_ID field of the PAC may be examined, for
verifying if the PAC_ID is an identifiable PAC_ID.
[0152] If the PAC_ID is identifiable, the method deter-
mines that a recording and reproducing device having
written the data on the disc has a version identical to a
version of the present recording and reproducing device
or there are no separate writing/reproduction restrictions,
and the recording/reproduction is performed according
to the instruction from the host 20.

[0153] If the PAC_ID is not identifiable, determining
thatitis a case when there are recording and reproducing
restrictions for entire disc or a segment area, the record-
ing/reproduction may be performed according to an in-
struction from the host 20 from with reference to record-
ing/reproduction restriction areas on the disc written as
the "Unknown PAC rule" and/or the "Segment".

[0154] The microcomputer 16 may then provide the
location information and data according to the instruction
from the host to the servo 14 and the data-processor 13,
so that the recording/reproduction is finished at a desired
location on the optical disc through the pickup part 11.
[0155] As described above, the methods and appara-
tus for recording and reproducing in a high density optical
disc according to example embodiments of the present
invention may have one or more of the following advan-
tages.

[0156] First, the various embodiments of updating a
PAC zone and DDS information related thereto permits
effective initialization of a high density optical disc.
[0157] Second, various embodiments for recording/re-
producing data using a PAC permits effective data re-
cording/reproduction to/from a high density optical disc.

Claims

1. A rewritable recording medium including a plurality
of recording layers, each recording layer comprising:

a data area;

at least one physical access control information
area including atleast one PAC cluster, the PAC
cluster storing physical access control informa-
tion, the physical access control information
controlling an access to the recording medium,
the physical access control information specify-
ing a plurality of segments in the data area, the
PAC cluster including a PAC identification field,
PAC rules and update information, the PAC
identification field providing an identification
code of the PAC cluster, the PAC rules desig-
nating applicable operations of a drive that can-
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not recognize the identification code of the PAC
cluster when the drive attempts to access to the
recording medium, the update information indi-
cating the number of times the PAC cluster has
been updated by initializing the physical access
control information area;

abackup PAC area storing a copy of the physical
access control information; and

at least one status information area storing sta-
tus information of the physical access control
information, the status information indicating a
status of each of the PAC clusters as unrecord-
ed, available for re-use, invalid or valid,
wherein the status information is changed upon
initializing the physical access control informa-
tion area, the status information being changed
to indicate that the at least one PAC cluster
which was valid prior to initializing is available
for re-use after initializing.

The recording medium of claim 1, wherein the atleast
one physical access control information area and the
atleastone status information area of each recording
layer are located in an inner area of the recording
medium.

The recording medium of claim 1, wherein the start-
ing and ending positions of the segments are desig-
nated at boundaries of clusters within the data area.

The recording medium of claim 1, wherein the back-
up PAC area is located in the inner area.

The recording medium of claim 1, wherein total
number of the segments included in the data area is
less or equal to a maximum number.

A method of controlling an access to a rewritable
recording medium having a plurality of recording lay-
ers and at least one physical access control infor-
mation area including at least one PAC cluster, the
PAC cluster storing physical access control informa-
tion, comprising:

reading status information for the physical ac-
cess control information from a status informa-
tion area, the status information indicating a sta-
tus of each of the PAC clusters as unrecorded,
available for re-use, invalid or valid, the status
information being changed upon initializing of
the recording medium in each recording layer,
the status information being changed to indicate
thatthe atleast one PAC cluster which was valid
prior to initializing is available for re-use after
initializing; and

reading at least one of the physical access con-
trol information and a copy of the physical ac-
cess control information, the physical access
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control information being read from the at least
one physical access control information area in-
cluding at least one PAC cluster, the copy of the
physical access control information being read
from a backup PAC area of the recording medi-
um, the physical access control information con-
trolling an access to the recording medium, the
physical access control information specifying
at plurality of segments in a data area of the
recording medium, the PAC cluster including a
PAC identification field, PAC rules and update
information, the PAC identification field provid-
ing an identification code of the PAC cluster, the
PAC rules designating applicable operations of
a drive that cannot recognize the identification
code of the PAC cluster when the drive attempts
to access to the recording medium, the update
information indicating the number of times the
PAC cluster has been updated by initializing the
physical access control information area.

