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Description
Technical Field

[0001] The present invention relates to an information
recording medium, such as a DVD, an information re-
cording apparatus, such as a DVD recorder, an informa-
tion recording method, and a computer program which
makes a computer as the information recording appara-
tus.

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
falsification of management information or control infor-
mation.

[0003] Alternatively, as described in Patent Document
3, as for the recording operation of a multilayer optical
disc, there is a technology of efficiently 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 multi-
layer optical disc, there is also a technology of controlling
arecording 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
recording the information into the lead-out area at the
time of finalize 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.
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[0007] Document EP 1418 583 defines a status infor-
mation, containing and address at which formatting is
interrupted, that is revised and recorded (not necessarily
in lead-in) upon an interruption of the background for-
matting of disk.

[0008] US2003/0103431 defines filing dummy data
and establishing management information in the lead-in
area in order to reduce access time.

[0009] EP 1054 399 defines "pre-record data" record-
ed in advance in a range assigned to control data.
[0010] Late published document EP 1592 022 defines
a lead-out attribute data indicating that dummy data has
been recorded in the lead-out area of an optical disk.

Disclosure of Invention

[0011]
claims.

The invention is as defined in the appended

Means for Solving the Subject
(Information Recording Medium)

[0012] The above object of the present invention can
be achieved by an information recording medium provid-
ed with: arecord 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 flag
area to record therein a first pre-record flag for indicating
whether or not predetermined pre-information is pre-re-
corded in at least one portion of the edge portion area.
[0013] According to the information recording medium
of the presentinvention, 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.

[0014] The edge portion area is provided in order to
prevent laser light from moving out of the record infor-
mation area, which is one purpose, in searching over the
recording surface of the information recording medium
by an optical pickup of an information recording appara-
tus 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.
[0015] In particular, the information recording medium
of the present invention is provided with the flag area to
record therein the first pre-record flag for indicating
whether or not the pre-information is pre-recorded in the
edge portion area (or at least one portion thereof). The
first pre-record flag particularly indicates whether or not
the pre-information is pre-recorded by a user of the in-
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formation recording medium of the present invention (or
by an information recording apparatus owned by the us-
er). Moreover, the pre-information 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.

Brief Description of Drawings

[0016]

FIG. 1 is a substantial plan view showing the basic
structure of an optical disc having a plurality of record
areas in an embodiment of an information record me-
dium of the present invention, and a schematic cross
sectional view of the optical disc and a corresponding
conceptual diagram showing a record area structure
in the radial direction;

FIG. 2 is a data structure diagram conceptually
showing a data structure related to an optical disc
with one recording layer out of the optical discs ac-
cording to the embodiment;

FIG. 3 is a data structure diagram conceptually
showing one data structure related to an optical disc
with two recording layers out of the optical discs ac-
cording to the embodiment;

FIG. 4 is a data structure diagram conceptually
showing another data structure related to the optical
disc with two recording layers out of the optical discs
according to the embodiment;

FIGs. 5 are data structure diagrams conceptually
showing a user pre-flag recorded onto the optical
disc according to the embodiment;

FIG. 6 is an explanatory diagram showing address
information of the optical disc according to the em-
bodiment;

FIG. 7 is an explanatory diagram conceptually show-
ing a specific data structure of an optical disc accord-
ing to a modified example;

FIGs. 8 are data structure diagrams conceptually
showing address information recorded in an address
recording area provided for the optical disc according
to the modified example;

FIG. 9 is a block diagram showing an information
recording / reproducing apparatus, as being an em-
bodiment of an information recording apparatus of
the present invention, and a host computer;

FIG. 10 is a flowchart conceptually showing an entire
flow of a first recording operation of the information
recording / reproducing apparatus according to the
embodiment;

FIG. 11 is aflowchart conceptually showing an entire
flow of a second recording operation of the informa-
tion recording / reproducing apparatus according to
the embodiment;
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FIG. 12 is a flowchart conceptually showing a flow
of an operation of judging whether or not pre-data is
pre-recorded, in the information recording / repro-
ducing apparatus according to the embodiment;
FIGs. 13 are explanatory diagrams conceptually
showing the state of the pre-recording of pre-infor-
mation in the second recording operation;

FIG. 14 is a data structure diagram conceptually
showing an aspect of additional or postscript record-
ing of the pre-information in the second recording
operation; and

FIG. 15is aflowchart conceptually showing an entire
flow of a third recording operation of the information
recording / reproducing apparatus according to the
embodiment.

Description of Reference Codes

[0017]

100 optical disc

104 lead-in area

106 user data area

108 lead-out area

109  middle area

112 RMA

113  control data zone

121 flag area

122  address recording area

300 information recording / reproducing apparatus
352  optical pick up

353  signal recording / reproducing device
354 CPU

Best Mode for Carrying Out the Invention

[0018] Hereinafter, the best mode for carrying out the
present invention will be discussed in order for each em-
bodiment, with reference to the drawings.

[0019] The embodiments of the present invention will
be explained with reference to the drawings hereinafter.

(Information Recording Medium)

[0020] With reference to FIG. 1 to FIGs. 8, an informa-
tion recording medium in an embodiment of the present
invention will be explained.

(1) Basic Structure

[0021] Atfirst, with reference to FIG. 1, the basic struc-
ture of an optical disc in the embodiment of the informa-
tion record medium of the present invention will be ex-
plained. FIG. 1 shows the structure of an optical disc
having a plurality of areas on the upper side in a sub-
stantial plan view in association with the structure of the
areas in the radial direction on the lower side in a con-
ceptual diagram.
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[0022] As shown in FIG. 1, an optical disc 100 is re-
cordable in various recoding methods, such as a mag-
neto optical method and a phase changing method, in
which it is possible to record (or write) data a plurality of
times or only once. The optical disc 100 has a recording
surface on the disc main body, which is about 12 cm in
diameter, as is the DVD. On the recording surface, the
optical disc 100 is provided with: a lead-in area 104; a
user data area 106; and alead-out area 108, with a center
hole 102 as the center, in the direction from the inner
circumference to the outer circumference. Incidentally,
the user data area 106 constitutes one specific example
of the "record information area" of the present invention,
and the lead-in area 104 and the lead-out area 108 (or
amiddle area 109 described later) constitute one specific
example of the "edge portion area" of the present inven-
tion. In each area, groove tracks GT and land tracks LT
are alternately placed, spirally or coaxially, with the cent-
er hole 102 as the center, for example. These groove
tracks GT may be wobbled, and pre-pits may be formed
on either or both of the groove tracks GT and the land
tracks LT.

