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(57) ABSTRACT 

There are included a plurality of record information record 
ing areas (OPC areas PCAO, user data areas 109-0 or spare 
areas SA) for recording record information; a management 
information recording area (management area MA) for 
recording a plurality of management information for man 
aging the respective ones of the plurality of record infor 
mation recording areas; and a reliability information record 
ing area (management area MA) for recording a plurality of 
reliability information (reliability ?ag group 150) that indi 
cate, for each of the plurality of management information 
(120, 130 or 140), reliability as to Whether the plurality of 
management information are correctly updated. 
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[FIG. 2] 
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[FIG. 4] 

Tail in Each Block in 
~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

US 2007/0201335 A1 

150: Reliability Flag Group 

120 150-80 150‘D 

Bitmap L0 Layer Ll Layer DFL 
unrecorded O M 
0 

0 



Patent Application Publication Aug. 30, 2007 Sheet 5 0f 10 US 2007/0201335 A1 

[FIG. 5] 
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[FIG 6] 
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INFORMATION RECORDING MEDIUM, AND 
INFORMATION REPRODUCING APPARATUS AND 

METHOD 

TECHNICAL FIELD 

[0001] The present invention relates to an information 
recording medium, such as an optical disc and a hard disk, 
and an apparatus for and a method of recording data onto 
such an information recording medium. 

BACKGROUND ART 

[0002] There is a knoWn technique in Which management 
Which indicates the recording condition of data in a record 
ing area, i.e., Whether or not the data is already recorded, is 
recorded onto a recording medium, such as an optical disc. 

[0003] Moreover, there is a knoWn technique in Which 
even if the above-described management information is not 
recorded onto the recording medium because of the cut-off 
of a poWer supply or the like, for example, it is detected by 
reliability information Whether or not the management infor 
mation is updated, to thereby prevent the inconsistency 
betWeen the management information and the actual record 
ing condition, and improve the reliability (e.g. patent docu 
ment 1). 

[0004] Patent document 1: Japanese Patent Application 
Laid Open NO. 07-44431 

DISCLOSURE OF INVENTION 

Subject to be Solved by the Invention 

[0005] HoWever, according to the above-described tech 
niques, the reliability information does not correspond to 
each of a plurality of management information, and indi 
cates only one reliability of the entire management infor 
mation. Thus, for example, if the management information 
is not recorded onto the recording medium because of the 
cut-off of the poWer supply or the like, i.e., if the manage 
ment information is not updated on the information record 
ing medium, even if it is judged by the reliability informa 
tion that there is little reliability, it is hardly possible to 
specify Which type of management information out of the 
plurality of management information does not have reliabil 
ity. Thus, it is necessary to verify or scan all the management 
information to shoW Whether or not it is correctly updated to 
the neWest information. Therefore, even the management 
information Which is reliable needs to be veri?ed or scanned, 
and speci?cally, there arises a need for veri?cation or 
scanning of the entire recording area, Which takes a long 
time. 

[0006] It is therefore an object of the present invention to 
provide an information recording medium Which can greatly 
reduce a time length for correctly updating various manage 
ment information to the neWest information, even if it is 
judged that there is little reliability in the various manage 
ment information recorded on the information recording 
medium, for example, as Well as an information recording 
apparatus and an information recording method. 

MEANS FOR SOLVING THE SUBJECT 

[0007] In order to solve the above object of the present 
invention, the information recording medium according to 
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claim 1 is provided With: a plurality of record information 
recording areas (an OPC area, a user data area, a spare area, 
or the like) for recording therein record information; a 
management information recording area (a management 
area or the like) for recording therein a plurality of man 
agement information, each of Which manages respective one 
of the plurality of record information recording areas; and a 
reliability information recording area (a management area or 
the like) for recording therein a plurality of reliability 
information (a reliability ?ag group or the like), each of 
Which indicates reliability of Whether or not respective one 
of the plurality of management information (space bitmap 
information or the like) is correctly updated. 

[0008] In order to solve the above object of the present 
invention, the information recording apparatus according to 
claim 9 is an information recording apparatus provided With: 
a recording device capable of recording the record informa 
tion onto the information recording medium according to 
claim 1; a reading device for reading the reliability infor 
mation from the reliability information recording area; a 
determining device for determining the management infor 
mation corresponding to the reliability information read by 
the reading device; and a controlling device for controlling 
the recording device to record the record information on the 
basis of the determined management information. 

[0009] In order to solve the above object of the present 
invention, the information recording apparatus according to 
claim 11 is an information recording apparatus for recording 
record information onto an information recording medium 
provided With: a plurality of record information recording 
areas for recording therein the record information; a man 
agement information recording area for recording therein a 
plurality of management information, each of Which man 
ages respective one of the plurality of record information 
recording areas; and an inconsistency ?ag recording area for 
recording therein an inconsistency ?ag indicating Whether or 
not each of the plurality of management information is 
correctly updated, the information recording apparatus pro 
vided With: a record information recording device for 
recording the record information; a management informa 
tion recording device for recording the management infor 
mation; and an inconsistency ?ag recording device for 
recording the inconsistency ?ag, the inconsistency ?ag 
recording device recording one symbol information indicat 
ing an inconsistency condition as the inconsistency ?ag 
before starting the recording by the management informa 
tion recording device. 

[0010] In order to solve the above object of the present 
invention, the information recording method according to 
claim 13 is an information recording method in an informa 
tion recording apparatus provided With a recording device 
capable of recording the record information onto the infor 
mation recording medium according to claim 1, the infor 
mation recording method provided With: a reading process 
of reading the reliability information from the reliability 
information recording area; a determining process of deter 
mining the management information corresponding to the 
reliability information read by the reading process; and a 
controlling process of controlling the recording device to 
record the record information on the basis of the determined 
management information. 

