
;e3e;;Xtv6ThvU  RECORDING MEDIUM HAVING SPARE AREA FOR DEFECT MANAGEMENT
AND INFORMATION ON DEFECT MANAGEMENT, AND METHOD OF ALLOCATING SPARE AREA
AND METHOD OF MANAGING DEFECTS 5 BACKGROUND OF THE INVENTION Field of the
Invention The present invention relates to the field of optical recording
media, and more particularly, to a disc having information on the sizes of
allocated spare areas and the remaining amounts thereof, in which an
appropriate 10 amount of spare area is allocated upon initialization, and a
supplementary spare area is allocated if the spare area is insufficient
while being used after completion of initialization, a method of allocating
the spare areas, and a method of managing the defects of the supplementary
spare area. 2. Description of the Related Art 15 In recording media such as
general discs, a spare area is allocated once upon initialization and no
supplementary spare area is allocated during use of the disc. However, in
order to increase the efficiency of using a disc, an appropriate amount of
spare area is allocated according to the state of the disc upon
initialization, and a supplementary spare area is allocated when 20 the
spare area allocated upon initialization is insufficient while the disc is
being used. According to a digital versatile disc random access memory (DVD
RAM) standard (DVD Specifications for Rewritable Disc, Part 1 PHYSICAL
SPECIFICATIONS) version 1.0, each zone has one spare area, so that 24 25
spare areas are allocated upon initialization since a disc has 24 zones. In
the prior art, as shown in FIG. 1, a flag representing the state of the
spare area allocated to each zone within a defect management area (DMA) is
constituted of only one bit which represents whether or not a corresponding
2 spare area can be used, i.e., whether it is occupied. Accordingly, a full
spare area flag has 24 bits of information representing whether or not 24
spare areas are occupied. Also, this full spare area flag is stored in
relative byte positions (RBP) 8 to 15 of a secondary defect list (SDL) of
the DMA. When a 5 bit representing a corresponding group is "1 ", this
represents that no spare area remains within the corresponding group, and
when the bit is "0", this represents that a spare area remains within the
corresponding group. Information on a spare area, which is constituted of
only one bit as described above, represents only whether the spare area is
occupied. On 10 the other hand, in discs in which a supplementary spare
area can be allocated after initialization, it is preferable that the
supplementary spare area is allocated on a disc when the spare area has
some room in a state of being almost occupied rather than when the spare
area is completely occupied. However, a problem occurs in that the state in
which the spare area is almost 15 occupied cannot be represented by the
only one bit. Also, in the allocation of spare areas according to the
existing DVDRAM standard version 1.0, a predetermined amount of spare area
is allocated to each zone upon initialization, the size of which is
predetermined to be sufficient to process all defects that can be managed
by a defect 



20 management method that is applied to a corresponding disc. Here, in
order to manage defects on a general recordable/rewritable disc, slipping
replacement method of skipping defects without providing logical sector
numbers to the defects, is not used for defects generated upon
initialization of the disc, which are called "primary defects". It is
prescribed in 25 the existing DVD-RAM standard version 1.0 that the
position of a defective sector replaced by slipping replacement must be
recorded in a primary defect list (PDL) in a DMA on a disc. Also, linear
replacement for replacing error correction code (ECC) blocks of an
erroneous zone with normal blocks in a spare area, is used for defects
generated during use of the disc, which are 30 called "secondary defects".