[0023] Incidentally, the present invention is not spe-
cially limited to the optical disc having these three areas.
For example, even if there is no lead-in area 104 nor
lead-out area 108, a file structure described later can be
constructed. Moreover, the lead-in area 104 and the lead-
out area 108 may be further segmentalized.

[0024] Moreover, the optical disc 100 in the embodi-
ment is not limited to an optical disc with one recording
layer, but may be a two-layer single sided (i.e. a dual
layer) disc or a two-layer double sided (i.e. a dual layer
double sided) disc. Moreover, the optical disc 100 is not
limited to an optical disc with two recording layers, but
may be a multilayer optical disc with three or more re-
cording layers.

(2) Data Structure

[0025] Next, with reference to FIG. 2 to FIG. 6, the
specific data structure of the information recording me-
dium in the embodiment will be explained. At first, the
specific data structure will be explained with reference
to FIG. 2to FIG. 4, and then explained in more detail with
reference to FIGs. 5 and FIG. 6, as occasion demands.
FIG. 2 conceptually shows a data structure related to an
optical disc with one recording layer out of the optical
discs according to the embodiment. FIG. 3 conceptually
shows one data structure related to an optical disc with
two recording layers out of the optical discs according to
the embodiment. FIG. 4 conceptually shows another data
structure related to the optical disc with two recording
layers out of the optical discs according to the embodi-
ment.

[0026] As shown in FIG. 2, in the lead-in area 104 of
the optical disc 100, there are provided: a Power Cali-
bration Area (PCA) 111; a Recording Management Area
(RMA) 112; and a control data zone 113.
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[0027] Into the PCA 111, an Optimum Power Control
(OPC) pattern is recorded at the time of OPC processing.
By reproducing the recorded OPC pattern, it is possible
to calculate an optimum power in recording the data onto
the optical disc 100.

[0028] Into the RMA 112, management information
(RMD: Recording Management Data) is recorded, which
is for managing a recording operation in recording pre-
determined data onto the optical disc 100. The RMA 112
constitutes one example of the "recording management
area" of the present invention.

[0029] In particular, in the embodiment, the RMA 112
is provided with a flag area 121. Into the flag area 121,
a user pre-flag is recorded, which indicates whether or
not pre-data (e.g. "00h" data etc.) is pre-recorded in the
lead-in area 104 and the lead-out area 108 (or the middle
area 109 described later or one portion thereof). In par-
ticular, a user pre-flag for indicating whether or not the
pre-data is recorded by a user of the optical disc 100 is
recorded. Namely, the user pre-flag constitutes one spe-
cific example of the "first pre-record flag" of the present
invention.

[0030] Into the control data zone 113, control data is
recorded, which is for controlling a recording operation
of the data onto the optical disc 100 or a reproduction
operation of reproducing the data recorded on the optical
disc 100. Moreover, a maker pre-flag is recorded by the
manufacturer (i.e. disc maker) of the optical disc 100,
which is for indicating whether or not the pre-data is pre-
recorded in the lead-in area 104 and/or the lead-out area
108 (and/or the middle area 109 described later), as a
manufacturer code, for example. The maker pre-flag con-
stitutes one specific example of the "second pre-record
flag" of the present invention. In the embodiment, the
pre-data is not pre-recorded by the manufacturer in the
lead-in area 104 and/or the lead-out area 108 or the like
of the optical disc 100. Thus, the maker pre-flag shows
"0", for example, which indicates that the pre-recording
is not performed.

[0031] Then, the maker pre-flag is normally recorded
into the RMA 112, particularly, at a recording position
equal to the above-mentioned flag area 121, when the
optical disc 100 is loaded onto an information recording
/ reproducing apparatus. Namely, the maker pre-flag re-
corded in the control data zone 113 at the time of factory
shipment is copied (duplicated) into the RMA 112 at the
time of loading. In other words, the flag area 121 in which
the user pre-flag is recorded in the embodiment is nor-
mally located at the same recording position or substan-
tially the same recording position as that of a copy des-
tination to which the maker pre-flag is copied at the time
of loading the optical disc.

[0032] Moreover, as for an optical disc 100a with two
recording layers (i.e. the optical disc 100a of an opposite
track pass type) out of the optical discs according to the
embodiment, a LO layer, which is the first recording layer,
is provided with: a lead-in area 104; a user data area
104-1; and a middle area 109-1, in this order from the
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inner circumferential side to the outer circumferential
side. A L1 layer, which is the second recording layer, is
provided with: a lead-out area 108; a user data area
106-2; and a middle area 109-2, in this order from the
inner circumferential side to the outer circumferential
side. As with the optical disc 100, the lead-in area 104
of the LO layer is provided with: a PCA 111; a RMA 112;
and a control data zone 113, and moreover, the RMA
112 is provided with a flag area 121. A user pre-flag re-
corded into the flag area 121 of the optical disc 100a
indicates whether or not pre-data is pre-recorded in the
lead-in area 104, the lead-out area 108, the middle area
109-1, and/or the middle area 109-2 (or one portion there-
of).

[0033] As for an optical disc 100b with two recording
layers (i.e. the optical disc 100b of a parallel track pass
type) out of the optical discs according to the embodi-
ment, a LO layer, which is the first recording layer, is pro-
vided with: a lead-in area 104-1; a user data area 104-1;
and a lead-out area 108-1, in this order from the inner
circumferential side to the outer circumferential side. A
L1 layer, which is the second recording layer, is provided
with: a lead-in area 104-2; a user data area 106-2; and
alead-out area 108-2, in this order from the inner circum-
ferential side to the outer circumferential side. As with
the optical disc 100b, the lead-in area 104-1 of the LO
layer is provided with: a PCA 111-1; a RMA 112-1; and
a control data zone 113, and the lead-in are 104-2 of the
L1 layeris provided with: aPCA 111-2; and a RMA 112-2.
Moreover, the RMA 112-1 is provided with a flag area
121. A user pre-flag recorded into the flag area 121 of
the optical disc 100b indicates whether or not pre-data
is pre-recorded in the lead-in area 104-1, the lead-in area
104-2, the lead-out area 108-1, and/or the lead-out area
108-2 (or one portion thereof).

