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[FIG. 2] 
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[FIG. 5] 
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[FIG. 8] 
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[FIG. 10] 
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[FIG 11] 
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[FIG. 12] 
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[FIG 14] 

Already Recorded (S10) Newly Recorded (811) 

‘Head iECC Block Rear~ 

Linking Sector 

Padding 15 §Ytes Recording End Position 

7 
L// d ' / Recording Start Position 

SYO: Sync Signal / 7 /’ 
Linking // 4 ‘i ‘a // / 
Position 4/ 15 8 8Y5: sync 

(16-th Byte) ytes Signa' 

‘ 1st Sync 2nd Sync 7 

Frame Frame 

= b 
Linking Loss Area 



Patent Application Publication 

[FIG. 15] 

Jun. 21, 2007 Sheet 15 0f 15 US 2007/0140098 A1 

@ 
Load 

1 
OPC 8102 

1 
Pre-Record 8103 

1 
Record 
Address 

1 
Record User Pre-Flag 

Into Flag Area 
F 
v 

Verify 

l 
. Obtain 

Address 

S206 
\J . 

l 
Pre-Record 

Record User Pre-Flag 
Into Flag Area 

No 

Recording 
Operation 

S105 

Recording Ended? ' 3106 

End 



US 2007/0140098 A1 

INFORMATION RECORDING MEDIUM, 
INFORMATION RECORDING APPARATUS AND 

METHOD, AND COMPUTER PROGRAM 

TECHNICAL FIELD 

[0001] The present invention relates to an information 
recording medium, such as a DVD, an information recording 
apparatus, such as a DVD recorder, an information recording 
method, and a computer program Which makes a computer 
as the information recording apparatus. 

BACKGROUND ART 

[0002] As described in Patent Documents 1 and 2, in an 
information recording medium, for example, such as a 
Compact Disc (CD) and a DVD, embossed pits or pre-marks 
are formed in advance in a necessity minimal area in a 
lead-in area, in order to prevent illegal copying and falsi? 
cation of management information or control information. 

[0003] Alternatively, as described in Patent Document 3, 
as for the recording operation of a multilayer optical disc, 
there is a technology of ef?ciently forming a buffer area for 
layer jump. 

[0004] Moreover, as described in Patent Document 4, as 
for the recording operation of a single layer or multilayer 
optical disc, there is also a technology of controlling a 
recording apparatus to perform the recording operation at 
higher speed in the case of recording information into a 
lead-out area than in the case of recording information into 
a data area, in order to maintain compatibility With a Read 
Only Memory (ROM) disc and to reduce a time for record 
ing the information into the lead-out area at the time of 
?nalize processing. 

[0005] Moreover, as described in Patent Document 5, 
there is also a technology of controlling the recording 
apparatus to perform the high-speed recording operation by 
changing the recording strategy of the recording laser in the 
case of recording the information into the lead-out area. 

[0006] Furthermore, as described in Patent Document 6, 
there is a technology of minimizing the length of the 
lead-out area While maintaining compatibility With the ROM 
disc. 

[0007] Patent document 1: Japanese Patent Application 
Laid Open NO. 2001-266362 

[0008] Patent document 2: Japanese Patent Application 
Laid Open NO. 2000-331412 

[0009] Patent document 3: Japanese Patent Application 
Laid Open NO. 2002-170339 

[0010] Patent document 4: Japanese Patent Application 
Laid Open NO. 2001-176079 

[0011] Patent document 5: Japanese Patent Application 
Laid Open NO.2003-l5l133 

[0012] Patent document 6: Japanese Patent Application 
Laid Open NO. 2003-157620 
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DISCLOSURE OF INVENTION 

Subject to be Solved by the Invention 

[0013] HoWever, in the case of the single layer optical 
disc, it is only the lead-in area that its start position or the 
like is determined. Since a start position of the lead-out area 
cannot be determined, the embossed pits or the pre-marks 
cannot be formed in advance therein. 

[0014] Moreover, as for the recording operation of the 
single layer or multilayer optical disc, sync information and 
address information are also recorded at the same time of the 
data recording in order to maintain compatibility With the 
general ROM disc, and the recording in the lead-out area is 
performed at the time of the ?naliZe processing. Thus, there 
is such a technical problem that even if the length of the 
lead-out area is reduced or the high-speed recording is 
performed in the lead-out area, it is inevitable that it takes 
time to perform the recording in the lead-out area. 

[0015] In addition, there is also such a technical problem 
that the advanced control of the recording apparatus is 
essential in order to make the length of the lead-out area 
variable and to perform the high-speed recording in the 
lead-out area. 