The method of claim 6, wherein total number of the
segments included in the data area is less or equal
to a maximum number.

The method of claim 6, wherein the starting and end-
ing positions of the segments are designated at
boundaries of clusters within the data area.

An apparatus for controlling an access to a rewritable
recording medium having a plurality of recording lay-
ers and at least one physical access control infor-
mation area including at least one PAC cluster, the
PAC cluster storing physical access control informa-
tion, comprising:

a pickup(11) configured to read data recorded
on the recording medium; and

a controller(16) configured to control the pick-
up(11) to read status information for the physical
access control information from a status infor-
mation area, the status information indicating a
status of each of the PAC clusters as unrecord-
ed, available for re-use, invalid or valid, the sta-
tus information being changed upon initializing
of the recording medium, the status information
being changed to indicate that the at least one
PAC cluster which was valid prior to initializing
is available for re-use after initializing, and the
controller(16) configured to control the pick-
up(11) toread atleast one of the physical access
control information and a copy of the physical
access control information, the physical access
control information being read from the at least
one physical access control information area in-
cluding at least one PAC cluster, the copy of the
physical access control information being read
from a backup PAC area of the recording medi-
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um, the physical access control information con-
trolling an access to the recording medium, the
physical access control information specifying a
plurality of segments in a data area of the re-
cording medium, the PAC cluster including a
PAC identification field, PAC rules and update
information , the PAC identification field provid-
ing an identification code of the PAC cluster, the
PAC rules designating applicable operations of
a drive that cannot recognize the identification
code ofthe PAC cluster when the drive attempts
to access to the recording medium, the update
information indicating the number of times the
PAC cluster has been updated by initializing the
physical access control information area.

10. The apparatus of claim 9, wherein total number of

the segments included in the data area is less or
equal to a maximum number.

11. The apparatus of claim 9, wherein the pickup ac-
cesses to the recording medium according to the
PAC rules when the apparatus cannot know the
physical access control information.

Patentanspriiche

1. Wiederbeschreibbares Aufzeichnungsmedium mit

mehreren Aufzeichnungsschichten, wobei jede Auf-
zeichnungsschicht aufweist:

einen Datenbereich;

wenigstens einen physikalischen Zugriffssteue-
rungsinformationsbereich, der wenigstens ei-
nen PAC-Cluster aufweist, wobeider PAC-Clus-
ter physikalische Zugriffssteuerungsinformatio-
nen speichert, wobei die physikalischen Zu-
griffssteuerungsinformationen einen Zugriff auf
das Aufzeichnungsmedium steuern, wobei die
physikalischen Zugriffssteuerungsinformatio-
nen mehrere Segmente in dem Datenbereich
spezifizieren, wobei der PAC-Cluster ein PAC-
Kennungsfeld, PAC-Regeln und Aktualisie-
rungsinformationen aufweist, wobei das PAC-
Kennungsfeld einen Kennungscode des PAC-
Clusters bestimmt, die PAC-Regeln anwendba-
re Operationen eines Laufwerks bezeichnen,
das den Kennungscode des PAC-Clusters nicht
erkennen kann, wenn das Laufwerk versucht,
auf das Aufzeichnungsmedium zuzugreifen,
wobei die Aktualisierungsinformationen die An-
zahl der Male umfassen, die der PAC-Cluster
aktualisiert wurde, indem der physikalische
Zugriffssteuerungsinformationsbereich initiali-
siert wurde;

eine Datensicherungs-PAC-Zone, die eine Ko-
pie der physikalischen Zugriffssteuerungsinfor-
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mationen speichert; und

wenigstens einen Statusinformationsbereich,
der Statusinformationen der physikalischen Zu-
griffssteuerungsinformationen speichert, wobei
die Statusinformationen einen Status jedes der
PAC-Cluster als unaufgezeichnet, fir die Wie-
derverwendung verfugbar, unglltig oder glltig
anzeigen,

wobei die Statusinformationen nach der Initiali-
sierung des physikalischen Zugriffssteuerungs-
informationsbereichs geandert werden, wobei
die Statusinformationen geandert werden, um
anzuzeigen, dass der wenigstens eine PAC-
Cluster, der vor der Initialisierung gultig war,
nach der Initialisierung fir die Wiederverwen-
dung verfugbar ist.