[0034] Inthe optical disc 100a and the optical disc 100b
with the two recording layers, the flag area 121 may be
provided for each of the recording layers.

[0035] The user pre-flag recorded into the flag area
121, which is provided for these optical discs 100, 100a,
and 100b, will be specifically explained with reference to
FIGs. 5. FIGs. 5 conceptually show the user pre-flag re-
corded onto the optical disc according to the embodi-
ment.

[0036] The userpre-flagis provided in each of the lead-
in area 104, the lead-out area 108, and the middle area
109. For example, in the case of the optical disc 100
shown in FIG. 2, as shown in FIG. 5A, the user pre-flag
including two flags is recorded into the flag area 121,
wherein the two flags indicate whether or not the pre-
data is pre-recorded in each of the lead-in area 104 and
the lead-out area 108. If the flag for indicating whether
or not the pre-data is pre-recorded in the lead-in area
104 shows "1", for example, the pre-data is recorded in
the lead-in area 104 (particularly, the entire area portion
in which the pre-data is to be recorded). On the other
hand, if the flag for indicating whether or not the pre-data
is pre-recorded in the lead-in area 108 shows "0", for
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example, the pre-data is not recorded in the lead-in area
108 (particularly, the entire area portion in which the pre-
data is to be recorded).

[0037] In the case of the optical disc 100a shown in
FIG. 3, as shown in FIG. 5B, the user pre-flag including
four flags is recorded, wherein the four flags indicate
whether or not the pre-data is pre-recorded in each of
the lead-in area 104, the lead-out area 108, the middle
area 109-1, and the middle area 109-2. In the case of
the optical disc 100b shown in FIG. 4, as shown in FIG.
5C, the user pre-flag including four flags is recorded,
wherein the four flags indicate whether or not the pre-
data is pre-recorded in each of the lead-in area 104-1,
the lead-out area 108-1, the lead-in area 104-2, and the
lead-out area 108-2.

[0038] Incidentally, the lead-in area 104, the lead-out
area 108, and the middle area 109 may be regarded as
one recording area, and the user pre-flag for indicating
whether or not the pre-data is recorded in the one record-
ing area as a whole may be recorded.

[0039] As described above, the optical disc 100 or the
like in the embodiment is provided with the flag area 121,
and the user pre-flag is recorded in the flag area 121.
Therefore, by referring to the user pre-flag, it is possible
to recognize whether or not the pre-data is pre-recorded
in the lead-in area 104 and the like, relatively easily. If
the pre-data is pre-recorded in the lead-in area 104 and
the like before (or while) recording content data or the
like, which includes video data and audio data or the like,
into the user data area 106, that can reduce a time re-
quired for the finalize processing of the optical disc 100
or the like. Namely, at the time of the finalize processing,
it is required to record predetermined management data
or dummy data (e.g. "00h" data etc.) into the lead-in area
104, the lead-out area 108, and the middle area 109, so
that particularly, according to the embodiment, it is pos-
sible to reduce a time required for the recording of the
dummy data.

[0040] Moreover, the flag area 121 is equal to the re-
cording position of the copy destination to which the mak-
er pre-flag is originally copied. Thus, loading the optical
disc 100 even onto the existing information recording /
reproducing apparatus does not cause a special disad-
vantage, which is greatly advantageous.

[0041] The pre-data does not always have to be re-
corded in the entire lead-in area 104. For example, the
pre-data may not be recorded into arecording area where
the predetermined management data or the like does not
need to be recorded at the time of finalizing (e.g. an R
information zone, an extra border zone, or the like). In
this case, the user pre-flag indicates whether or not the
pre-data is recorded in the lead-in area 104 except the
recording area where the predetermined management
data or the like does not need to be recorded at the time
of finalizing. Obviously, the same is true for the lead-out
area 108 and the middle area 109.

[0042] Incidentally, the position of the lead-in area 104,
the lead-out area 108, the middle area 109, or the like of
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the optical disc 100 or the like in the embodiment (i.e.
the position of the recording area into which the pre-data
is to be recorded) is recorded as address information, for
example, by using a land pre pit. A specific explanation
will be given with reference to FIG. 6. FIG. 6 shows the
address information of the optical disc 100a shown in
FIG. 3. The explanation will proceed by taking the optical
disc 100a shown in FIG. 3 as an example.

[0043] As shown in FIG. 6, in the LO layer, a sector
number in the recording area of the optical disc 100 in-
creases from the inner circumferential side to the outer
circumferential side (i.e. in the order of the lead-in area
104, the user data area 106-1, and the middle area
109-1). The fact that the lead-in area 104 corresponds
to arecording area with sector numbers equal to and less
than "02FFFFh" is indicated by the land pre pit or the like,
for example. Moreover, the fact that the middle area
109-1 corresponds to a recording area with sector num-
bers greater than "1AFFFFh" is indicated by the land pre
pit or the like, for example. On the other hand, in the L1
layer, the sector number in the recording area of the op-
tical disc 100 increases from the outer circumferential
side to the inner circumferential side (i.e. in the order of
the middle area 109-2, the user data area 106-2, and the
lead-out area 108). The fact that the lead-out area 108
corresponds to a recording area with sector numbers
greater than "FCFFEFh" is indicated by the land pre pit
or the like, for example. Moreover, the fact that middle
area 109-2 corresponds to a recording area with sector
numbers less than "E50000h" is indicated by the land
pre pit or the like, for example. Alternatively, the address
information or the like for indicating a recording area into
which the pre-data is to be recorded, more specifically,
may be recorded by the land pre-pit or the like. The pre-
data is pre-recorded into the lead-in area 104, the lead-
out area 108 and the middle area 109 by an information
recording / reproducing apparatus described later by ob-
taining the address information.