[0011] In order to solve the above object of the present 
invention, the information recording method according to 
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claim 15 is an information recording method in an informa 
tion recording apparatus for recording record information 
onto an information recording medium provided with: a 
plurality of record information recording areas for recording 
therein the record information; a management information 
recording area for recording therein a plurality of manage 
ment information, each of which manages respective one of 
the plurality of record information recording areas; and an 
inconsistency ?ag recording area for recording therein an 
inconsistency ?ag indicating whether or not each of the 
plurality of management information is correctly updated, 
the information recording method provided with: a record 
information recording process of recording the record infor 
mation; a management information recording process of 
recording the management information; and an inconsis 
tency ?ag recording process of recording the inconsistency 
?ag, the inconsistency ?ag recording process recording one 
symbol information indicating an inconsistency condition as 
the inconsistency ?ag before starting the recording by the 
management information recording device. 

[0012] In order to solve the above object of the present 
invention, the computer program according to claim 17 is a 
computer program of instructions for tangibly embodying a 
program of instructions executable by a computer provided 
in the information recording apparatus according to any one 
of claims 9 to 12, to make the computer function as at least 
one portion of the reading device, the determining device, 
the controlling device, and the recording device. 

[0013] These effects and other advantages of the present 
invention will be more apparent from the following embodi 
ments. 

BRIEF DESCRIPTION OF DRAWINGS 

[0014] FIG. 1 are a substantial plan view showing a basic 
structure of an optical disc having a plurality of recording 
areas in an embodiment of an information recording medium 
of the present invention (FIG. 1(a)), and a schematic cross 
sectional view of the optical disc and a corresponding 
conceptual diagram showing a recording area structure in 
the radial direction (FIG. 1(b)). 

[0015] FIG. 2 is a conceptual graph schematically show 
ing a data structure of the optical disc in the embodiment of 
the information recording medium of the present invention, 
a physical sector number of a physical sector constituting an 
ECC block in the recording area of the optical disc, and a 
recording or reproducing method in a parallel manner of the 
optical disc. 

[0016] FIG. 3 is a schematic data structure diagram show 
ing one speci?c example of the structure of the recording 
area of the optical disc in the embodiment of the information 
recording medium of the present invention, the recording 
area in which data is already recorded on the optical disc, 
and the sector number. 

[0017] FIG. 4 is a conceptual table showing the physical 
sector number in the recording area, space bitmap informa 
tion, and a reliability ?ag group which is one speci?c 
example of reliability information corresponding to various 
management information, in the optical disc in the embodi 
ment of the information recording medium of the present 
invention. 

[0018] FIG. 5 is a schematic data structure diagram show 
ing one speci?c example of the structure of the recording 
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area of an optical disc in a comparison example, the record 
ing area in which data is already recorded on the optical disc, 
and the sector number. 

[0019] FIG. 6 is a conceptual table showing the physical 
sector number in the recording area, space bitmap informa 
tion, and a reliability ?ag group which is one speci?c 
example of reliability information corresponding to various 
management information, in the optical disc in the compari 
son example. 

[0020] FIG. 7 is a block diagram of an information record 
ing/reproducing apparatus in an embodiment of an informa 
tion recording apparatus of the present invention, as well as 
a host computer. 

[0021] FIG. 8 is a ?owchart showing an operation in 
which various management information is updated on a 
memory on the basis of the reliability ?ag group, which 
constitutes one example of the “reliability information”, on 
the information recording/reproducing apparatus in the 
embodiment of the information recording apparatus of the 
present invention. 

[0022] FIG. 9 is a ?owchart showing a recording operation 
in a normal state on the information recording/reproducing 
apparatus in the embodiment of the information recording 
apparatus of the present invention. 

[0023] FIG. 10 is a ?owchart showing a recording opera 
tion if a power supply is cut off on the information record 
ing/reproducing apparatus in the embodiment of the infor 
mation recording apparatus of the present invention. 

DESCRIPTION OF REFERENCE CODES 

[0024] 1 . . . center hole, 10 . . . track, 11 . . . sector, 100 

. . . optical disc, 101 (101-0 and 101-1) . . . lead-in area, 102 

(102-0 and 102-1) . . . data area, 103 (103-0 and 103-1) . . 
. lead-out area, 104 . . .middle area, 109-0 . . .user data area, 

120 . . . space bitmap information, 121 . . .recorded ?ag, 150 

. . reliability ?ag group, 150-S . . . reliability ?ag corre 

sponding to space bitmap information, 150-S0 . . . reliability 
?ag corresponding to space bitmap information in L0 layer, 
150-S1 . . . reliability ?ag corresponding to space bitmap 
information in L1 layer, 150-D . . . reliability ?ag corre 

sponding to defect list information, 150-P . . . reliability ?ag 

corresponding to OPC pointer information, 151 . . . reliabil 

ity ?ag, 300 . . . information recording/reproducing appa 

ratus, 306 (308) . . . data input/output control device, 307 . 

. . operation control device, 310 . . . operation button, 311 . 

. . display panel, 351 . . . spindle motor, 352 . . . optical 

pickup, 353 . . . signal recording/reproducing device, 354. 

CPU (drive control device), 355 (360) . . . memory, 359 . . 

. CPU (for host), 400 . . . host computer, LB laser light, MA 

. . . management area, PCAO . . . OPC area, SA1 (SA2) . . 

. spare area 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0025] Hereinafter, the information recording medium, the 
information recording apparatus and method in embodi 
ments of the present invention will be explained in order. 

[0026] (Embodiment of Information Recording Medium) 

[0027] Hereinafter, the information recording medium in 
an embodiment of the present invention will be explained. 
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[0028] An embodiment of the information recording 
medium is provided With: a plurality of record information 
recording areas (an OPC area, a user data area, a spare area, 
or the like) for recording therein record information; a 
management information recording area (a management 
area or the like) for recording therein a plurality of man 
agement information, each of Which manages respective one 
of the plurality of record information recording areas; and a 
reliability information recording area (a management area or 
the like) for recording therein a plurality of reliability 
information (a reliability ?ag group or the like), each of 
Which indicates reliability of Whether or not respective one 
of the plurality of management information (space bitmap 
information or the like) is correctly updated. 