It is prescribed in the existing DVD-RAM   3 standard version 1.0 that the
position of a defective block replaced by linear replacement must be
recorded in an SDL in a DMA on a disc. However, when an appropriate amount
of spare area is allocated according to the state of a disc upon
initialization, and a supplementary spare 5 area is allocated as the state
of the disc becomes bad during use of the disc, a more effective spare area
allocating method is required. It is prescribed in the existing standard
that in a recording and/or reproducing apparatus of a disc) the size of a
buffer for temporarily storing defect management information existing on a
disc is 32 Kbytes. Accordingly, a restriction is 10 generated in that the
actual number of defects that can be managed becomes less than the number
of defects that can be recorded in the DMA on the disc. Here, the defect
management information includes PDL and SDL, and the sum of the sizes of
the PDL and SDL is about 60 Kbytes. Thus, in the DVD-RAM standard version
1.0, PDL ranges from sectors 1 to 15, and the 15 remaining sectors are set
to be used to process SDL entries, so that the number of PDL entries and
SDL entries that can be processed is restricted in accordance with the size
(32 Kbytes) of a buffer. To solve the above problems, an objective of the
present invention is 20 to provide a recording medium having information
associated with the size and the remaining amount of a spare area allocated
upon initialization, and with the size and the remaining amount of a spare
area allocated after initialization. Another objective of the present
invention is to provide a method of 25 simply calculating and allocating a
spare area for slipping replacement and a spare area for linearly replacing
some defects, while a disc is being initialized, and a spare area for
linear replacement which is required during use of the disc.   



4 Still another objective of the present invention is to provide a method
of managing defects in a supplementary spare area which is allocated for
linear replacement while the disc is being used. To achieve the first
objective, the present invention provides a 5 recording medium
characterized in that a primary spare area allocated upon initialization
and a supplementary spare area allocated after initialization are provided,
and the sizes of the spare areas are determined by the number of defects
generated upon initialization. To achieve the second objective, the present
invention provides a 10 method of allocating a spare area to manage defects
in a disc recording and/or reproducing apparatus, the method including the
steps of: determining the minimum size of a spare area using the number of
primary defects generated during initialization; determining the maximum
size of a spare area that must be allocated according to the size of a
memory device for defect 15 management of the recording and/or reproducing
apparatus; and allocating a primary spare area for slipping replacement and
linear replacement using the minimum and maximum sizes of the spare area.
To achieve the third objective, the present invention provides a defect
management method for a disc recording and/or reproducing apparatus 20
having a primary spare area allocated to replace primary defects generated
during initialization using slipping replacement, and a supplementary spare
area allocated to replace secondary defects generated after initialization
using linear replacement, the method comprising the step of: allocating the
supplementary spare area using an area that has already been linearly 25
replaced, wherein defective blocks within the supplementary spare area
which has already been linearly replaced are not used for linear
replacement, and the SDL entries within a defect management area with
respect to the defective blocks are not changed. BRIEF DESCRIPTION OF THE
DRAWINGS   5 The above objectives and advantages of the present invention
will become more apparent by describing in detail preferred embodiments
thereof with reference to the attached drawings in which: FIG. 1 is a view
illustrating the structure of a conventional full spare 5 area flag having
SDL contents; F1G. 2 is a view illustrating the structure of a disc having
a user area, a primary spare area and a supplementary spare area) according
to the present invention; FIGS. 3A and 3B are views illustrating methods of
managing a defect 10 generated on a supplementary spare area in the
structure of the disc shown in FIG. 2; FIGS. 4A and 4B are tables showing
allocation of a primary spare area and a supplementary spare area according
to the present invention, when the size of a buffer for defect management
in disc recording and/or reproducing 15 apparatus is 32 Kbytes and 64
Kbytes, respectively; FIGS. 5A and 5B are views illustrating the structures
of a flag of remainder state information which represents the degree to
which a spare area for managing defects has been used, according to the
present invention; FIG. 6 is a flowchart illustrating a method of
allocating a spare area 20 upon initialization, according to an embodiment
of the present invention; FIG. 7 is a flowchart illustrating a method of