[0016] It is therefore an object of the present invention to 
provide an information recording medium, an information 
recording apparatus, an information recording method, and 
a computer program, in Which information can be e?iciently 
recorded onto the information recording medium, for 
example, and Which can reduce a recording time. 

Means for Solving the Subject 

(Information Recording Medium) 
[0017] The above object of the present invention can be 
achieved by an information recording medium provided 
With: a record information area to record therein record 
information; an edge portion area adjacent to at least one 
edge portion of the record information area; and a ?ag area 
to record therein a ?rst pre-record ?ag for indicating Whether 
or not predetermined pre-infor'mation is pre-recorded in at 
least one portion of the edge portion area. 

[0018] According to the information recording medium of 
the present invention, it is possible to record the record 
information, such as video information, audio information 
and the like, into the record information area. Moreover, the 
edge portion area is located adjacent to one edge or both 
edges of the record information area. 

[0019] The edge portion area is provided in order to 
prevent laser light from moving out of the record informa 
tion area, Which is one purpose, in searching over the 
recording surface of the information recording medium by 
an optical pickup of an information recording apparatus 
described later. Namely, if the structure of the edge portion 
area or the like is not provided, the laser light irradiated from 
the optical pickup may be out of the record information area. 
As a result, the information cannot be read by the irradiation 
of the laser light Which may lead to the runaWay of the 
subsequent operation of the optical pickup. HoWever, if the 
edge portion area is provided and some information is 
recorded in the edge portion area, the above-mentioned 
disadvantage does not occur. 
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[0020] In particular, the information recording medium of 
the present invention is provided With the ?ag area to record 
therein the ?rst pre-record ?ag for indicating Whether or not 
the pre-information is pre-recorded in the edge portion area 
(or at least one portion thereof). The ?rst pre-record ?ag 
particularly indicates Whether or not the pre-information is 
pre-recorded by a user of the information recording medium 
of the present invention (or by an information recording 
apparatus oWned by the user). Moreover, the pre-informa 
tion is pre-recorded into an area portion of the edge portion 
area in Which the pre-information is to be pre-recorded. For 
example, the pre-information is pre-recorded into a part or 
all of the area portion out of the edge portion area, to a 
degree in Which the runaWay of the operation of the optical 
pickup can be prevented, as described above, for example. 
Therefore, it is unnecessary to pre-record the pre-informa 
tion over the entire edge portion area. 

[0021] With respect to the information recording medium 
of the present invention, if the pre-information is pre 
recorded in the edge portion area before the recording of the 
record information into the record information area, for 
example, it is unnecessary to record some information again 
into the edge portion area in the ?nalize processing. Namely, 
the pre-information can be pre-recorded into the edge por 
tion area as the some information before the ?naliZe pro 
cessing, so that it is possible to reduce a time required for the 
?naliZe processing. As a result, it is possible to realiZe the 
recording operation, more e?iciently. The fact that the 
pre-information is pre-recorded can be recognized oWing to 
the ?rst pre-record ?ag, relatively easily. 
[0022] Consequently, according to the information record 
ing medium of the present invention, it is possible to 
ef?ciently record the information onto the information 
recording medium, and it is possible to reduce a recording 
time. 

[0023] The “pre-recording” herein indicates recording the 
pre-information before the ?naliZe processing. In the actual 
pre-recording, the same operation is performed as the nor 
mal recording of the record information. 

[0024] In one aspect of the information recording medium 
of the present invention, it is further provided With a position 
information area to record therein position information for 
indicating a position of an area portion of the edge portion 
area in Which the pre-information is already pre-recorded. 

[0025] According to this aspect, even if the pre-recording 
is stopped, it is possible to recogniZe a position Where the 
pre-recording is stopped, relatively easily. Therefore, it is 
unnecessary to pre-record the pre-information into the edge 
portion area at a time, it is possible to perform the pre 
recording in a plurality of times stepWise in the case that it 
is convenient for the user and the information recording 
apparatus or the like. For example, if it is necessary to record 
the record information during the pre-recording of the 
pre-information or in the similar case, it is possible to record 
the position information (eg address information or the 
like) of the area portion in Which the pre-information is 
already pre-recorded into the position information area. By 
referring to the position information, it is possible to pref 
erably restart the pre-recording from the position indicated 
by the position information. By this, it is possible to perform 
the recording operation, more ef?ciently. 
[0026] In another aspect of the information recording 
medium of the present invention, it is further provided With 
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a position information area to record therein position infor 
mation for indicating a position of an end-edge portion of an 
area portion of the edge portion area in Which the pre 
information is already pre-recorded. 