[0029] According to the embodiment of the information 
recording medium of the present invention, it is possible to 
record the record information into the plurality of record 
information recording areas. Here, the “record information” 
in the present invention is data Which is a main object of 
reproduction or execution, if recorded into the record infor 
mation recording area Which is the user data area or the like. 
For example, the “record information” is contents data, such 
as image data, audio data, and text data, and data for a 
computer program. Alternatively, the “record information” 
is data Which is a defect list for performing defect manage 
ment, if recorded into the record information recording area 
Which is the spare area or the like. Here, the “defect 
management” is to perform the recording operation of the 
record information While avoiding the position of a so-called 
defect, Which is a general term for a scratch or dusts on the 
recording medium, or the deterioration of the recording 
medium, or the like. Alternatively, the “record information” 
is data for trial Writing, such as dummy data, to perform a 
so-called Optimum PoWer Calibration (OPC) process in 
Which the optimum recording poWer of laser light is 
detected, if recorded into the record information recording 
area Which is the OPC area or the like. 

[0030] Moreover, the plurality of management informa 
tion is recorded in the management information recording 
area Which is a recording management area (hereinafter 
referred to as the “management area”, as occasion demands), 
for example. Here, the “management information” in the 
present invention is information for managing each of the 
plurality of record information recording areas. More spe 
ci?cally, one example of the “management information” for 
managing the record information recording area Which is the 
user data area or the like is the space bitmap information for 
indicating Whether or not the record information is already 
recorded at each position in the record information recording 
area. Alternatively, one example of the “management infor 
mation” for managing the record information recording area 
Which is the spare area or the like is the defect list infor 
mation, in Which address information is summariZed in a 
table format and Which is prepared or generated to perform 
the defect management. Alternatively, one example of the 
“management information” for managing the record infor 
mation recording area Which is the OPC area or the like is 
the OPC pointer information for pointing out the address 
information, such as a sector number, of a position for next 
trial Writing in the OPC area. Incidentally, the management 
information may be updated or prepared at every opportu 
nity that the recording is performed to the information 
recording medium, or may be updated or prepared When a 
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series of recording is all completed and an operation of 
ejection or the like of the information recording medium is 
performed. 

[0031] As described above, in recording the record infor 
mation onto the information recording medium in the 
embodiment of the present invention, it is possible to specify 
the empty recording area, for example, on the basis of the 
management information Which is the space bitmap infor 
mation or the like and Which is read before the actual 
recording operation, and record the record information at 
this position. Alternatively, it is possible to specify the 
position of a defect on the basis of the management infor 
mation Which is the defect list information or the like, and 
record the record information While avoiding this position. 
Alternatively, it is possible to specify a position for next trial 
Writing on the basis of the management information Which 
is the OPC pointer information or the like, and perform the 
OPC process e?iciently. 

[0032] Particularly, in the embodiment, the reliability 
information, such as a ?ag, Which indicates the reliability of 
Whether or not each of the plurality of management infor 
mation is correctly updated to the neWest information, is 
recorded into the reliability information recording area, such 
as the management area. In other Words, the reliability 
information corresponds to each of the plurality of manage 
ment information, one-on-one. Thus, it is possible to specify 
the management information considered to have loW reli 
ability, for example, easily and quickly, in accordance With 
the reliability information. Incidentally, the reliability infor 
mation may be updated or prepared every time the manage 
ment information is recorded onto the information recording 
medium, or may be updated or prepared When the recording 
of the management information regarding a series of record 
ing is all completed and an operation of ejection or the like 
of the information recording medium is performed. 

[0033] Since the information recording medium of the 
present invention is constructed in the above manner, even 
if at least one of the plurality of management information 
recorded in the management information recording area is 
not correctly updated to the neWest information because of 
the cut-off of the poWer supply or the like, it is possible to 
specify the management information considered to have loW 
reliability later, in accordance With the reliability informa 
tion. Thus, it is possible to ?nd or limit the record informa 
tion recording area Which is managed by the management 
information considered to have loW reliability. Therefore, it 
is enough if the management information Which manages 
the found or limited record information recording area is 
correctly updated to the neWest information. Namely, it is 
unnecessary to perform veri?cation or scanning, i.e. reading, 
With respect to the entire recording area of the information 
recording medium, and it is enough if the veri?cation or 
scanning is performed With respect to only the found or 
limited record information recording area Which is managed 
by the management information considered to have loW 
reliability. Therefore, in the end, it is possible to greatly 
reduce a time length required for correctly updating all the 
management information to the neWest information. 

[0034] Speci?cally, the information recording medium in 
the embodiment is provided With the reliability information, 
such as a ?ag for indicating the reliability (hereinafter 
referred to as a “reliability ?ag”, as occasion demands), 
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Which corresponds to each of the plurality of management 
information, to the number of the management information 
(refer to as the “management information number” as occa 
sion demands). More speci?cally, the reliability information 
is provided, to the number of four reliability ?ags in total: 
i.e. one reliability ?ag corresponding to the space bitmap 
information of the L0 layer on the tWo-layer type optical 
disc; one reliability ?ag corresponding to the space bitmap 
information of the L1 layer; one reliability ?ag correspond 
ing to the defect list information; and one reliability ?ag 
corresponding to the OPC pointer information, namely to 
the number of 4 bit data amount. As described above, the 
information recording medium in the present invention 
needs the reliability information having the data amount in 
proportion to the management information number, as com 
pared to the conventional technique; hoWever, it is possible 
to reduce a time length for correctly updating the manage 
ment information to the neWest information, to “l/(the 
management information number)”-times, e.g., “MW-times 
as long time length, for example. In addition, it is possible 
to record “the management information number”-times as 
large data amount into one sector (2 KB) more than enough. 
In addition, it is obvious that as the capacity becomes larger 
as in the recording medium of BD-RE or the like, the 
effectiveness of the time length reduction becomes larger. 

[0035] Particularly, in the embodiment, as described 
above, it is extremely effective if the various management 
information is classi?ed and de?ned depending on hoW to 
use the recording area. For example, it is extremely effective 
if the various management information is classi?ed corre 
spondingly to the spare area, the user data area, the OPC 
area, and the like. This is because a period and timing in 
Which these recording areas are used or the data is recorded 
into the recording areas are similar. Thus, if the reliability 
information is set With respect to the management informa 
tion Which manages each of the recording areas, the data is 
highly possibly recorded in a short time into a block Which 
is located spatially close, by spatial locality and timing 
locality, even if the poWer supply is cut off or a similar 
situation occurs. Thus, it is possible to minimiZe the range 
of the recording area Which is speci?ed such that the 
reliability of the various management information is loW. 
Therefore, it is possible to further reduce of a scanning time 
length for scanning the recording area and a time length for 
correctly updating the various management information to 
the neWest information and improve the ef?ciency of them. 