allocating a 



supplementary spare area using the remainder state information of a primary
spare area, according to an embodiment of the present invention; and FIG. 8
is a flowchart illustrating a method of allocating a 25 supplementary spare
area using the remainder state information of a supplementary spare area,
according to an embodiment of the present invention. Spare areas on a disc
for defect management according to the present 30 invention include a
primary spare area and a supplementary spare area.   6 The primary spare
area is first allocated for defect replacement when a disc is initialized,
and is first used for slipping replacement. The primary spare area
remaining after slipping replacement can also be used for linear
replacement. The supplementary spare area, for linearly replacing defects 5
generated while the disc is being used, denotes a spare area which is
additionally allocated while a disc is being used after it has been
initialized. That is, in the present invention as shown in FIG. 2, a
primary spare area for slipping replacement and linear replacement is
allocated on a disc during initialization of the disc. The slipping
replacement performs 10 replacement in units of sectors, thus increasing
the efficiency of utilization of the spare area. However, in the slipping
replacement, defective areas are merely not used, and data starts being
recorded in the next normal data sector, so that the defective areas cannot
be used after initialization. The primary spare area must have a minimum
spare area necessary 15 for slipping replacement and an appropriate amount
of spare area for linearly replacing defects that can be generated on a
disc while the disc is being used. Here, the spare area for slipping
replacement requires at least as many sectors as the number of entries
registered in a PDL among defect management information. 20 Supplementary
spare areas of predetermined sizes are allocated in a forwards direction
from the rearmost portion of a logical file area when the primary spare
area is insufficient to process secondary defects generated during use of
the disc after initialization. In the present invention, a direct pointing
rule is also applied as a 25 defect management method for spare areas
proposed by the DVD-RAM standard version 1.0. That is, all defects must be
processed by only one replacement. An extensible supplementary spare area
allocated for linear 



replacement after initialization could have been already used as a user
data 30 area. That is, a defective block, which is used as a user data
area, is allocated as a supplementary spare area, it could be linearly
replaced by a   7 primary spare area or supplementary spare area which has
already been allocated, as shown in FIG. 3A. When a spare area which has
already been linearly replaced is intended to be used as a supplementary
spare area, dual replacement of a defect in another user area by a
defective block already 5 linearly replaced within the supplementary spare
area violates the direct pointing rule. Also, in read-only discs) the
process of replacement is complicated. To solve these problems, as shown in
FIG. 3B, a defective block within the supplementary spare area that has
already been linearly replaced by a 10 primary spare area or a
pre-allocated supplementary spare area as shown in F1G. 3B, must not be
used for linear replacement. Also) secondary defect list (SDL) entries for
a corresponding defective block stored in a defect management area must not
be changed. The reason why the SDL entries must not be changed is that a
portion of the spare area, which is skipped and 15 not used while the spare
area is being sequentially used, is determined to be a defective area if
the SDL entries used to process defects with a supplementary spare area are
erased. Thus, a normal block used for linear replacement can be
misdetermined as a defect, and thus, when formatting is performed later, a
non-defective portion can be registered as a defect. 20 Therefore) SDL
entry information with respect to a linearly-replaced defective block
within the supplementary spare area is not changed, and the corresponding
defective block must not be used to linearly replace a defect within a user
area. In disc recording and/or reproducing apparatuses, information on a 25
disc is initially read by a temporary storage area such as a semiconductor
memory, that is, a buffer, in order to immediately use defect management
information. It is prescribed in the DVD-RAM standard version 1.0 that a
32Kbyte-size buffer is used. 32 Kbytes correspond to information for 16
sectors, and PDL and SDL for defect management information are stored in 30
the buffer in units of sectors. Thus, the minimum number of PDL entries
stored in the buffer is for one sector, and the maximum number of PDL   8
entries stored in the buffer correspond to the maximum number of entries
(i.e., 7679 entries which are for 15 sectors) that can be recorded in the
PDL. The entries of the SDL occupy an area remaining after PDL entries are
stored in the 32Kbyte buffer, and thus can manage defect entries which have
a size 5 ranging from a minimum of one sector to a maximum of 15 sectors.