[0044] For reference, all the sector numbers in the LO
layer and the L1 layer explained above have a 15’s com-
plement number relationship in the hexadecimal nota-
tion. More specifically, a turn-around point in the LO layer
(sector number "1AFFFFh") and a turn-around point in
the L1 layer (sector number "E50000h") have the 15’'s
complement number relationship. As a formal matter, the
complement number of the "1AFFFFh" is obtained by
converting the sector number of "1AFFFFh" in the hex-
adecimal notation to a binary number of
"000110101111111111111111", inverting the bits to
"111001010000000000000000", and reconverting it to
the "E50000h" in the hexadecimal notation. Moreover,
with respect to the physical sector number, a Logical
Block Address (LBA) is assigned, one to one. More spe-
cifically, for example, a LBA of "000000" corresponds to
a sector number of "030000h", and a LBA of "30FFEF"
corresponds to the sector number of "FCFFEFh". Thus,
without aware of the physical sector number, a host com-
puter can perform the recording operation and the repro-
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duction operation in accordance with the logical block
address LBA managed by a file system which is recorded
near the border of the user data area 106 with the lead-
in area 104.

(3) Modified Example

[0045] Next, with reference to FIG. 7 and FIGs. 8, the
modified example of the information recording medium
in the embodiment will be explained. FIG. 7 conceptually
shows a specific data structure of an optical disc accord-
ing to the modified example. FIGS. 8 conceptually show
the address information recorded in an address recording
area provided for the optical disc according to the mod-
ified example.

[0046] As with the optical disc 100, in an optical disc
100c according to the modified example, the lead-in area
104 is provided with: a PCA 111; a RMA 112; and a con-
trol data zone 113. The RMA 112 is provided with a flag
area 121.

[0047] In particular, in the optical disc 100c according
to the modified example, the RMA 112 is further provided
with an address recording area 122 which constitutes
one specific example of the "position information area"
of the present invention. Into the address recording area
122, the address information of the end-edge portion of
arecording area in which the pre-data is already recorded
in the lead-in area 104 is recorded. In other words, when
the recording of the pre-data is stopped, the address in-
formation of a recording area in which the pre-data is
finally recorded is recorded. Namely, for example, if the
pre-data is already recorded in a recording area with sec-
tor numbers equal to and less than "023FFFh" in the lead-
in area 104 and if the pre-data is not recorded yet in a
recording area with sector numbers equal to and greater
than "024000h", address information for indicating the
sector number of "023FFFh" is recorded into the address
recording area 122, as shown in FIG. 8A. Obviously, the
same is true for the lead-out area 108 and the middle
area 109. For example, ifthe pre-data is already recorded
in a recording area with sector numbers equal to and less
than "F8FFFFh" in the lead-out area 108 and if the pre-
data is not recorded yet in a recording area with sector
numbers equal to and greater than "F90000h", address
information for indicating the sector number of
" F8FFFFh" is recorded into the address recording area
122, as shown in FIG. 8A.

[0048] Moreover, if the pre-data is finally recorded in
the entire recording area into which the pre-data is to be
recorded in the lead-in area 104, for example, address
information for indicating "02FFFFh" which is the sector
number of the end-edge portion of the lead-in area 104
may be recorded in the address recording area 122, as
shown in FIG. 8B. Alternatively, in this case, in order to
indicate that the recording of the pre-data is ended (i.e.
completed), address information for indicating a sector
number of "000000h" may be recorded into the address
recording area 122, as shown in FIG. 8C.
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[0049] Moreover, if the pre-recording of the pre-data
into the lead-out area 108 is not started yet, the address
information about the lead-out area 108 may not record-
ed into the address recording area 122, as shown in FIG.
8D. It is obvious that the explanation shown in FIG. 8B
to FIG. 8D can be applied to each of the lead-in area 104,
the lead-out area 108, and the middle area 109.

[0050] As described above, by providing the address
recording area 122 for recording therein the address in-
formation, in addition to the flag area 121 in which the
user pre-flag is recorded, it is possible to recognize until
which portion of the lead-in area 104 or the like the pre-
datais pre-recorded, relatively easily. Therefore, itis pos-
sible to recognize whether or not the pro-recording of the
pre-data is completed, relatively easily, to thereby record
the pre-data, more efficiently. Moreover, even if the pre-
recording of the pre-data is stopped in the middle, the
address information for indicating the stopped position
isrecordedinthe addressrecordingarea 122. Thus, even
after stopping the pre-recording, it is possible to restart
the pre-recording of the pre-data from the stopped posi-
tion, relatively easily and quickly.

[0051] In the optical disc 100c provided with both the
flag area 121 and the address recording area 122, if the
pre-recording of the pre-datais completed, itis preferable
to replace the user pre-flag, for example, from "0" to "1"
and record it. Namely, if the pre-recording of the pre-data
is stopped in the middle, it is preferable that the user pre-
flag remains "0". Namely, the completion of the pre-re-
cording of the pre-data corresponds to the case that the
user pre-flag recorded in the flag area 121 is "1" and the
address information recorded in the address recording
area 122 indicates "000000h", as shown in FIG. 8B, or
the sector number of the end-edge portion of the record-
ing area in which the pre-data is to be pre-recorded, as
shown in FIG. 8C.

[0052] In the modified example, the sector number is
shown as one specific example of the address informa-
tion recorded into the address recording area 122; how-
ever, the present invention is not limited to this. For ex-
ample, the address information may be indicated by the
above-mentioned logical block address, or by other in-
formation (e.g. a track number or the like). Moreover, the
address information may be indicated by an absolute ad-
dress value, or by a relative address value, such as an
offset address, for example.

(Information Recording / Reproducing Apparatus)
[0053] Next, with reference to FIG. 9 to FIG. 15, an
information recording / reproducing apparatus will be ex-
plained, which is an embodiment according to the infor-
mation recording apparatus of the present invention.

(1) Basic Structure

[0054] Firstly, with reference to FIG. 9, the structures
of an information recording / reproducing apparatus 300
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in the embodiment and a host computer 400 will be ex-
plained. FIG. 9 is a block diagram showing the informa-
tionrecording/reproducing apparatus in the embodiment
and the host computer. Incidentally, the information re-
cording / reproducing apparatus 300 has a function of
recording the record data onto the optical disc 100 and
a function of reproducing the record data recorded on
the optical disc 100.