[0027] According to this aspect, even if the pre-recording 
is stopped, it is possible to recogniZe a position Where the 
pre-recording is stopped, relatively easily. Therefore, it is 
unnecessary to pre-record the pre-information into the edge 
portion area at a time, it is possible to perform the pre 
recording in a plurality of times stepWise in the case that it 
is convenient for the user and the information recording 
apparatus or the like (eg a processing load is small) In 
particular, the position information of the end-edge portion 
of the area portion of the edge portion area in Which the 
pre-information is already pre-recorded (eg a border por 
tion of the recording area in Which the pre-information is 
pre-recorded and the recording area in Which the pre 
information is not pre-recorded) is recorded, so that it is 
possible to preferably restart the pre-recording of the pre 
information from the position Where the pre-recording is 
stopped, Which is indicated by the position information. By 
this, it is possible to perform the recording operation, more 
ef?ciently. 

[0028] In another aspect of the information recording 
medium of the present invention, the ?ag area is located in 
a recording management area to Which a second pre-record 
?ag is copied or in vicinity of the recording management 
area, the second pre-record ?ag indicating Whether or not the 
pre-information is pre-recorded by a manufacturer of the 
information recording medium According to this aspect, the 
?ag area is located in the recording management area to 
Which the second pre-record ?ag is copied. Therefore, the 
information recording apparatus, Which refers to the ?rst 
pre-record ?ag recorded in the ?ag area, can treat the ?ag 
Without distinguishing that it is the ?rst pre-record ?ag for 
indicating Whether or not the pre-information is pre-re 
corded by the user or that it is a copy of the second 
pre-record ?ag for indicating Whether or not the pre-infor 
mation is pre-recorded by the manufacturer (or maker). 
Therefore, if the ?ag area is provided in this place, even the 
existing information recording apparatus can preferably read 
the ?rst pre-record ?ag, Which is an advantage. Obviously, 
it is possible to receive the above-mentioned bene?ts even if 
the ?ag area is located in vicinity of the recording manage 
ment area. 

[0029] In another aspect of the information recording 
medium of the present invention, the edge portion area is at 
least one of a lead-in area, a lead-out area, and a middle area, 
each of Which is located in the at least one edge portion. 

[0030] According to this aspect, it is possible to receive 
the above-mentioned bene?ts, With respect to the Wide 
spread optical disc, such as a DVD and a CD. 

[0031] In another aspect of the information recording 
medium of the present invention, the information recording 
medium has a plurality of recording layers, each of Which 
comprises the recoding information area and the edge por 
tion area, and the ?ag area is provided for at least one of the 
plurality of recording layers. 

[0032] By such construction, even if the plurality of 
recording layers are provided, it is unnecessary to provide 
the ?ag area for each recording layer. Namely, at least one 
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?ag area Which is common in the plurality of recording 
layers may be provided for at least one recording layer. 
Thus, it is possible to make a recording capacity required for 
the provision of the ?ag area relatively small, and it is 
possible to ef?ciently use the recording capacity of the 
information recording medium as a Whole. 

(Information Recording Apparatus) 
[0033] The above object of the present invention can be 
also achieved by an information recording apparatus for 
recording record information onto an information recording 
medium provided With: a record information area to record 
therein the record information; an edge portion area adjacent 
to at least one edge portion of the record information area; 
and a ?ag area to record therein a ?rst pre-record ?ag for 
indicating Whether or not predetermined pre-information is 
pre-recorded in at least one portion of the edge portion area 
(i.e. the above-mentioned information recording medium of 
the present invention (including its various aspects)), the 
information recording apparatus provided With: a pre-re 
cording device for pre-recording the pre-information into at 
least one portion of the edge portion area before the record 
ing of the record information; a ?ag recording device for 
recording the ?rst pre-record ?ag for indicating Whether or 
not the pre-information is pre-recorded by the pre-recording 
device, into the ?ag area; and an information recording 
device for recording the record information into the record 
information area. 

[0034] According to the information recording apparatus 
of the present invention, by the operation of the pre 
recording device, the pre-information is pre-recorded into at 
least one portion of the edge portion area (i.e. the area 
portion out of the edge portion area in Which the pre 
information is to be recorded). Then, if the pre-information 
is recorded into at least one portion of the edge portion area, 
by the operation of the ?ag recording device, the ?rst 
pre-record ?ag is recorded into the ?ag area. 