Hence) the maximum allowable size of a spare area (a primary spare area + a
supplementary spare area) is determined by the size of a buffer and the
number of PDL entries generated upon initialization of a disc. Here, since
a defect can probably be generated even in the spare area, an extra 



10 spare area for the possible defect must be considered. In the present
invention, a 60Kbyte buffer that can store defect information associated
with defects having a size of 30 sectors can be used to completely process
the maximum number of entries (7679 entries: for 15 sectors) that can be
recorded in the PDL and the maximum number of entries 15 (3837 entries: for
15 sectors) that can be recorded in the SDL. Also, if a buffer is set to
have a 64 Kbyte size, the 64Kbyte buffer can process as many defects as can
be recorded in the defect management information area according to the
standard. In an embodiment of the present invention, the most preferable
sizes of the spare areas that can be allocated 20 during initialization of
a disc and during use of the disc are proposed with respect to a case in
which a buffer for defect management is of 32 Kbytes and a case in which a
buffer for defect management is of 64 Kbytes. If the size of a spare area
that can be allocated is restricted so as to have a predetermined amount of
increment, a calculation expression for 25 calculating a required amount of
spare area can be greatly simplified as described later. In consideration
of this merit, a spare area for slipping replacement for managing primary
defects is calculated by dividing PDL entries in units of sectors. 512 PDL
entries correspond to one sector, and the amount of a spare area for
processing 512 PDL entries corresponds to 32 30 ECC blocks. One ECC block
has 16 data sectors.   9 FIGS. 4A and 4B are tables showing the size of
spare areas when the size of the buffer is 32 Kbytes and 64 Kbytes,
respectively. The first column in each of FIGS. 4A and 4B represents the
number of PDL entries, and the second column therein shows the maximum
number of SDL entries, that can 5 be processed, with respect to the number
of the corresponding PDL entries. The numerals in the third column denote
the minimum sizes of spare areas, which are expressed in ECC blocks,
required if a spare area for defect management entries for linear
replacement of one sector is allocated. That is, the minimum size of spare
area that can be allocated is the sum of all 10 spare areas required to
process the PDL entries with a spare area required to process the SDL
entries for one sector. The next column shows the minimum size of spare
areas required to process all defects under a corresponding defect
condition. The first subcolumn in the fourth column shows the maximum size
of required spare 15 areas in blocks, the second subcolumn shows the
minimum size of required spare areas in mega bytes (MB), and the third
subcolumn shows the minimum size of required spare areas as a percentage
(%) of the entire capacity. The next column shows the total number of
defect entries that can be processed. The last column shows the maximum
amount of a spare area 20 recommended by the present invention, that is,
the amount of spare area simplified in consideration of an appropriate
amount of supplementary spare area to facilitate calculation of the amount
of the spare area and replace defects generated in the spare area. In the
last column, the first and second subcolumns show the maximum size of
recommended spare areas in blocks 25 and the percentage of the spare area
to the total recording capacity of a disc, respectively, when the increment
between required spare areas is set to be 32 blocks, The third and fourth
subcolumns show the maximum size of recommended spare areas in blocks and
the percentage of the spare area with respect to the total recording
capacity of a disc, respectively, when the 30 increment between required
spare areas is set to be 48 blocks,   10 As shown in FIG. 4A, when a
32Kbyte buffer is used, all defects that can be recorded in all defect
management areas cannot be completely processed. As the number of primary
defects (PDL entries) increases, the actual number of secondary defects
that can be processed decreases, and 5 the percentage of the total spare
area also decreases. This means that the state of a disc becomes worse as
the number of primary defects increases, which reduces the number of
secondary defects that can be managed. To solve this problem, referring to
FIG. 4B, the present invention recommends using a 64 Kbyte buffer. In this
case, a maximum number of 



10 secondary defects that can be recorded in a defect management area can
be completely processed regardless of the number of primary defects. Also,
the amount of spare area can be kept relatively constant from about 2.7% to
3%. The present invention describes a disc in which a spare area for defect
management is partially allocated upon initialization according to the
usage 15 purpose of the disc or the state of the disc, and a supplementary
spare area is allocated after initialization when the size of the spare
area is insufficient. Accordingly, when the supplementary spare area must
be allocated, the amount of a supplementary spare area that can be
allocated must be calculated in advance. That is, the supplementary spare
area can be easily 20 allocated by recording the size of a supplementary
spare area that can be allocated in a disc definition structure (DDS) of
the defect management area (DMA), upon initialization. The size of a spare
area for defect management can be simply calculated as described below.