[0055] As shownin FIG. 9, the information recording /
reproducing apparatus 300 is provided with: the optical
disc 100; a spindle motor 351; an optical pickup 352; a
signal recording / reproducing device 353; a CPU (drive
control device) 354; a memory 355; a data input / output
control device 306; and a bus 357. Moreover, the host
computer 400 is provided with: a CPU 359; a memory
360; an operation / display control device 307; an oper-
ation button 310; a display panel 311; and a data input /
output control device 308.

[0056] The spindle motor 351 is intended to rotate and
stop the optical disc 100, and operates in accessing the
optical disc 100. More specifically, the spindle motor 351
is constructed to rotate and stop the optical disc 100 at
a predetermined speed while receiving spindle servo, by
a not-illustrated servo unit or the like.

[0057] The optical pickup 352 is provided with a sem-
iconductor laser apparatus and alens and the like in order
to perform the recording / reproducing with respect to the
optical disc 100. More specifically, the optical pickup 352
irradiates the optical disc 100 with laser light, as reading
light with a first power upon reproduction, and as writing
light with a second power with it modulated upon record-
ing.

[0058] The signal recording / reproducing device 353
constitutes one specific example of the "pre-recording
device", the "flag recording device", and the information
recording device" of the present invention, and performs
the recording / reproducing with respect to the optical
disc 100 by controlling the spindle motor 351 and the
optical pickup 352. More specifically, the signal recording
/ reproducing device 353 is provided with a laser diode
(LD) driver, a head amplifier, and the like. The LD driver
drives the not-illustrated semiconductor laser apparatus
built in the optical pickup 352. The head amplifier ampli-
fies the output signal of the optical pickup 352, i.e., the
reflected light of the laser light, and outputs the amplified
signal. More specifically, the signal recording / reproduc-
ing device 353 drives the not-illustrated semiconductor
laser apparatus built in the optical pickup 352, so as to
determine the optimum laser power by the recording and
reproduction processing of the OPC pattern, along with
a not-illustrated timing generator, under the control of the
CPU 354, at the time of the OPC processing.

[0059] The memory 355 is used in the entire data
processing and the OPC processing on the information
recording / reproducing apparatus 300, including a buffer
area for the record / reproduction data, an area used as
an intermediate buffer when data is converted into the
data that can be used on the signal recording / reproduc-
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ing device 353, and the like. Moreover, the memory 355
is provided with: a Read Only Memory (ROM) area into
which a program for performing an operation as a record-
ing device, i.e., firmware is stored; a buffer for temporarily
storing the record / reproduction data; a Random Access
Memory (RAM) area into which a parameter required for
the operation of the firmware program or the like is stored;
and the like.

[0060] The CPU (drive control device) 354 is connect-
ed to the signal recording / reproducing device 353 and
the memory 355 via the bus 357, and controls the entire
information recording/ reproducing apparatus 300 by giv-
ing instructions to various devices. In general, software
or firmware for operating the CPU 354 is stored in the
memory 355.

[0061] The data input/ output control device 306 con-
trols the data input / output from the outside with respect
to the information recording / reproducing apparatus 300,
and stores the data into or extracts it from a data buffer
on the memory 355. A drive control command, which is
issued from the external host computer 400 (hereinafter
referred to as a host, as occasion demands) connected
to the information recording / reproducing apparatus 300
via aninterface, such as a SCSI (Small Computer System
Interface) and an ATAPI (AT Attachment Packet Inter-
face), is transmitted to the CPU 354 through the data
input / output control device 306. Moreover, the record /
reproduction data is also exchanged with the host com-
puter 400 through the data input / output control device
306.

[0062] The operation / display control device 307 per-
forms the reception of the operation instruction and dis-
play with respect to the host computer 400. The operation
/ display control device 307 sends the instruction of re-
cording or reproducing by using the operation bottom
310, to the CPU 359. The CPU 359 sends a control com-
mand to the information recording / reproducing appara-
tus 300 through the input / output control device 308 on
the basins of the instruction information from the opera-
tion / display control device 307, to thereby control the
entire information recording / reproducing apparatus 300.
In the same manner, the CPU 359 can send a command
of requiring the information recording / reproducing ap-
paratus 300 to send the operation condition to the host,
to the information recording / reproducing apparatus 300.
By this, itis possible to recognize the operation condition
ofthe information recording / reproducing apparatus 300,
such as during recording and during reproduction. Thus,
the CPU 359 can output the operation condition of the
information recording / reproducing apparatus 300, to the
display panel 311, such as a fluorescent tube and a LCD,
through the operation / display control device 307.
[0063] The memory 360 is an inner storage device
used by the host computer 400, and is provided with: a
ROM area into which a firmware program, such as BIOS
(Basic Input /. Output System), is stored; and a RAM
area into which a parameter required for the operation
of an operating system, an application program, or the
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like is stored; and the like. The memory 360 may be also
connected to a not-illustrated external storage device,
such as a hard disk, through the input / output control
device 308.

[0064] One specific example in which the information
recording / reproducing apparatus 300 and the host com-
puter 400, as explained above, are used together is
household equipment, such as recorder equipment for
recording / reproducing a video. The recorder equipment
records a video signal from a broadcast reception tuner
and an external connection terminal, onto a disc, and
outputs the video signal reproduced from the disc, to ex-
ternal display equipment, such as a television. The op-
eration as the recorder equipment is performed by exe-
cuting a program stored in the memory 360, on the CPU
359. Moreover, in another specific example, the informa-
tion recording / reproducing apparatus 300 is a disc drive
(hereinafter referred to as adrive, as occasion demands),
and the host computer 400 is a personal computer or a
workstation. The host computer 400, such as the person-
al computer, and the disc drive are connected to each
other through the data input / output control devices 306
and 308, suchas the SCSI and the ATAPI. An application,
such as writing software, which is installed in the host
computer 400, controls the disc drive.