[0036] In one aspect of the embodiment of the information 
recording medium of the present invention, the plurality of 
reliability information is collectively recorded in the reli 
ability information recording area. 

[0037] According to this aspect, since each reliability 
information for respective one of the plurality of manage 
ment information is collectively recorded in one reliability 
information recording area, as the reliability ?ag group, for 
example, it is possible to easily obtain each reliability 
information for respective one of the plurality of manage 
ment information in one access or one reading operation. 

[0038] In another aspect of the embodiment of the infor 
mation recording medium of the present invention, the 
management information recording area and the reliability 
information recording area are uni?ed. 

[0039] According to this aspect, since the plurality of 
management information and the plurality of reliability 
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information, each of Which corresponds to respective one of 
the plurality of management information, are collectively 
recorded in the management information recording area, 
such as the management area, for example, it is possible to 
easily obtain the management information and the reliability 
information in one access or one reading operation. 

[0040] In another aspect of the embodiment of the infor 
mation recording medium of the present invention, the 
plurality of management information includes at least one 
information out of space bitmap information for identifying 
an already recorded state or an unrecorded state With respect 
to each block of the record information recording area, 
defect list information for performing defect management, 
and OPC pointer information for identifying a position at 
Which next trial Writing is performed. 

[0041] According to this aspect, for example, by that the 
space bitmap information is correctly updated to the neWest 
information as the management information, it is possible to 
accurately identify the already recorded state or the unre 
corded state in the record information recording area, such 
as the user data area. Speci?cally, the space bitmap infor 
mation is information in Which a ?ag for indicating the 
recording state of “already recorded” or “unrecorded (or 
blank)” is summariZed in a small area into Which the 
recording area of the information recording medium is 
divided. More speci?cally, the small area is a logical block 
or a physical block (hereinafter referred to as a “1 Error 
Correcting Code (ECC) block”, as occasion demands) Which 
is speci?ed by the sector number of the recording area of the 
information recording medium. For example, the ?ag Which 
can identify the recording state of either “already recorded” 
or “unrecorded state” is appended to each of the ECC 
blocks, for example. The space bitmap information is infor 
mation in Which these ?ags are summarized. Therefore, in 
recording the record information, the recording area that has 
relatively many unrecorded ECC blocks is speci?ed, for 
example, on the basis of the space bitmap information read 
before the actual recording operation, and it is possible to 
record the record information into the speci?ed recording 
area. 

[0042] Particularly, by using the information of ?ag or the 
like as the space bitmap information, it is possible to easily 
and quickly recogniZe the distribution of unrecorded ECC 
blocks, Which are read upon the insertion of the information 
recording medium, for example, and it is possible to update 
the information of ?ag or the like corresponding to the lECC 
block Which is already recorded. Moreover, one type of 
information, such as the ?ag, can indicate the distribution of 
unrecorded ECC blocks. Therefore, it is possible to reduce 
the data amount. Incidentally, in the space bitmap informa 
tion, a ?ag of “l” is placed in the “already recorded” small 
area, i.e., the “already recorded” lECC block, and a ?ag of 
“0” is placed in the “unrecorded” small area, i.e., the 
“unrecorded” lECC block, for example. 

[0043] Moreover, according to this aspect, for example, by 
that the defect list information is correctly update to the 
neWest information as the management information, it is 
possible to accurately identify a defect in the record infor 
mation recording area, such as the spare area. Thus, it is 
possible to accurately and quickly perform the recording 
operation of the record information While avoiding the 
position of the defect by virtue of the defect management. 
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[0044] In addition, according to this aspect, for example, 
by that the OPC pointer information is correctly update to 
the neWest information as the management information, it is 
possible to accurately identify a position for next trial 
Writing in the record information recording area, such as the 
OPC area. Thus, it is possible to accurately and quickly 
detect the optimum recording poWer of laser light by virtue 
of the OPC process. 

[0045] In another aspect of the embodiment of the infor 
mation recording medium of the present invention, the 
management information and the reliability information are 
Written in a table format for each management information. 

[0046] According to this aspect, if the management infor 
mation is not correctly updated to the neWest information, it 
is possible to quickly and accurately specify the manage 
ment information Which is not updated to the neWest infor 
mation, by the reliability information, such as the ?ag, in a 
table, for example. 
[0047] In another aspect of the embodiment of the infor 
mation recording medium of the present invention, the 
reliability information includes an inconsistency ?ag Which 
indicates that the management information and a recording 
state of the record information recording area managed by 
the management information are inconsistent. 

[0048] According to this aspect, the reliability information 
includes an inconsistency ?ag Which indicates inconsistency 
betWeen the management information (eg space bitmap 
information), and the recording state of record information 
recording area (e. g. the recording state of a user data area on 
one layer). Thus, it is possible to specify the management 
information considered to have loW reliability or to be 
inconsistent, for example, easily and quickly, in accordance 
With the inconsistency ?ag. 
[0049] Consequently, even if the management information 
recorded in the management information recording area and 
the recording state of the record information recording area, 
such as the data area of one recording layer, for example, are 
inconsistent because of the cut-off of the poWer supply or the 
like, it is possible to specify the management information 
considered to be inconsistent later, in accordance With the 
inconsistency ?ag. Thus, it is possible to ?nd or limit the 
record information recording area Which is managed by the 
management information speci?ed to be inconsistent. There 
fore, it is enough if the management information Which 
manages the found or limited record information recording 
area is correctly updated to the neWest information. Namely, 
it is unnecessary to perform veri?cation or scanning, i.e. 
reading, With respect to the entire recording area of the 
information recording medium, and it is enough if the 
veri?cation or scanning is performed With respect to only the 
found or limited record information recording area Which is 
managed by the management information considered to be 
inconsistent. Therefore, in the end, it is possible to greatly 
reduce a time length required for correctly updating all the 
management information to the neWest information. In 
addition, it is obvious that as the capacity becomes larger as 
in the recording medium of BD-RE or the like, the effec 
tiveness of the time length reduction becomes larger. 