When the 64Kbyte buffer is used, the 25 maximum size of a spare area that
can be allocated can be calculated by the following Equation 1: ~ximum size
of spare area = [ EPOC ] x 32 + 4096 bloc. . . ( 1 ) 512 When the 32Kbyte
buffer is used, the maximum size of a spare area that can be allocated can
be calculated by the following Equation 2:   11 rum size of spare area =
4096-[ 512 ]x (256-32) ...(2) In Equations 1 and 2, [ 512 ] denotes a
maximum integer which does not exceed " 512 "' EPOS denotes the number of
PDL entries, and 32(=INC) indicates an increment. 4096 (=S,"~) is a
multiple of 2 in which the size of a spare area required to process the
maximum number of defects is 5 approximated for simple calculation, when
the number of primary defects (the number of PDL entries) is less than 512.
Here, the size of a spare area is shown in ECC blocks. 256 (=SgDL) denotes
the size of a spare area required to process SDL entries for one sector. a
maximum spare area recommended by FIGS. 4A and 4B is about 4% 10 larger
than that an actually-required spare area. The sizes of the recommended
spare area are determined in consideration of defects generated in a spare
area, and are expressed in multiples of 2, so that calculation of the size
of a spare area is simplified. The remainder obtained by subtracting the
size of a spare area 15 allocated upon initialization from the maximum size
of a recommended spare area, is recorded in a DDS as the size of a
supplementary spare area that 



can be allocated, whereby the supplementary spare area can be easily
allocated during use of a disc. A supplementary spare area is allocated or
the size of the 20 supplementary spare area must be increased, in case that
a primary spare area allocated upon initialization is completely used and
no other spare areas exist or the case when a supplementary spare area is
completely used. When a disc is actually used, defects are highly likely to
be continuously generated. Therefore, it is more preferable that a
supplementary spare area   12 is allocated or the size of a supplementary
spare area is increased when a small amount of spare area remains, for
example, when a certain number of blocks remain or 90% of the spare area is
used, than that a supplementary spare area is allocated after the allocated
spare area is completely used. 5 In this case, a remainder state flag
representing the degree of use of a spare area is required to indicate that
a predetermined amount or more of the spare area has been used, rather than
representing only two states, in which the spare area has been completely
used or the spare area still remains, as in an existing spare area full
flag. A flag indicating whether a supplementary 10 spare area has been
allocated when a predetermined amount or more of the primary spare area has
been used, is also required. In this case, a flag (which can be referred to
as remainder state information for a primary spare area) representing the
state of the primary spare area has such states as shown in the following
Table 1, and has a structure shown in FIG. 5A. 15 (Table 1 ) 20 flag
valuestate00ba sufficient amount of primary spare area remains01 ba
predetermined amount or more of primary spare area has been used, and no
supplementary spare area is allocated10ba predetermined amount or more of
primary spare area has been used, and a supplementary spare area has been
allocated11 bthe primary spare area has been completely used A flag (which
can be referred to as remainder state information for a supplementary spare
area) representing the state of the supplementary spare area has states as
shown in the following Table 2, and has a structure shown in FIG. 5B. 25
(Table 2) flag valuestate00ba sufficient amount of supplementary spare area
remains.   13 01 ba predetermined amount or more of supplementary spare
area has been used.10bno corresponding state11 bthe supplementary spare
area has been completely used Here, the flag of Table 2 can indicate the
necessity that the size of the 5 supplementary spare area must be increased
by simply representing the state in which a predetermined amount or more of
supplementary spare area 



has been used. When the supplementary spare area is enlarged by allocating
a predetermined amount or more of supplementary spare area, the value "01
b" of the flag can simply be changed to "00b". Therefore, in 10 contrast
with the remainder state flag for a primary spare area, the remainder state
flag for a supplementary spare area has only three states. FIG. 6 is a
flowchart illustrating a method of allocating a spare area upon
initialization, according to an embodiment of the present invention.