(2) First Recording Operation Example

[0065] Next, with reference to FIG. 10, the first record-
ing operation by the information recording / reproducing
apparatus in the embodiment will be explained. FIG. 10
conceptually shows an entire flow of the first recording
operation.

[0066] The first recording operation example is an as-
pect of the recording operation of recording the data onto
the optical disc 100 shown in FIG. 2 (or the optical disc
100a shown in FIG. 3 or the optical disc 100b shown in
FIG. 4). In particular, it is an aspect of the recording op-
eration of pre-recording the pre-data into the lead-in area
104 or the like at a time (i.e. without stopping) before
recording the data into the user data area 106.

[0067] As shown in FIG. 10, at first, the optical disc
100 is loaded onto the information recording / reproduc-
ing apparatus 300 (step S101).

[0068] Then, under the control of the CPU 354, the
OPC processing is performed (step S102). Namely, the
OPC pattern is recorded into the PCA 111, and by meas-
uring the reproduction quality of the recorded OPC pat-
tern, the optimum power of the laser light in recording
the data is calculated.

[0069] Then, the pre-data is pre-recorded into each of
the lead-in area 104 and the lead-out area 108 (step
S103). More specifically, the position of each of the lead-
in area 104 and the lead-out area 108 (or a recording
area where the pre-data is to be recorded in each of the
lead-in area 104 and the lead-out area 108) is obtained
by reading the land pre-pit, and the pre-data is recorded
at the position.
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[0070] Then, under the control of the CPU 354, the
user pre-flag is recorded into the flag area 112 (step
S104). Specifically, since the pre-data is pre-recorded in
each of the lead-in area 104 and the lead-out area 108
in the step S103, the user pre-flag for indicating "1" is
recorded into the flag area 112. After that, video data,
audio data, data for PC or the like are recorded into the
user data area 106 (step S 105).

[0071] Then, under the control of the CPU 354, it is
judged whether or not the recording operation is ended
(step S106). Namely, it is judged whether or not the re-
cording of the data to be recorded is ended, or whether
or not an instruction of stopping the recording operation
is given by a user.

[0072] As a result of the judgment, if it is judged that
the recoding operation is not ended (the step S106: No),
the operational flow returns to the step S105, and the
recording operation is continued.

[0073] On the other hand, if it is judged that the recod-
ing operation is ended (the step S106: Yes), then, the
finalize processing is performed (step S107). Specifical-
ly, the user pre-flag recorded inthe flag area 112 is copied
into an R information zone in the lead-in area 104, and
space bitmap data or the like for indicating the distribution
of the data on the optical disc 100 is recorded into an
extra border zone in the lead-in area 104. Therefore, if
the pre-data is pre-recorded into the lead-in area 104 in
the step S103, the pre-data is not pre-recorded into the
R information zone and the extra border zone.

[0074] At this time, since the pre-data is already pre-
recorded in the lead-in area 104 and the lead-out area
108 in the step S103, it is unnecessary to perform the
recording operation of recording the dummy data or the
like (e.g. "00h" data etc.) into the lead-in area 104 and
the lead-out area 108, which is originally to be performed
in the finalize processing. Therefore, it is possible to
greatly reduce a time required for the finalize processing.
[0075] Moreover, the user pre-flag is recorded in the
flag area 112 located in the same or substantially the
same recording area as a recording area into which the
maker pre-flag is originally to be copied. Thus, it is un-
necessary to perform a special operation and processing
in the finalize processing. Namely, in the information re-
cording / reproducing apparatus 300, it is unnecessary
to distinctively treat the user pre-flag and the maker pre-
flag. Thus, there is an advantage that it is possible to
properly finalize the optical disc 100 even on the existing
information recording / reproducing apparatus.

[0076] Incidentally, at the time of loading the optical
disc in the step S101, it may be judged whether or not
the pre-data is already pre-recorded in the lead-in area
104 and the lead-out area 108 of the optical disc 100.
Specifically, whether or not the pre-data is already pre-
recorded may be judged by referring to the user pre-flag
recorded in the flag area 121 in the RMA 112. For exam-
ple, if the user pre-flag indicates "0", it is judged that the
pre-recording is not performed yet. On the other hand, if
the user pre-flag indicates "1", it is judged that the pre-

10

15

20

25

30

35

40

45

50

55

recording is already performed. Ifitis judged that the pre-
recording is already performed, the pre-recording in the
step S103 may not be performed. Alternatively, if the op-
tical disc 100 is loaded onto the information recording /
reproducing apparatus 300 for the first time, it may be
judged that the pre-recording is not performed yet, be-
cause the user pre-flag is not recorded in the flag area
121. Ifitis judged that the pre-recording is not performed
yet, the pre-recording in the step S103 may be performed.
[0077] Moreover, in addition to, or before, or in place
ofreferring to the flag area 121 in the RMA 112, the maker
pre-flag recorded in the control data zone 113 may be
referred to. Namely, it may be judged whether or not the
pre-data is pre-recorded in the lead-in area 104 and the
lead-out area 108 by the manufacture of the optical disc
100. Ifitis judged that the pre-data is pre-recorded in the
lead-in area 104 etc. by the manufacture of the optical
disc 100 (i.e. if the maker pre-flag indicates "1", for ex-
ample), the maker pre-flag may be copied into the flag
area 121 in the RMA 112 after the OPC processing. On
the other hand, if it is judged that the pre-data is not pre-
recorded yet in the lead-in area 104 etc. by the manu-
facture of the optical disc 100 (i.e. if the maker pre-flag
indicates "0", for example), the pre-recording in the step
S103 (i.e. the pre-recording by a user) may be performed.

(3) Second Recording Operation Example

[0078] Next, with reference to FIG. 11 to FIG. 14, the
second recording operation by the information recording
/ reproducing apparatus in the embodiment will be ex-
plained. FIG. 11 conceptually shows an entire flow of the
second recording operation. FIG. 12 conceptually shows
a flow of an operation of judging whether or not pre-data
is pre-recorded, in the information recording / reproduc-
ing apparatus according to the embodiment. Fig. 13 con-
ceptually show the state of the pre-recording of pre-in-
formation in the second recording operation. FIG. 14 con-
ceptually shows an aspect of additional or postscript re-
cording of the pre-information in the second recording
operation.