Aufzeichnungsmedium nach Anspruch 1, wobei der
wenigstens eine physikalische Zugriffssteuerungs-
informationsbereich und der wenigstens eine Statu-
sinformationsbereich jeder Aufzeichnungsschicht
sich in einem Innenbereich des Aufzeichnungsme-
diums befinden.

Aufzeichnungsmedium nach Anspruch 1, wobei die
Start- und Endpositionen der Segmente an Grenzen
der Cluster innerhalb des Datenbereichs bestimmt
sind.

Aufzeichnungsmedium nach Anspruch 1, wobei der
Sicherungs-PAC-Bereich sich in dem Innenbereich
befindet.

Aufzeichnungsmedium nach Anspruch 1, wobei die
Gesamtzahl der in dem Datenbereich enthaltenen
Segmente kleiner oder gleich einer Maximalzahl ist.

Verfahren zur Steuerung eines Zugriffs auf ein wie-
derbeschreibbares Aufzeichnungsmedium mit meh-
reren Aufzeichnungsschichten und wenigstens ei-
nem physikalischen Zugriffssteuerungsinformati-
onsbereich, der wenigstens einen PAC-Cluster auf-
weist, wobei der PAC-Cluster physikalische Zugriffs-
steuerungsinformationen speichert, das aufweist:

Lesen von Statusinformationen fiir die physika-
lischen Zugriffssteuerungsinformationen aus ei-
nem Statusinformationsbereich, wobei die Sta-
tusinformationen einen Status jedes PAC-Clus-
ters als unaufgezeichnet, fir die Wiederverwen-
dung verfiigbar, unglltig oder giiltig anzeigen,
wobei die Statusinformationen nach der Initiali-
sierung des Aufzeichnungsmediums in jeder
Aufzeichnungsschicht gedndert werden, wobei
die Statusinformationen geandert werden, um
anzuzeigen, dass wenigstens ein PAC-Cluster,
der vor der Initialisierung gultig war, nach der
Initialisierung fur die Wiederverwendung verflig-
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bar ist; und

Lesen der physikalischen Zugriffssteuerungsin-
formationen und/oder einer Kopie der physika-
lischen Zugriffssteuerungsinformationen, wobei
die physikalischen Zugriffssteuerungsinformati-
onen aus dem wenigstens einen physikalischen
Zugriffssteuerungsbereich einschlieBlich des
wenigstens einen PAC-Clusters gelesen wer-
den, wobei die Kopie der physikalischen Zu-
griffssteuerungsinformationen aus einem Si-
cherungs-PAC-Bereich des Aufzeichnungsme-
diums gelesen wird, wobei die physikalischen
Zugriffssteuerungsinformationen einen Zugriff
auf das Aufzeichnungsmedium steuern, wobei
die physikalischen Zugriffssteuerungsinformati-
onenmehrere Segmente in einem Datenbereich
des Aufzeichnungsmediums spezifizieren, wo-
bei der PAC-Cluster ein PAC-Kennungsfeld,
PAC-Regeln und Aktualisierungsinformationen
umfasst, wobei das PAC-Kennungsfeld einen
Kennungscode des PAC-Clusters bereitstellt,
die PAC-Regeln anwendbare Operationen ei-
nes Laufwerks bezeichnen, das den Kennungs-
code des PAC-Clusters nicht erkennen kann,
wenn das Laufwerk versucht, auf das Aufzeich-
nungsmedium zuzugreifen, wobei die Aktuali-
sierungsinformationen die Anzahl der Male um-
fassen, die der PAC-Cluster aktualisiert wurde,
indem der physikalische Zugriffssteuerungsin-
formationsbereich initialisiert wurde.

Verfahren nach Anspruch 6, wobei die Gesamtzahl
der in dem Datenbereich enthaltenden Segmente
kleiner oder gleich einer Maximalzahl ist.

Verfahren nach Anspruch 6, wobei die Start- und
Endpositionen der Segmente an Grenzen der Clus-
ter innerhalb des Datenbereichs bestimmt sind.