Referring to FIG. 6, a defective sector detected during certification for
15 checking the existence or absence of defects on a disc while the disc is
being initialized, is skipped without being supplied with a logical sector
number, and the logical sector number which was to be assigned to the
defective sector is provided to the next sector, and the position of the
defective sector is stored in a PDL, in step S101. 20 Next, the required
amount of spare area is calculated in step S102. For example, when the
number of PDL entries is between 3072 and 3583, the minimum size of a spare
area is the sum of all spare areas required to process the PDL entries and
a spare area required to process SDL entries for one sector, and thus
becomes 480 ECC blocks. If a 32 Kbyte buffer is used, 25 and the increment
between necessary spare areas is 32 blocks, 2752 ECC blocks obtained by
calculation using Equation 2 can be allocated as the maximum size of spare
area. When the required amount of spare area is calculated, a primary spare
area is allocated) in step S103. If the size of the primary spare area is
512   14 ECC blocks, a maximum of 224 ECC blocks are used to process the
PDL entries, and the remaining blocks are used to process the SDL entries.
After the primary spare area is allocated, a remainder state flag for the
primary spare area is set to an initial state "00", in step S104. The
maximum size of a 5 supplementary spare area is calculated by subtracting
the size of the primary spare area, allocated in step S103, from the
maximum size of the spare area calculated in step S102, in step S105. For
example, the maximum size of the supplementary spare area, 2240 ECC blocks,
can be calculated by subtracting 512 ECC blocks of the allocated primary
spare area from 2752 10 ECC blocks of the maximum spare area. Information
on the size of the supplementary spare area (e.g., 2240 ECC blocks) and
information on the remainder state of the supplementary spare area, are
recorded at predetermined positions in a DDS or DMA area, and
initialization is concluded, in step S106. 15 FIG. 7 is a flowchart
illustrating a method of allocating a supplementary spare area using
information on the remainder state of a primary spare area, according to an
embodiment of the present invention. A determination is made as to whether
a remainder state flag for the primary spare area set during initialization
is in a state "01" in which the primary 20 spare area has been almost used
and a supplementary spare area has been allocated, in step S201. If the
answer to the step S201 is no, another determination is made as to whether
a supplementary spare area is to be allocated, in step S202. If it is
determined in step S202 that allocation of a supplementary spare area is
required, the size of the supplementary spare 25 area is checked, in step
S203. That is, the maximum size of a supplementary 



spare area that can be allocated, and the maximum size of a supplementary
spare area that must be allocated, are checked. The size of the
supplementary spare area that must be allocated, can be set by a user, or
can be a predetermined increment. 30 The existence of a sufficient amount
of continuous empty space at the rear of a logical file area is checked, in
step S204. It is determined whether   15 enough empty space exists, in step
S205. If enough empty space exists at the rear of the logical file area, a
supplementary spare area for linear replacement, of a predetermined size)
is allocated starting from the rearmost portion of the logical file area,
in step S206. Management information for the 5 supplementary spare area,
that is, a remainder state flag for the supplementary spare area, is
initialized back to "00", and the information on the size of the
supplementary spare area is updated, in step S207. Then, the process is
concluded. When an area that has already been linearly replaced is
allocated as the supplementary spare area for linear replacement in step 10
S206, a defective block within the supplementary spare area is not used for
linear replacement, and the SDL entries must be kept without change, as
described above referring to FIG. 3. if a sufficient amount of continuous
empty area does nvt exist at the rear portion of the logical file area in
step S205) empty areas are rearranged 15 in step S208. Then, a
determination is made as to whether a sufficient amount of continuous empty
area exists, in step S209. If there is a sufficient amount of continuous
empty area, the step S206 for allocating a supplementary spare area is
again pertormed. If the amount of continuous empty area is insufficient
even after the rearrangement of the empty areas, a 20 message "a
supplementary spare area cannot be allocated" is displayed, in step S210.