[0079] Incidentally, the second recording operation ex-
ample is an aspect of the recording operation in which
the pre-recording of the pre-data into the lead-in area
104 and the lead-out area 108 (or the middle area 109)
of the optical disc 100c is stopped in the middle before
the completion of the pre-recording. The operation in
common with the above-mentioned first operation exam-
ple carries the same step number, and the detailed ex-
planation thereof will be omitted.

[0080] As shown in FIG. 11, at first, the optical disc
100c is loaded onto the information recording / reproduc-
ing apparatus 300 (the step S101).

[0081] Then, the OPC processing is performed, under
the control of the CPU 354 (the step S102). Then, the
pre-data is pre-recorded into each of the lead-in area 104
and the lead-out area 108 (the step S103).

[0082] During the pre-recording of the pre-data, it is
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judged whether or not the pre-recording is stopped (step
S201). For example, it is judged whether or not an in-
struction of recording the video data, the audio data, the
data for PC or the like into the user data area 104, is
given by a user or the command of the CPU 354 or 359.
[0083] As a result of the judgment, if it is judged that
the pre-recording is not stopped (the step S201: No),
then, itis judged whether or not the pre-recording is end-
ed (step S202). Specifically, it is judged whether or not
the pre-data is pre-recorded into the lead-in area 104
and the lead-out area 108 (specifically, the entire record-
ing area in which the pre-data is to be recorded in each
of the lead-in area 104 and the lead-out area 108).
[0084] As aresult of the judgment in the step S202, if
it is judged that the pre-recording is not ended (the step
S202: No), the operational flow returns to the step S103
again, and the pre-recording of the pre-data is continued.
On the other hand, if it is judged that the pre-recording
is ended (the step S202: Yes), then, under the control of
the CPU 354, the user pre-flag is recorded into the flag
area 112 (the step S104).

[0085] On the other hand, as a result of the judgment
in the step S201, if it is judged that the pre-recording is
stopped (the step S201: Yes), the address information
of the end-edge portion of the recording area in which
the pre-data is already pre-recorded (i.e. the address in-
formation for indicating the position of the recording area
in which the pre-recording is stopped) is recorded into
the address recording area 122 (step S203). In other
words, when the recording of the pre-data is stopped,
the address information or the like of the recording area
inwhich the pre-dataisfinally recorded is recorded. Then,
under the control of the CPU 354, the user pre-flag is
recorded into the flag area 112 (the step S104). Specif-
ically, since the pre-recording of the pre-data is stopped
in the step S201 and the pre-recording is not completed,
the user pre-flag for indicating "0" is recorded into the
flag area 112.

[0086] Then, the video data, the audio data, the data
for PC or the like is recorded into the user data area 106
(the step S 105).

[0087] Then, under the control of the CPU 354, it is
judged whether or not the pre-recording of the pre-data
is restarted (step S204). For example, in the case that
the pre-recording is stopped in the step S201 in order to
record the video data of a predetermined size into the
user data area 106, if the recording of the video data of
the predetermined size is completed, it may be judged
that the pre-recording is restarted. Alternatively, if there
is no instruction of recording the video data, the audio
data, the data for PC or the like into the user data area
106, it may be judged that the pre-recording is restarted.
[0088] As a result of the judgment, if it is judged that
the pre-recording of the pre-data is restarted (the step
S204: Yes), then, it is judged whether or not the pre-
recording is completed (step S205). It is judged not only
whether or notthe pre-datais recorded in the lead-in area
104 and the lead-out area 108, but also whether or not
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the pre-data is recorded in the entire recoding area in
which the pre-data is to be recorded out of the lead-in
area 104 and the lead-out area 108. This judgment op-
eration will be explained in more detail with reference to
FIG. 12.

[0089] As shown in FIG. 12, at first, under the control
of the CPU 354, the user pre-flag recorded in the flag
area 121 in the RMA 112 is referred to and it is judged
whether or not the value of the user pre-flag is "1" (step
S3301).

[0090] As a result of the judgment, if it is judged that
the user pre-flag is "1" (the step S301: Yes), it is judged
that the pre-recording of the pre-data is completed (step
S302). Namely, only when the pre-recording is ended in
the step S202 of FIG 11, the user pre-flag for indicating
"1"is recorded in the flag area 112. Thus, if the user pre-
flag indicates "1 ", it is judged that the pre-recording is
ended (i.e. completed).

[0091] On the other hand, if it is judged that the user
pre-flag is not "1" (i.e. the user flag is "0") (the step S301:
No), then, it is judged whether or not the address infor-
mation is recorded in the address recording area 122
(step S303).

[0092] As a result of the judgment, if it is judged that
the address information is recorded in the address re-
cording area 122 (the step S303: Yes), it is judged that
the pre-recording is not completed (step S304). Namely,
in this case, since the address information or the like for
indicating the position of the recording area in which the
pre-recording is stopped is recorded in the address re-
cording area 122, it is possible to judge that the pre-re-
cording is not completed at least at that time point as long
as the address information is recorded.

[0093] Incidentally, as described above, if the pre-re-
cording of the pre-data is completed, the sector number
of "000000h" or the sector number of the most outer cir-
cumferential portion of the recording area in which the
pre-data is to be recorded is recorded as the address
information, for example. Therefore, if the address infor-
mation shown by these sector numbers or the like is re-
corded, it is preferably judged that the pre-recording is
completed. However, if the these sector numbers or the
like are recorded, the user pre-flag in the flag area 121
is "1", so that the address information shown by these
sector numbers or the like is not referred to in the step
S303, normally.

[0094] Ontheotherhand,ifitisjudged thatthe address
information is not recorded in the address recording area
122 (the step S303: No), itis judged that the pre-recording
of the pre-data is not performed yet (step S305). Specif-
ically, if the pre-recording of the pre-data is started even
once, the address information or the like for indicating
the position of the recording area in which the pre-record-
ing is stopped or the address information for indicating
the completion of the pre-recording (i.e. the sector
number of "000000h" or the sector number of the most
outer circumferential portion of the recording area in
which the pre-data is to be recorded, or the like) is re-
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corded in the address recording area 122. Thus, the fact
that the address information is not recorded means that
the pre-recording of the pre-data is not performed even
once, with respect to the currently loaded optical disc
100c.