[0050] In an aspect associated With the reliability infor 
mation, the information recording medium may have a 
plurality of recording layers, and the reliability information 
may include the inconsistency ?ag for each of the plurality 
of recording layers. 
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[0051] By virtue of such construction, the reliability infor 
mation may be provided, to the number of tWo reliability 
?ags in total: i.e. one reliability ?ag corresponding to the 
management information of the L0 layer on the tWo-layer 
type optical disc; and one reliability ?ag corresponding to 
the management information of the L1 layer, namely to the 
number of 2 bit data amount. 

[0052] As a result, it is unnecessary to perform veri?cation 
or scanning, i.e. reading, With respect to the entire recording 
area of the information recording medium, and it is enough 
if the veri?cation or scanning is performed With respect to 
only the recording area of the L0 layer, indicated to be 
inconsistent by the inconsistency ?ag corresponding to the 
management information in the L0 layer, for example. 
Therefore, in the end, it is possible to greatly reduce a time 
length required for correctly updating all the management 
information to the neWest information. 

[0053] Moreover, in an aspect associated With the reliabil 
ity information, the management information may be space 
bitmap information for identifying an already recorded state 
or an unrecorded state With respect to each block of the 
record information recording area, and the reliability infor 
mation may include the inconsistency ?ag Which indicates 
inconsistency of the space bitmap information. 

[0054] By virtue of such construction, the reliability infor 
mation may be provided, to the number of tWo reliability 
?ags in total: i.e. one reliability ?ag corresponding to the 
space bitmap information of the LO layer on the tWo-layer 
type optical disc; and one reliability ?ag corresponding to 
the space bitmap information of the L1 layer, namely to the 
number of 2 bit data amount. 

[0055] As a result, it is unnecessary to perform veri?cation 
or scanning, i.e. reading, With respect to the entire recording 
area of the information recording medium, and it is enough 
if the veri?cation or scanning is performed With respect to 
only the recording area of the L0 layer, indicated to be 
inconsistent by the inconsistency ?ag corresponding to the 
space bitmap information in the L0 layer, for example. 
Therefore, in the end, it is possible to greatly reduce a time 
length required for correctly updating all the space bitmap 
information to the neWest information. 

[0056] (Embodiments of Information Recording Appara 
tus) 
[0057] Hereinafter, the information recording apparatus in 
embodiments of the present invention Will be explained. 

[0058] An embodiment of the information recording appa 
ratus of the present invention is an information recording 
apparatus provided With: a recording device capable of 
recording record information onto the above-described 
information recording medium in the embodiment; a reading 
device for reading the reliability information from the reli 
ability information recording area; a determining device for 
determining the management information corresponding to 
the reliability information read by the reading device; and a 
controlling device for controlling the recording device to 
record the record information on the basis of the determined 
management information. 

[0059] According to the embodiment of the information 
recording apparatus of the present invention, in the opera 
tion thereof, the reliability information is read by the reading 
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device, such as a processor (CPU: Central Processing Unit), 
a demodulator or decoder, and an optical pickup, from the 
reliability information recording area of the information 
recording medium before the actual recording operation. 
The read reliability information may be stored by a storing 
device, such as a processor and a memory, for example. 
Then, the management information (eg the space bitmap 
information, the defect list information, the OPC pointer 
information, or the like) corresponding to the read reliability 
information is determined by the determining device, such 
as a processor. Then, the actual recording of the record 
information is performed by the recording device, such as a 
processor, an encoder, and an optical pickup, in the record 
information recording area, such as an unrecorded block, an 
unrecorded block Without a defect, and an unrecorded block 
in the OPC area, on the basis of the determined management 
information. 

[0060] Therefore, according to the embodiment, even if at 
least one of the plurality of management information 
recorded in the management information recording area is 
not correctly updated to the neWest information because of 
the cut-off of the poWer supply or the like, it is possible to 
specify the management information considered to have loW 
reliability later, in accordance With the reliability informa 
tion. Thus, it is possible to ?nd or limit the record informa 
tion recording area Which is managed by the management 
information considered to have loW reliability. Therefore, it 
is enough if the management information Which manages 
the found or limited record information recording area is 
correctly updated to the neWest information. Namely, it is 
unnecessary to perform veri?cation or scanning, i.e. reading, 
With respect to the entire recording area of the information 
recording medium, and it is enough if the veri?cation or 
scanning is performed With respect to only the found or 
limited record information recording area Which is managed 
by the management information considered to have loW 
reliability. Therefore, in the end, it is possible to greatly 
reduce a time length required for correctly updating all the 
management information to the neWest information. 

[0061] Incidentally, in response to the various aspects of 
the embodiment of the information recording medium of the 
present invention described above, the embodiment of the 
information recording apparatus of the present invention can 
adopt various aspects. 

[0062] In one aspect of the embodiment of the information 
recording apparatus of the present invention, the information 
recording apparatus is further provided With: a ?rst updating 
device for temporarily updating the reliability information 
corresponding to the determined management information 
to indicate that the reliability information is not reliable; a 
verifying device for verifying the record information record 
ing area managed by the determined management informa 
tion; and a second updating device for correctly updating the 
management information after the veri?cation by the veri 
fying device is completed, and de?nitely updating the reli 
ability information corresponding to the updated manage 
ment information to indicate that the reliability information 
is reliable. 

[0063] According to this aspect, the reliability information 
corresponding to the determined management information is 
temporarily updated by the ?rst updating device, such as a 
processor, an encoder, and an optical pickup, to the neWest 
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information considered to have little reliability. Then, the 
veri?cation of the actual record information is performed by 
the verifying information, such as a processor, an encoder, 
and an optical pickup, With respect to the record information 
recording area Which is managed by the determined man 
agement information. Then, the management information is 
updated by the second updating device, such as a processor, 
an encoder, and an optical pickup, after the veri?cation by 
the verifying device is completed With respect to the record 
information recording area. At the same time, or nearly at the 
same time, the reliability information corresponding to the 
updated management information, i.e. the reliability infor 
mation corresponding to the management information Which 
is temporarily updated to the neWest information considered 
to have little reliability, is de?nitely updated to the neWest 
information considered to have reliability. Incidentally, 
every time the verifying device veri?es the information 
recording medium, the second updating device may update 
the management information in proper timing. Namely, the 
second updating device may partially update the manage 
ment information at each veri?cation, or correctively update 
the management information after a series of veri?cation is 
completed. 