Then, the process is concluded. FIG. 8 is a flowchart illustrating a method
of allocating a supplementary spare area using information on the remainder
state of a supplementary spare area, according to an embodiment of the
present 25 invention. A determination is made as to whether a remainder
state flag for a supplementary spare area for replacing secondary defects
generated during use of a disc is in a state "01" in which the
supplementary spare area has been almost used, in step S301. If most of the
supplementary spare area has been used, another determination is made as to
whether another 30 supplementary spare area is to be allocated, in step
S302. If it is determined in step S302 that allocation of another
supplementary spare area is required,   16 the size of the supplementary
spare area is checked, in step S303. That is, the maximum size of a
supplementary spare area that can be allocated, and the size of a
supplementary spare area that must be allocated, are checked. The size of
the supplementary spare area that must be allocated, can be set 5 by a
user, or can be a predetermined increment. The existence of a sufficient
amount of continuous empty space a the rear of a logical file area is
checked, in step S304. Then, it is determined whether the empty space
exists, in step S305. If enough empty space exists at the rear of the
logical file area, a supplementary spare area for linear 10 replacement, of
a predetermined size, is allocated starting from the rearmost 



portion of the logical file area, in step S306. When an area that has
already been linearly replaced is allocated as the supplementary spare area
for linear replacement in step S306, a defective block within the
supplementary spare area is not used for linear replacement, and the SDL
entries must be kept 15 without change, as described above referring to
FIG. 3. After the step S306, management information for the supplementary
spare area, that is, a remainder state flag for the supplementary spare
area, is initialized back to "00") and the size of the allocated
supplementary spare area is updated, in step S307. Then, the process is
concluded. 20 If a sufficient amount of continuous empty area does not
exist at the rear portion of the logical file area in step S305, empty
areas are rearranged in step S308. Then, a determination is made as to
whether a sufficient amount of continuous empty area exists, in step S309.
If there is a sufficient amount of continuous empty area, the step S306 for
allocating a 25 supplementary spare area is again performed. If the amount
of continuous empty area is insufficient even after the rearrangement of
the empty areas, a message "a supplementary spare area cannot be allocated"
is displayed, in step S310. Then, the process is concluded. As described
above, in the present invention, information on the sizes 30 of a primary
spare area and a supplementary spare area can be calculated by a simple
numerical expression, and information on the remainder states of   17 spare
areas is stored and managed, so that the spare areas can be more flexibly
and effectively allocated and managed. Also, in the present invention,
defective blocks within the supplementary spare area are not used for
linear replacement, and SDL 5 entries are not changed, so that malfunction
is prevented.   18 What is claimed is: 1. A disc comprising: ' a primary
spare area allocated upon initialization; and 5 a supplementary spare area
allocatable and/or expanded after the initialization; and a primary defect
list (PDL) having PDL entries; and a secondary defect list (SDL) having SDL
entries, wherein defective sectors in the supplementary spare area and 10
corresponding replacement sectors which have already been registered in the
SDL, shall not be used as spare sectors, and wherein if a 64-Kbyte buffer
is used as a memory device for defect management of a recording and/or
reproducing apparatus, a maximum number of defect entries recordable in the
SDL are 15 completely processable. 2. A disc comprising: a primary spare
area allocatable upon initialization; 



a supplementary spare area allocatable and/or expanded after 20 the
initialization; and either a defect management area or a disc definition
structure area in which the size of the supplementary spare area is stored,
19 wherein defective sectors in the supplementary spare area and
corresponding replacement sectors which have already been registered in an
SDL (Secondary Defect List) shall not be used as spare sectors. 5 3. A disc
comprising: a primary spare area allocated upon initialization; a
supplementary spare area allocated and/or expanded after the
initialization; and 10 remainder state information for the primary and
supplementary spare areas representing degrees of use of the primary and
supplementary spare areas, respectively wherein defective sectors in the
supplementary spare area and corresponding replacement sectors which have
already been 15 registered in an SDL (Secondary Defect List) shall not be
used as spare sectors. 4. The disc of Claim 3, further comprising either a
defect management area or a disc definition structure area in which the 20
remainder state information for the primary and supplementary spare areas
are stored.   20 5. The disc of Claim 3, further comprising: a defect
management area including the SDL entries; wherein when an area of the disc
that has already been linearly replaced after initialization is allocated
as the supplementary spare 5 area, defective blocks within the
supplementary spare area which has already been linearly replaced are not
used for linear replacement, and the SDL entries within the defect
management area with respect to the defective blocks are not changed. 10 6.