[0035] At this time, after the recording of the record 
information into the record information area by the opera 
tion of the information recording device is ended, the 
?naliZe processing is performed With respect to the infor 
mation recording medium in order to ensure compatibility 
With an reproduction-only information reproducing appara 
tus. Namely, as described above, some information is 
recorded into the edge portion area. At this time, since the 
pre-information is pre-recorded in the edge portion area by 
the operation of the pre-recording device before the ?naliZe 
processing, it is unnecessary to record some information into 
the edge portion area in the ?naliZe processing. Alterna 
tively, even if there is a need to record some information into 
the edge portion area, it is enough to record a relatively small 
siZe of information, as compared to the case Where the 
pre-information is not pre-recorded at all. Therefore, it is 
possible to reduce a time required for the ?naliZe processing, 
to thereby realiZe the e?icient recording operation. 

[0036] In addition, by the operation of the ?ag recording 
device, the ?rst pre-record ?ag for indicating that the pre 
information is pre-recorded in the edge portion area is 
recorded. Thus, by referring to the ?rst pre-record ?ag, it is 
possible to recogniZe that the pre-information is pre-re 
corded in the edge portion area, relatively easily. 

[0037] Consequently, according to the information record 
ing apparatus of the present invention, it is possible to 
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ef?ciently record the record information onto the informa 
tion recording medium, and it is possible to reduce a 
recording time. 

[0038] Incidentally, in response to the various aspects of 
the information recording medium of the present invention 
described above, the information recording apparatus of the 
present invention can adopt various aspects. 

[0039] In one aspect of the information recording appara 
tus of the present invention, it is further provided With a 
position information recording device for recording position 
information for indicating a position of an area portion of the 
edge portion area in Which the pre-information is already 
pre-recorded. 

[0040] According to this aspect, even if the pre-recording 
is stopped, it is possible to recogniZe a position Where the 
pre-recording is stopped, relatively easily. Therefore, it is 
unnecessary to pre-record the pre-information into the edge 
portion area at a time, it is possible to perform the pre 
recording in a plurality of times stepWise in the case that it 
is convenient for the user and the information recording 
apparatus or the like. For example, if it is necessary to record 
the record information during the pre-recording of the 
pre-information or in the similar case, it is possible to record 
the position information (eg address information or the 
like) of the area portion in Which the pre-information is 
already pre-recorded into the position information area by 
the operation of the position information recording device. 
By referring to the position information, it is possible to 
preferably restart the pre-recording from the position Where 
the pre-recording is stopped. By this, it is possible to 
perform the recording operation, more ef?ciently. 

[0041] In another aspect of the information recording 
apparatus of the present invention, it is further provided With 
a position information recording device for recording posi 
tion information for indicating a position of an end-edge 
portion of an area portion of the edge portion area in Which 
the pre-information is already pre-recorded. 

[0042] According to this aspect, even if the pre-recording 
is stopped, it is possible to recogniZe a position Where the 
pre-recording is stopped, relatively easily. Therefore, it is 
unnecessary to pre-record the pre-information into the edge 
portion area at a time, it is possible to perform the pre 
recording in a plurality of times stepWise in the case that it 
is convenient for the user and the information recording 
apparatus or the like. In particular, the position information 
of the end-edge portion of the area portion of the edge 
portion area in Which the pre-information is already pre 
recorded (e. g. a border portion of the recording area in Which 
the pre-information is pre-recorded and the recording area in 
Which the pre-information is not pre-recorded) is recorded, 
so that it is possible to preferably restart the pre-recording of 
the pre-information from the position Where the pre-record 
ing is stopped, Which is indicated by the position informa 
tion. By this, it is possible to perform the recording opera 
tion, more ef?ciently. 

[0043] In another aspect of the information recording 
apparatus of the present invention, it is further provided With 
a stopping device for stopping the pre-recording of the 
pre-information if the recording of the record information by 
the information recording device is started during the pre 
recording of the pre-information by the pre-recording 
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device, the pre-recording device restarting the pre-recording 
of the pre-information after the recording of the record 
information by the information recording device is ended. 

[0044] According to this aspect, it is possible to stop the 
pre-recording of the pre-information depending on the 
recording of the record information. Therefore, it is possible 
to ?exibly change the recording of the record information 
and the pre-recording of the pre-information, in accordance 
With the actual recording operation. 

[0045] In another aspect of the information recording 
apparatus of the present invention, it is further provided 
With: a stopping device for stopping the pre-recording of the 
pre-information by the pre-recording device; and a verifying 
device for verifying the pre-information already pre-re 
corded after the stopping of the pre-recording by the stop 
ping device. 

[0046] According to this aspect, by verifying the pre 
recorded pre-information (i.e. by reproducing the pre-infor 
mation and measuring the reproduction quality thereof or the 
like), it is possible to adjust various parameters for the 
recording operation of the information recording apparatus, 
as occasion demands. Therefore, it is possible to realiZe the 
recording operation, more preferably. 