Vorrichtung zum Steuern eines Zugriffs auf ein wie-
derbeschreibbares Aufzeichnungsmedium mit meh-
reren Aufzeichnungsschichten und wenigstens ei-
nem physikalischen Zugriffssteuerungsinformati-
onsbereich, der wenigstens einen PAC-Cluster auf-
weist, wobei der PAC-Cluster physikalische Zugriffs-
steuerungsinformationen speichert, die aufweist:

eine Abtasteinrichtung (11), die konfiguriert ist,
um aufdem Aufzeichnungsmedium aufgezeich-
nete Daten zu lesen; und

eine Steuerung (16), die konfiguriert ist, um die
Abtasteinrichtung (11) zu steuern, um Statusin-
formationen fur die physikalischen Zugriffssteu-
erungsinformationenaus einem Statusinforma-
tionsbereich zu lesen, wobei die Statusinforma-
tionen einen Status jedes der PAC-Cluster als
unaufgezeichnet, fir die Wiederverwendung
verfiigbar, ungiiltig oder glltig anzeigen, wobei
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die Statusinformationen nach der Initialisierung
des physikalischen Zugriffssteuerungsinforma-
tionsbereichs geandert werden, wobei die Sta-
tusinformationen geandert werden, um anzuzei-
gen, dass der wenigstens eine PAC-Cluster, der
vor der Initialisierung giiltig war, nach der Initi-
alisierung fur die Wiederverwendung verfligbar
ist, und wobei die Steuerung (16) konfiguriert
ist, um die Abtasteinrichtung (11) zu steuern,
um die physikalischen Zugriffssteuerungsinfor-
mationen und/oder eine Kopie der physikali-
schen Zugriffssteuerungsinformationen zu le-
sen, wobei die physikalischen Zugriffssteue-
rungsinformationen aus dem wenigstens einen
physikalischen Zugriffssteuerungsbereich ein-
schlieflich des wenigstens einen PAC-Clusters
gelesen werden, wobei die Kopie der physikali-
schen Zugriffssteuerungsinformationen aus ei-
nem Sicherungs-PAC-Bereich des Aufzeich-
nungsmediums gelesen wird, wobei die physi-
kalischen Zugriffssteuerungsinformationen ei-
nen Zugriff auf das Aufzeichnungsmedium steu-
ern, wobei die physikalischen Zugriffssteue-
rungsinformationen mehrere Segmente in ei-
nem Datenbereich des Aufzeichnungsmediums
spezifizieren, wobei der PAC-Cluster ein PAC-
Kennungsfeld, PAC-Regeln und Aktualisie-
rungsinformationen umfasst, wobei das PAC-
Kennungsfeld einen Kennungscode des PAC-
Clusters bereitstellt, die PAC-Regeln anwend-
bare Operationen eines Laufwerks bezeichnen,
das den Kennungscode des PAC-Clusters nicht
erkennen kann, wenn das Laufwerk versucht,
auf das Aufzeichnungsmedium zuzugreifen,
wobei die Aktualisierungsinformationen die An-
zahl der Male umfassen, die der PAC-Cluster
aktualisiert wurde, indem der physikalische
Zugriffssteuerungsinformationsbereich initiali-
siert wurde.

10. Vorrichtung nach Anspruch 9, wobei die Gesamtzahl

1.

der in dem Datenbereich enthaltenden Segmente
kleiner oder gleich einer Maximalzahl ist.

Vorrichtung nach Anspruch 9, wobei die Abtastein-
richtung gemaR den PAC-Regeln auf das Aufzeich-
nungsmedium zugreift, wenn die Vorrichtung die
physikalischen  Zugriffssteuerungsinformationen
nicht kennen kann.

Revendications

1.

Support d’enregistrement réinscriptible qui com-
prend une pluralité de couches d’enregistrement,
chaque couche d’enregistrement comprenant :

une zone de données ;
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au moins une zone d’informations de controle
d’accés physique qui comprend au moins une
grappe PAC, ladite grappe PAC stockant des
informations de contréle d’accés physique, des
informations de contréle d’accés physique com-
mandant un accés audit support d’enregistre-
ment, lesdites informations de contréle d’acces
physique spécifiant une pluralité de segments
dans ladite zone de données, une grappe PAC
comprenant un champ d’identification PAC, des
regles PAC et des informations de mise a jour,
ledit champ d’identification PAC fournissant un
code d’identification de la grappe PAC, lesdites
regles PAC désignant les opérations applica-
bles d’un lecteur qui ne parvient pas a reconnai-
tre le code d’identification de la grappe PAC lors-
que le lecteur tente d’accéder au support d’en-
registrement, lesdites informations de mise a
jourindiquant le nombre de fois ou ladite grappe
PAC a été mise a jour en reformatant la zone
d’'informations de contréle d’accés physique ;
une zone PAC de secours qui stocke une copie
desdites informations de contréle d’accés
physique ; et