[0064] Therefore, even if at least one of the plurality of 
management information recorded in the management infor 
mation recording area is not correctly updated to the neWest 
information because of the cut-off of the poWer supply or the 
like, it is possible to specify the management information 
considered to have loW reliability, more accurately, later, in 
accordance With the reliability information. 

[0065] Another embodiment of the information recording 
apparatus of the present invention is an information record 
ing apparatus for recording record information onto an 
information recording medium provided With: a plurality of 
record information recording areas for recording therein the 
record information; a management information recording 
area for recording therein a plurality of management infor 
mation, each of Which manages respective one of the plu 
rality of record information recording areas; and an incon 
sistency ?ag recording area for recording therein an 
inconsistency ?ag indicating Whether or not each of the 
plurality of management information is correctly updated, 
the information recording apparatus provided With: a record 
information recording device for recording the record infor 
mation; a management information recording device for 
recording the management information; and a inconsistency 
?ag recording device for recording the inconsistency ?ag, 
the inconsistency ?ag recording device recording one sym 
bol information indicating an inconsistency condition as the 
inconsistency ?ag before starting the recording by the man 
agement information recording device. 

[0066] According to the another embodiment of the infor 
mation recording apparatus of the present invention, even if 
(i) at least one of the plurality of management information 
recorded in the management information recording area is 
not correctly updated to the neWest information, or (ii) the 
management information and a recording state of the record 
information recording area are inconsistent, because of the 
cut-off of the poWer supply or the like, it is possible to 
specify the management information considered to have loW 
reliability or to be inconsistent, in accordance With one 
symbol information (eg “1” binary Which indicates the 
inconsistency) recorded as the inconsistency ?ag. Thus, it is 
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possible to ?nd or limit the record information recording 
area Which is managed by the management information 
considered to be inconsistent. Therefore, it is enough if the 
management information Which manages the found or lim 
ited record information recording area is correctly updated 
to the neWest information. Namely, it is unnecessary to 
perform veri?cation or scanning, i.e. reading, With respect to 
the entire recording area of the information recording 
medium, and it is enough if the veri?cation or scanning is 
performed With respect to only the found or limited record 
information recording area Which is managed by the man 
agement information considered to have loW reliability or to 
be inconsistent. Therefore, in the end, it is possible to greatly 
reduce a time length required for correctly and consistently 
updating all the management information to the neWest 
information. 

[0067] Incidentally, in response to the various aspects of 
the embodiment of the information recording medium of the 
present invention described above, the another embodiment 
of the information recording apparatus of the present inven 
tion can adopt various aspects. 

[0068] In one aspect of the another embodiment of the 
information recording apparatus of the present invention, the 
inconsistency ?ag recording device records another symbol 
information indicating a consistency condition as the incon 
sistency ?ag after ending the recording by the management 
information recording device 

[0069] According to this aspect, after the recording opera 
tion is normally ended Without cut-off of the poWer supply 
or the like, if (i) all management information recorded in the 
management information recording area is correctly updated 
to the neWest information, or (ii) the management informa 
tion and a recording state of the record information record 
ing area are consistent, the other symbol information (eg 
“0” binary Which indicates the consistency) is recorded as 
the inconsistency ?ag. 

[0070] Thus, it is possible to realiZe that all the plurality of 
management information is highly reliable Without incon 
sistency, in accordance With the other symbol information 
indicating the consistency condition. 

[0071] (Embodiments of Information Recording Method) 

[0072] Hereinafter, the information recording method in 
embodiments of the present invention Will be explained. 

[0073] An embodiment of the information recording 
method of the present invention is an information recording 
method in an information recording apparatus provided With 
a recording device capable of recording the record informa 
tion onto the above-described information recording 
medium in the embodiment, the information recording 
method provided With: a reading process of reading the 
reliability information from the reliability information 
recording area; a determining process of determining the 
management information corresponding to the reliability 
information read by the reading process; and a controlling 
process of controlling the recording device to record the 
record information on the basis of the determined manage 
ment information. 

[0074] According to the embodiment of the information 
recording method of the present invention, as in the case of 
the embodiment of the information recording apparatus of 
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the present invention described above, even if at least one of 
the plurality of management information recorded in the 
management information recording area is not correctly 
updated to the neWest information because of the cut-off of 
the poWer supply or the like, it is possible to specify the 
management information considered to have loW reliability 
later, in accordance With the reliability information. Thus, it 
is possible to ?nd or limit the record information recording 
area Which is managed by the management information 
speci?ed to have loW reliability. Therefore, it is enough if the 
management information Which manages the found or lim 
ited record information recording area is correctly updated 
to the neWest information. Therefore, in the end, it is 
possible to greatly reduce a time length required for cor 
rectly updating all the management information to the 
neWest information. 

[0075] Incidentally, in response to the various aspects of 
the embodiment of the information recording apparatus of 
the present invention described above, the embodiment of 
the information recording method of the present invention 
can adopt various aspects. 

[0076] In one aspect of the embodiment of the information 
recording method of the present invention, the information 
recording method is further provided With: a ?rst updating 
process of temporarily updating the reliability information 
corresponding to the determined management information 
to indicate that the reliability information is not reliable; a 
verifying process of verifying the record information record 
ing area managed by the determined management informa 
tion; and a second updating process of correctly updating the 
management information after the veri?cation by the veri 
fying process is completed, and de?nitely updating the 
reliability information corresponding to the updated man 
agement information to indicate that the reliability informa 
tion is reliable. 