[0047] In this aspect, the pre-recording device may restart 
the pre-recording of the pre-information after the verifying 
by the verifying device. 

[0048] By such construction, it is possible to restart the 
pre-recording of the pre-information after the verifying. 
Therefore, even if the verifying is performed, it is possible 
to receive the same various bene?ts as those of the infor 
mation recording apparatus in the present invention. 

[0049] In another aspect of the information recording 
apparatus of the present invention, the ?ag recording device 
records the ?rst pre-record ?ag for indicating that the 
pre-information is already pre-recorded, after the pre-re 
cording of the pre-information is completed. 

[0050] According to this aspect, the ?rst pre-record ?ag 
for indicating that the pre-information is already pre-re 
corded is recorded into the ?ag area after the pre-recording 
of the pre-information in the edge portion area (particularly, 
in the entire area portion out of the edge portion area in 
Which the pre-information is to be recorded) is completed 
(i.e. ended). Therefore, by referring to the ?st pre-record 
?ag, it is possible to recogniZe not only that the pre 
information is recorded but also Whether or not the recording 
of the pre-information is completed. 

[0051] In another aspect of the information recording 
apparatus of the present invention, the ?ag recording device 
records the ?rst pre-record ?ag into a recording management 
area to Which a second pre-record ?ag is copied or in vicinity 
of the recording management area, the second pre-record 
?ag indicating Whether or not the pre-information is pre 
recorded by a manufacturer of the information recording 
medium. 

[0052] According to this aspect, the ?rst pre-record ?ag is 
recorded in the recording management area to Which the 
second pre-record ?ag is copied. Therefore, the information 
recording apparatus can refer to the ?ag Without distinguish 
ing that it is the ?rst pre-record ?ag for indicating Whether 
or not the pre-information is pre-recorded by the user or that 
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it is a copy of the second pre-record ?ag for indicating 
Whether or not the pre-information is pre-recorded by the 
manufacturer (or maker). Therefore, if the ?rst pre-record 
?ag is recorded into this place, even the existing information 
recording apparatus can preferably read the ?ag area, Which 
is an advantage. Obviously, it is possible to receive the 
above-mentioned bene?ts even if the ?rst pre-record ?ag is 
recorded in vicinity of the recording management area. 

[0053] In another aspect of the information recording 
apparatus of the present invention, the pre-recording device 
records the pre-information into at least one of a lead-in 
area, a lead-out area, and a middle area, each of Which is 
located in the at least one edge portion as the edge portion 
area. 

[0054] According to this aspect, it is possible to receive 
the above-mentioned bene?ts, With respect to the Wide 
spread optical disc, such as a DVD and a CD. 

[0055] In another aspect of the information recording 
apparatus of the present invention, the information recording 
medium has a plurality of recording layers, each of Which 
comprises the recoding information area and the edge por 
tion area, and the ?ag recording device records the ?rst 
pre-record ?ag into at least one of the plurality of recording 
layers. 
[0056] According to this aspect, even if the plurality of 
recording layers are provided, it is unnecessary to provide 
the ?ag area for each recording layer. Namely, at least one 
?ag area Which is common in the plurality of recording 
layers may be provided for at least one recording layer. In 
other Words, at least one ?rst pre-record ?ag Which is 
common in the plurality of recording layers may be recorded 
into at least one recording layer. Thus, it is possible to make 
a recording capacity required for recording of the ?rst 
pre-recorded ?ag, relatively small, and it is possible to 
ef?ciently use the recording capacity of the information 
recording medium as a Whole. 

(Information Recording Method) 
[0057] The above object of the present invention can be 
also achieved by an information recording method of record 
ing record information onto an information recording 
medium provided With: a record information area to record 
therein the record information; an edge portion area adjacent 
to at least one edge portion of the record information area; 
and a ?ag area to record therein a ?rst pre-record ?ag for 
indicating Whether or not predetermined pre-information is 
pre-recorded in at least one portion of the edge portion area 
(i.e. the above-mentioned information recording medium of 
the present invention (including its various aspects)), the 
information recording method provided With: a pre-record 
ing process of pre-recording the pre-information into at least 
one portion of the edge portion area before the recording of 
the record information; a ?ag recording process of recording 
the ?rst pre-record ?ag for indicating Whether or not the 
pre-information is pre-recorded by the pre-recording device, 
into the ?ag area; and an information recording process of 
recording the record information into the record information 
area. 

[0058] According to the information recording method of 
the present invention, it is possible to receive the same 
bene?ts as those of the information recording apparatus of 
the present invention. 
