au moins une zone d’informations d’état qui
stocke les informations d’état desdites informa-
tions de contréle d’acces physique, lesdites in-
formations d’état indiquant un état de chacune
des grappes PAC comme non enregistrée, dis-
ponible en vue de sa réutilisation, non valide, ou
valide,

les informations d’état étant modifiées lors du
reformatage de ladite zone d’informations de
contréle d’acces physique, lesdites informations
d’état étant changées afin d’indiquer que ladite
au moins une grappe PAC qui était valide avant
le reformatage est définie de maniére a étre dis-
ponible en vue de sa réutilisation, aprés refor-
matage.

Support d’enregistrement selon la revendication 1,
dans lequel ladite au moins une zone d’informations
de contréle d’acces physique et ladite au moins une
zone d’informations d’état de chaque couche d’en-
registrement sont situées dans une zone interne du-
dit support d’enregistrement.

Support d’enregistrement selon la revendication 1,
dans lequel les positions de début et de fin des seg-
ments sont désignées au niveau de frontieres de
grappes au sein de la zone de données.

Support d’enregistrement selon la revendication 1,
dans lequel ladite zone PAC de secours est située
dans ladite zone interne.

Support d’enregistrement selon la revendication 1,
dans lequel le nombre total des segments dans la
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zone de données est inférieur ou égal a un nombre
maximum.

Procédé de contréle d’accés a un support d’enregis-
trement réinscriptible qui comprend une pluralité de
couches d’enregistrement etau moins une zone d’in-
formations de contr6le d’acces physique qui com-
prend au moins une grappe PAC, ladite grappe PAC
stockant des informations de contréle d’accés phy-
sique, qui comprend :

la lecture d’informations d’état pour lesdites in-
formations de contréle d’acceés physique, depuis
une zone d’'informations d’état, lesdites informa-
tions d’état indiquant un état de chaque grappe
PAC au sein d’'une zone PAC comme non en-
registrée, disponible en vue de sa réutilisation,
non valide ou valide, lesdites informations d’état
étant changées lors du reformatage dudit sup-
port d’enregistrement dans chaque couche
d’enregistrement, lesdites informations d’état
étant changées afin d’'indiquer que ladite au
moins une grappe PAC qui était valide avant le
reformatage est définie de maniére a étre dis-
ponible en vue de sa réutilisation, aprés
reformatage ; et

lalecture d’au moins I'une desdites informations
de contréle d’acces physique etd’une copie des-
ditesinformations de contréle d’accés physique,
lesdites informations de contréle d’acces physi-
que étant lues depuis ladite zone d’informations
de contréle d’accés physique qui comprend au
moins une grappe PAC, ladite copie desdites
informations de contrdle d’accés physique étant
lue depuis une zone PAC de secours dudit sup-
port d’enregistrement, lesdites informations de
contrble d’acces physique commandant un ac-
cés audit support d’enregistrement, lesdites in-
formations de contréle d’acces physique spéci-
fiant une pluralité de segments dans une zone
de données dudit support d’enregistrement, la-
dite grappe PAC comprenant un champ d’iden-
tification PAC, des régles PAC et des informa-
tions de mise a jour, ledit champ d’identification
PAC fournissant un code d’identification de la-
dite grappe PAC, lesdites régles PAC désignant
les opérations applicables d’un lecteur qui ne
parvient pas a reconnaitre le code d’identifica-
tion de ladite grappe PAC lorsque le lecteur ten-
te d’accéder au support d’enregistrement, les-
dites informations de mise a jour indiquant le
nombre de fois ou ladite grappe PAC a été mise
a jour en reformatant la zone d’informations de
contrble d’acces physique.

Procédé selon la revendication 6, dans lequel le
nombre total de segments inclus dans ladite zone
de données est inférieur ou égal @ un nombre maxi-
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mum.

Procédé selon la revendication 6, dans lequel les
positions de début et de fin des segments sont dé-
signées au niveau de frontiéres de grappes au sein
de la zone de données.