[0077] According to this aspect, as in the case of one 
aspect of the embodiment of the information recording 
apparatus of the present invention described above, even if 
at least one of the plurality of management information 
recorded in the management information recording area is 
not correctly updated to the neWest information because of 
the cut-off of the poWer supply or the like, it is possible to 
specify the management information considered to have loW 
reliability, more accurately, later, in accordance With the 
reliability information. 

[0078] Another embodiment of the information recording 
method of the present invention is an information recording 
method in an information recording apparatus for recording 
record information onto an information recording medium 
provided With: a plurality of record information recording 
areas for recording therein the record information; a man 
agement information recording area for recording therein a 
plurality of management information, each of Which man 
ages respective one of the plurality of record information 
recording areas; and an inconsistency ?ag recording area for 
recording therein an inconsistency ?ag indicating Whether or 
not each of the plurality of management information is 
correctly updated, the information recording method pro 
vided With: a record information recording process of 
recording the record information; a management informa 
tion recording process of recording the management infor 
mation; and an inconsistency ?ag recording process of 
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recording the inconsistency ?ag, the inconsistency ?ag 
recording process recording one symbol information indi 
cating an inconsistency condition as the inconsistency ?ag 
before starting the recording by the management informa 
tion recording device. 

[0079] According to the another embodiment of the infor 
mation recording method of the present invention, it is 
possible to receive the same various bene?ts as in the 
above-mentioned another embodiment of the information 
recording apparatus of the present invention. 

[0080] Incidentally, in response to the various aspects of 
the embodiment of the information recording apparatus of 
the present invention described above, the embodiment of 
the information recording method of the present invention 
can adopt various aspects. 

[0081] In one aspect of the another embodiment of the 
information recording method of the present invention, the 
inconsistency ?ag recording process records another symbol 
information indicating a consistency condition as the incon 
sistency ?ag after ending the recording by the management 
information recording process. 

[0082] According to this aspect, it is possible to receive 
the same various bene?ts as in the above-mentioned one 
aspect of the another embodiment of the information record 
ing apparatus of the present invention. 

[0083] (Embodiment of Computer Program) 

[0084] Hereinafter, the computer program in an embodi 
ment of the present invention Will be explained. 

[0085] An embodiment of the computer program of the 
present invention is a computer program of instructions for 
tangibly embodying a program of instructions executable by 
a computer provided in the above-described embodiment of 
the information recording apparatus (including its various 
aspects), to make the computer function as at least one 
portion of the reading device, the determining device, the 
controlling device, and the recording device. 

[0086] According to the embodiment of the computer 
program of the present invention, the above-mentioned 
embodiment of the information recording apparatus of the 
present invention can be relatively easily realiZed as a 
computer reads and executes the computer program from a 
program storage device, such as a ROM, a CD-ROM, a 
DVD-ROM, and a hard disk, or as it executes the computer 
program after doWnloading the program through a commu 
nication device. 

[0087] Moreover, the above object of the present invention 
can be achieved by an embodiment of a computer program 
product in a computer-readable medium of the present 
invention tangibly embodies a program of instructions 
executable by a computer provided for the above-mentioned 
embodiment of the information recording apparatus of the 
present invention (including its various aspects), the pro 
gram making the computer function as at least one portion 
of the reading device, the determining device, the control 
ling device, and the recording device. 

[0088] According to the embodiment of the computer 
program product of the present invention, at least one 
portion of the reading device, the determining device, the 
controlling device, and the recording device of the present 
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invention may be embodied relatively easily, by reading and 
running the computer program product from a record 
medium, such as a ROM, a CD-ROM, a DVD-ROM, a hard 
disk and so on, Which stores the computer program thereon, 
or by doWnloading the computer program product to the 
computer via the communication device and running it. 
More speci?cally, the computer program product may be 
made of computer readable codes (or computer readable 
commands) to make the computer function as at least one 
portion of the reading device, the determining device, the 
controlling device, and the recording device 

[0089] Incidentally, in response to the various aspects of 
the embodiments of the information recording apparatus 
described above, the embodiment of the computer program 
of the present invention can also adopt various aspects. 

[0090] These effects and other advantages of the present 
invention become more apparent from the folloWing 
examples. 
[0091] As explained above, according to the embodiment 
of the information recording medium of the present inven 
tion, it is provided With: the plurality of record information 
recording areas; the management information recording 
area; and the reliability information recording area, so that 
even if the management information is not updated on the 
information recording medium in various processes because 
of the cut-off of the poWer supply or the like, it is possible 
to greatly reduce a time length required for correctly updat 
ing the management information to the neWest information. 
According to the embodiments of the information recording 
apparatus of the present invention, it is provided With: the 
reading device; the determining device; the controlling 
device; the recording device; or various updating devices, so 
that even if the management information is not updated on 
the information recording medium in various processes 
because of the cut-off of the poWer supply or the like, it is 
possible to greatly reduce a time length required for cor 
rectly updating the management information to the neWest 
information. According to the embodiments of the informa 
tion recording method of the present invention, it is provided 
With: the reading process; the determining process; the 
controlling process; the recording device; or various updat 
ing processes, so that even if the management information is 
not updated on the information recording medium in various 
processes because of the cut-off of the poWer supply or the 
like, it is possible to greatly reduce a time length required for 
correctly updating the management information to the neW 
est information. According to the embodiment of the com 
puter program of the present invention, it makes a computer 
function as the information recording apparatus of the 
present invention described above, so that even if the 
management information is not updated on the information 
recording medium in various processes because of the 
cut-off of the poWer supply or the like, it is possible to 
greatly reduce a time length required for correctly updating 
the management information to the neWest information. 

EXAMPLES 

[0092] (Information Recording Medium) 
[0093] Next, With reference to FIG. 1 to FIG. 6, a Write 
once, tWo-layer type optical disc in an example of the 
information recording medium of the present invention Will 
be explained in detail on the basis of the draWings. 
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[0094] Firstly, the basic structure of a Write-once, tWo 
layer type optical disc in the example of the information 
recording medium of the present invention Will be explained 
With reference to FIG. 1. FIG. 1 are a substantial plan vieW 
showing a basic structure of an optical disc having a 
plurality of recording areas in an example of an information 
recording medium of the present invention (FIG. 1(a)), and 
a schematic cross sectional vieW of the optical disc and a 
corresponding conceptual diagram shoWing a recording area 
structure in the radial direction (FIG. 1(b)). 