The disc of Claim 3, wherein the remainder state information for the
primary spare area selectively indicates whether a sufficient 



amount of the primary spare area remains to manage defects, whether at
least a predetermined amount of the primary spare area has been used and no
supplementary spare area has been allocated, whether at 15 least the
predetermined amount of the primary spare area has been used and the
supplementary spare area has been allocated, and whether the primary spare
area has been completely used. 7. The disc of Claim 6, wherein the
remainder state information for 20 the primary spare area is indicated by a
2-bit flag.   21 8. The disc of Claim 3, wherein the remainder state
information for the supplementary spare area selectively indicates whether
a sufficient amount of the supplementary spare area remains to manage
defects, whether at least a predetermined amount of the supplementary spare
5 area has been used and whether the supplementary spare area has been
completely used. 9. The disc of Claim 8, wherein the remainder state
information for the supplementary spare area is indicated by a 2-bit flag.
10 10. A disc comprising: a primary spare area for allocation upon
initialization of the disc; a supplementary spare area for allocation after
the initialization; and 15 first remainder state information indicating
when a predetermined amount less than a total amount of primary spare area
has been used, so that the supplementary spare area is allocatable prior to
the primary spare area being fully used. 20 11. The disc of Claim 10,
further comprising: an another supplementary spare area for allocation
after the initialization and after the allocation of the supplementary
spare area;   22 and 



second remainder state information indicating when a second predetermined
amount less than a second total amount of the supplementary spare area has
been used, so that the another 5 supplementary spare area is allocatable
prior to the supplementary spare area being fully used. 12. The disc of
Claim 11, wherein the second remainder state information selectively
indicates whether a sufficient amount of the 10 supplementary spare area
remains to manage defects, whether at least a predetermined amount of the
supplementary spare area has been used, and whether the supplementary spare
area has been completely used. 15 13. The disc of Claim 10, wherein the
first remainder state information selectively indicates whether a
sufficient amount of the primary spare area remains to manage defects,
whether at least a predetermined amount of the primary spare area has been
used and no supplementary spare area has been allocated, whether at least
the 20 predetermined amount of the primary spare area has been used and the
supplementary spare area has been allocated, and whether the supplementary
spare area has been completely used.   23 14. A disc, comprising: a primary
spare area used in defect replacement; and remainder state information for
the primary spare area indicating 5 whether the primary spare area is not
used; at least used a predetermined amount, and full. 15. The disc of Claim
14, further comprising a supplementary spare area which is allocatable
after initialization of said recording medium 10 and before the remainder
state information for the primary spare area indicates full. 16. The disc
of Claim 14, wherein the size of the primary spare area is based on the
number of defects generated upon initialization of said 15 disc. 17. The
disc of Claim 15, wherein the supplementary spare area is allocated a
plurality of times, after initialization of said disc. 20 18. The disc of
Claim 15, wherein the supplementary spare area is allocated in a forward
direction from a rearmost portion of the supplementary spare area.   



24 19. The disc of Claim 14, wherein the remainder state information for
the primary spare area further indicates whether a supplementary spare area
has been allocated on the disc. 5 20. The disc of Claim 14, further
comprising information of a size and remainder state of a supplementary
spare area, the information of the size and remainder state of the
supplementary spare area being stored upon initialization of the disc. 10
21. The disc of Claim 14, further comprising remainder state information
for a supplementary spare area selectively indicating whether a sufficient
amount of the supplementary spare area remains unused, at least a
predetermined amount of the supplementary spare 15 area has been used, and
the supplementary spare area has been completely used. .AF.As.A{9
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