Appareil de commande d’'un accés un support d’en-
registrement réinscriptible sui comprend une plura-
lit¢ de couches d’enregistrement et au moins une
zone d’informations de contréle d’accés physique
quicomprend au moins une grappe PAC, ladite grap-
pe PAC stockant des informations de contréle d’ac-
cés physique, qui comprend :

un capteur (11) configuré de maniére a lire des
données a partir d’'un supportd’enregistrement ;
et

un contréleur (16) configuré de maniére a com-
mander au capteur (11) de lire des informations
d’état pour lesdites informations de controle
d’accés physique a partir d’'une zone d’informa-
tions d’état, les informations d’état indiquant un
état de chaque grappe PAC comme non enre-
gistrée, disponible en vue de saréutilisation, non
valide ou valide, les informations d’état étant
modifiées lors du reformatage du support d’en-
registrement, les informations d’état étant mo-
difiées afin d’indiquer que ladite grappe PAC qui
était valide avant le reformatage est disponible
en vue de sa réutilisation, aprées reformatage, et
ledit contréleur (16) étant configuré de maniere
a commander au capteur (11) de lire au moins
'une des informations de contrdle d’accés phy-
sique et une copie des informations de controle
d’accés physique, lesdites informations de con-
tréle d’accés physique étant lues a partir d'au
moins une zone d’informations de contrdle d’ac-
ces physique qui comprend au moins une grap-
pe PAC, ladite copie desdites informations de
contréle d’acces physique étant lue depuis une
zone PAC de secours dudit support d’enregis-
trement, lesdites informations de controle d’ac-
ces physique commandant un acceés audit sup-
port d’enregistrement, lesdites informations de
contréle d’acces physique spécifiant une plura-
lité de segments dans une zone de données du-
dit support d’enregistrement, ladite grappe PAC
comprenant un champ d’identification PAC, des
regles PAC et des informations de mise a jour,
ledit champ d’identification PAC fournissant un
code d’identification de ladite grappe PAC, les-
dites regles PAC désignant les opérations ap-
plicables d’un lecteur qui ne parvient pas a re-
connaitre le code d’identification de ladite grap-
pe PAC lorsque le lecteur tente d’accéder au
support d’enregistrement, lesdites informations
de mise a jour indiquant le nombre de fois ou
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ladite grappe PAC a été mise a jour en reforma-
tant la zone d’informations de contrdle d’accés
physique.

10. Appareil selon la revendication 9, dans lequel le

1.

nombre total de segments inclus dans ladite zone
de données est inférieur ou égal @ un nombre maxi-
mum.

Appareil selon la revendication 9, dans lequel ledit
capteur accéde audit support d’enregistrement se-
lon lesdites régles PAC lorsque I'appareil ne peut
pas connaitre lesdites informations de contrdle d’ac-
cés physique.
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FIG. 3

.Header

PAC Specific Info

PAC 1 cluster
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B iti number of

Data Frame igy%)gtléo;‘;t;?:lle contents bytes

0 ' 0 PAC_ID 4

0 4 PAC Update Coumnt 4

o - g Unknown PACRirles | 4

0 12 Entire_Disc_Flags 1

0 13- reserved and set to 00h 2

0 15 Number of Segme ntis 1

0 16 Segment_0 8

0 24 Segment_1 8

0 32 . 29*8

0 264 ~ Segment_31 8

0 272 -reserved and set to OOh 112

0 384 PAC specific inform ation 1664

1 0 PAC specific inform ation 2048

31 0 PAC specific inform ation 2048
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FIG. 5

Area . Bits Control type
: b31 to b24| reserved

INFO 1,2,3,4 DMA Zones b7 write
Data Zones Spare Areas b6 write
INFO 1,2,3,4 | Control Data Zones b5 write
b4 read