[0095] As shoWn in FIG. 1(a) and FIG. 1(b), an optical 
disc 100 has a recording surface on the disc main body With 
a diameter of about 12 cm, as is a DVD. On the recording 
surface, the optical disc 100 is provided With: a lead-in area 
101; a data area 102; and a lead-out area 103 or a middle area 
104, Which are associated With the example, With a center 
hole 1 as the center. Particularly, the lead-in area 101 is 
provided With, for example, an OPC area PCAO or PCA1 for 
performing a so-called Optimum PoWer Calibration (OPC) 
process in Which the optimum recording poWer of laser light 
LB is detected. Then, a recording layer or the like is 
laminated on a transparent substrate 106 of the optical disc 
100, for example. In each recording area of the recording 
layer, spirally or concentrically With the center hole 1 as the 
center, tracks 10, such as groove tracks and land tracks, are 
placed alternately. Moreover, on the track 10, data is divided 
by a unit of ECC block 11 and recorded. The ECC block 11 
is a self-contained block of data and correction codes. On 
DVD media, this is a group of 16 DVD sectors. 

[0096] Incidentally, the present invention is not particu 
larly found or limited to the optical disc having three areas 
as described above. For example, even if the lcad-in area 101 
and the lead-out area 103 or the middle area 104 do not exist, 
a data structure explained beloW can be constructed. More 
over, as described later, the lead-in area 101 and the lead-out 
area 103 or the middle area 104 may be further segmentiZed. 

[0097] Particularly, the optical disc 100 in the example, as 
shoWn in FIG. 1(b), has such a structure that a L0 layer and 
a Ll layer, Which constitute one example of the “?rst and 
second recording layers” of the present invention as descried 
later, respectively, are laminated on the transparent substrate 
106. Upon the record and reproduction of such a tWo-layer 
optical disc 100, the recording/reproduction in the L0 layer 
or the L1 layer is performed, depending on Which recording 
layer is provided With the focusing position of the laser light 
LB, emitted from the upper to the loWer side. Moreover, the 
optical disc 100 in the example is not found or limited to a 
tWo-layer, one side type, i.e., a dual layer, but may be a 
tWo-layer double side type, i.e. a dual layer double side. 
Furthermore, the optical disc 100 in the example is not found 
or limited to the optical disc having the recording layers of 
a tWo-layer type, as described above, but may be an optical 
disc of a multi-layer type Which is three or more layers. 

[0098] In addition, a recording/reproduction procedure in 
the tWo-layer type optical disc may be a parallel manner in 
Which the directions of track passes are equal betWeen the 
tWo recording layers, for example, or may be an opposite 
manner in Which the directions of track passes are opposite 
betWeen the tWo recording layers, for example. Incidentally, 
the recording/reproduction in the parallel manner or in the 
opposite manner of the tWo-layer type optical disc in the 
example and the data structure of each layer Will be 
described later. 
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[0099] Next, With reference to FIG. 2, a data structure of 
the tWo-layer type optical disc in the example of the infor 
mation recording medium of the present invention, a physi 
cal sector number of a physical sector constituting an ECC 
block in the recording area of the optical disc, and the record 
or reproduction procedure in the parallel manner of the 
optical disc Will be explained. FIG. 2 is a conceptual graph 
schematically shoWing the data structure of the optical disc 
in the example of the information recording medium of the 
present invention, the physical sector number (hereinafter 
referred to as a sector number, as occasion demands) of a 
physical sector constituting an ECC block in the recording 
area of the optical disc, and a recording or reproducing 
method in the parallel manner of the optical disc. The 
vertical axis indicates the sector number expressed in the 
hexadecimal notation, and the horizontal axis indicates the 
relative position in the radial direction of the optical disc. 

[0100] As shoWn in FIG. 2, the tWo-layer type optical disc 
100 in the example of the information recording medium of 
the present invention is provided With: a not-illustrated 
substrate; and tWo recording layers laminated on the sub 
strate, i.e., the L0 layer and the L1 layer. Speci?cally, the L0 
layer is provided With: a lead-in area 101-0; a data area 
102-0; and a lead-out area 103-0, from the inner to the outer 
circumferential side. The lead-in area 101-0 is provided 
With: an OPC area PCAO for the OPC process; a Recording 
Management area MA in Which the management informa 
tion is recorded; and the like. 

[0101] On the other hand, the L1 layer is provided With: a 
lead-in area 101-1; a data area 102-1; and a lead-out area 
103-1, from the inner to the outer circumferential side. The 
lead-in area 101-1 may be also provided With a not-illus 
trated OPC area and the like. 

[0102] Since the tWo-layer type optical disc 100 is con 
structed in the above manner, upon the record or reproduc 
tion of the optical disc 100, the laser light LB is emitted from 
the not-illustrated substrate side, i.e. from the loWer side in 
FIG. 2, to the upper side, by a not-illustrated optical pickup 
of an information recording/reproducing apparatus in an 
example of the information recording apparatus of the 
present invention, Which Will be described later. Moreover, 
the focus distance and the like are controlled, and the 
displacement distance and the direction in the radial direc 
tion of the optical disc 100 are controlled. By this, the data 
is recorded into each recording layer, or the recorded data is 
reproduced. 

[0103] Particularly, the parallel manner is adopted as the 
record or reproduction procedure of the tWo-layer type 
optical disc in the example of the information recording 
medium of the present invention. In the parallel manner, 
When the record or reproduction in the L1 layer is started 
after the record or reproduction in the L0 layer is ?nished, 
the optical pickup that is on the most outer circumference of 
the optical disc needs to be displaced again to the most inner 
circumference, so that it takes more time by that much to 
change from the L0 layer to the L1 layer. 

[0104] Alternatively, the opposite manner may be adopted 
as the record or reproduction procedure of the tWo-layer type 
optical disc in the example of the information recording 
medium of the present invention. In the opposite manner, the 
record or reproduction of the tWo-layer type optical disc is 
performed in such a manner that the optical pickup of the 




