Data Zones | User Data Area b3 write
' b2 read

INFO 1&2 PAC Cluster bl.' |  write
b0 read
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FIG. 7
' iti num ber of
Data Frame| i po praors contents by tes
0 0 PAC_ID 4
0 4 'PAC Update Count 4
-0 8 Unknown PAC Rules 4
0 12 Entire_Disc_Flags 1
0 13 reserved and set to 00h 2
0 15 Number of Segments 1
0 16 Segment_0 8
0 24 Segment_1 8
0 3R . 29+¢8
0. 264 Segment_31 8 .
0 272 reserved and set to 00h 112
0 384 number of Recorder ID entries 2
, Year/Month/Date of initial
0 386 recording 4
0 390 Re—initialization Count - ‘2
0 392 reserved and set to 00h 120
0 512 Recorder ID for RID_Tag 01h 128
0 640 Recorder ID for RID_Tag 02h 128
0 768 Recorder ID for RID_Tag 03h 128
0 1920 . 128
1 0 Recorder ID for RID_Tag xxh 128
15 1920 Recorder ID for RID_Tag FCh 128
16 0 reserved and set to O0h 2048
31 0 reserved and set to 00h 2048
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FIG. 8

Valid PAC #0

Valid PAC #1

" Defect clus’per

Valid PAC #2

unrecorded PAC

32 Clusters

| unrecorded PAC
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FIG. 9
Contents Number of bytes
DDS identifier = "DS” ' ' 2
DDS format = 0Ch 1

-

First PSN of Drive Area(P_DA)

First PSN of Defect List(P_DFL)

Location of LSN 0 of User Data Area

“Inner Spare Area 0 size(ISAO_size)

Outer Spare Area size(0SA_size)

Inner Spare Area 1 size{ISAl_size)

Status bits of INFO1/PAC! location on L0

Status bits of INFO2/PAC2 location on L0

Status bits of INFO1/PAC1 location on Li

wlolw|o|ealmislsls]s

Status bits of INFO2/PAC2 location on Li
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FIG. 10

b(n+1) ,bn | Contents in PAC location

00 unrecorded

PAC_ID = 00 00 00 0Ch

01 or = FF FF FF FFh

10 invalid PAC

11 valid PAC .
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. FIG. 11A

byte position

bits

INFO1/PAC1 on LO

64 | bTb6| -1st: PAC Cluster:. o
64 b5 b4 2nd PAC Cluster
64 b3 b2 3rd PAC Cluster
64 b1l b0 4th PAC Cluster
65 b7 b6 5th PAC Cluster
70 bl b0 28th PAC Cluster
71 b7 b6 29th PAC Cluster
71 b5 b4 30th PAC Cluster
71 b3 b2 3ist PAC Cluster
71 bl b0 +32nd PAC Cluster
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FIG. 11B

- INFO2/PAC2 on L0

‘byte position| = bits
72 . | b7b6 | Ist PAC Cluster
7R b5 b4 2nd PAC Cluster
72 b3 b2 3rd PAC Cluster
72 bt b0 4th PAC Clusier
73 b7 b6 5th PAC Cluster
78 b1 b0 28th PAC Cluster
79 b7 b6 29th PAC Cluster
79 b5 b4 30th PAC Cluster
79 b3 b2 3ist PAC Cluster
79 bl b0

32nd PAC Cluster
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FIG. 11C
‘byte position| bits | INFO1/PAC! on L1
" 80" | «b7? b6} 1stPAC-Cluster:- - |

80 b5 b4 2nd PAC Cluster

80 b3 b2 3rd PAC Cluster

80 b1 b0 4th PAC Cluster

81 b7 b6 5th PAC Cluster

86 b1 b0 | 28th PAC Cluster

- 87 b7 b6 | 29th PAC Cluster
87 b5 b4 | 30th PAC Cluster

87 b3 b2 31st PAC Cluster
87 32nd PAC Cluster

bl b0

29




EP 1 870 893 B9

FIG. 11D

bits

byte position INFO2 /PACR on L1
88..- b bB--| 1st-PAC Cluster
88 b5 b4 2nd PAC Cluster
88 b3 b2 3rd PAC Cluster
88 bl b0 4th PAC Cluster
89 b7 b6 5th PAC Cluster
94 b1 b0 | - 28th PAC Cluster
95 b7 b6 29th PAC Cluster
95 b5 b4 30th PAC Cluster
96 - b3 b2 31st PAC Cluster
g5 bl b0

32nd PAC Cluster
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FIG. 12

(a)
'PAC #0(Primary PAC) PAC #0(Primary PAC)
(PAC_ID = 50 52 4D 00h) | | (PAC_ID = 50 52 4D 00h)
PAC #1(unknown PAC) PAC #1(unknown PAC)
(PAC_DD = 4) (PAC_ID = A)
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FIG. 13
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FIG. 14
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FIG. 15
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