[0095] InFIG. 11 again, as a result of the judgment in
the step S205, if it is judged that the pre-recording is
completed (the step S205: Yes), the pre-recording of the
pre-data cannot be performed any more, so that the op-
erational flow returns to the step S106, and it is judged
whether or not the recording operation is ended.

[0096] On the other hand, as a result of the judgment
in the step S205, if it is judged that the pre-recording is
not completed (or not performed yet) (the step S205: No),
then, the address information of the recording position in
which the pre-data is to be recorded is obtained (step
S206). Specifically, the address recording area 122 is
referred to, to thereby obtain the address information re-
corded therein. Then, the operational flow returns to the
step S103, and the pre-recording of the pre-data is re-
started from the recording position indicated by the ad-
dress information obtained in the step S206.

[0097] Incidentally, even if the address information is
not obtained again in the step S206, the address infor-
mation may be obtained in advance in the judgment op-
eration in the step S5303 of FIG. 12. If it is judged that
the pre-recording is not performed yet, the address in-
formation cannot be obtained in the step S2086, so that
the operation of obtaining the address information may
be not performed.

[0098] On the other hand, as a result of the judgment
in the step S204, if it is judged that the pre-recording is
not restarted (the step S204: No), then, under the control
of the CPU 354, it is judged whether or not the recording
operation is ended (the step S106). If it is judged that the
recording operation is not ended (the step S106: No), the
recording operation is continued. If it is judged that the
recording operation is ended (the step S106: Yes), the
finalize processing is performed (step S108).

[0099] In the finalize processing, if the pre-recording
is not completed (or not ended) in the step S104, the
dummy data or the like is recorded into an area portion
in which the pre-data is not recorded out of the lead-in
area 104 and the lead-out area 108.

[0100] As described above, in the step S103 of FIG.
11, the pre-data is pre-recorded in the lead-in area 104
and the lead-out area 108 (or one portion thereof). There-
fore, as compared to the case that the pre-data is not
pre-recorded, it is possible to reduce a time required for
the finalize processing, to thereby realize the efficient
recording operation. Therefore, it is possible to receive
the same benefits as those in the first recording operation
example.

[0101] In particular, in the second operation example,
the pre-recording of the pre-data can be stopped, so that
it is possible to flexibly perform the recording operation
in accordance with the state at that time. As a result, it
is possible to realize the recording operation, more effi-
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ciently. Moreover, since the address information for in-
dicating the recording position where the pre-recording
is stopped is recorded in the address recording area 122,
itis possible to restart the pre-recording, quickly and pref-
erably, by referring to the address information.

[0102] Now, the stop operation and the restart opera-
tion of the pre-recording of the pre-data will be explained
with reference to an actual data structure shown in FIG.
13A to FIG. 13C.

[0103] As shown in FIG. 13A, it is assumed that the
pre-data is recorded until a recording position with a sec-
tor number of "A" before the pre-recording is stopped. At
this time, the address information recorded in the step
S203 of FIG. 11 has the sector number of "A", and the
user pre-flag recorded in the step S104 of FIG. 11 is "0".
Therefore, even in the judgment operation in the step
S205 of FIG. 11, it is judged that the pre-recording is not
completed.

[0104] Then, it is assumed that the pre-recording is
restarted, and the pre-data is recorded until a recording
position with a sector number of "B" as shown in FIG.
13B, before the pre-recording is stopped. At this time,
the address information recorded in the step S203 of FIG.
11 has the sector number of "B", and the user pre-flag
recorded in the step S104 of FIG. 11 is "0". Therefore,
even in the judgment operation in the step S205 of FIG.
11, it is judged that the pre-recording is not completed.
[0105] Then, it is assumed that the pre-recording is
restarted, and the pre-data is recorded until a recording
position with a sector number of "C" (i.e. the position of
the end portion of the recording area in which the pre-
data is to be recorded out of the lead-in area 104), as
shown in FIG. 13C. At this time, the address information
recorded in the step S203 of FIG. 11 has the sector
number of "C" or the sector number of "000000h", and
the user pre-flag recorded in the step S104 of FIG. 11 is
"1". Therefore, in the judgment operation in the step S205
of FIG. 11, itis judged that the pre-recording is completed.
[0106] As described above, in the second operation
example, the pre-recording is stopped, as occasion de-
mands, and the user pre-flag is recorded into the flag
area 121, and the address information is recorded into
the address recording area 122.

[0107] WithreferencetoFIG. 14, one specific example
of the link of a linking position in the sector will be ex-
plained in detail. Incidentally, one specific example of the
link will be explained in the case that the pre-data is pre-
recorded again, following the recording position where
the pre-recording is stopped.

[0108] As shown in FIG. 14, if the pre-data is newly
pre-recorded (or additionally recorded) in the rear of the
recording area in which the pre-data is already recorded,
linking (or overwriting) is performed in the linking position
in the sector. More specifically, itis assumed that the pre-
recording is already performed from "0" byte to "16" byte
of a first sync frame out of 26 sync frames in a linking
sector, for example, which is located in the head of 1
ECC block (16 sectors) which is mostly an unrecorded
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area and in which the pre-recording is newly performed.
If the pre-recording is newly performed, the additional
recording is started from the "16" byte between "15" byte
and "17" byte of the first sync frame of the linking sector,
for example.

[0109] As described above, the "16" byte of the first
sync frame of the linking sector which is located in the
head of 1 ECC block is an area in which overwriting is
performed by newly pre-recording, and it is referred to
as the linking position. More specifically, for example, the
linking sector having an information amount of 2KB is
provided with 26 sync frames, and each sync frame is
provided with: a sync signal part of "32"channel bits; and
a data part of "1488" channel bits. There are eight types
of sync signals, such as "SYQ" and "SY5" in FIG. 14. A
unique pair of sync frames can be specified by combining
two of the sync signals. Thus, the information recording
/reproducing apparatus 300 can control at which position
in one sector the pre-recording is performed.

(4) Third Recording Operation Example

[0110] Next, with reference to FIG. 15, the third record-
ing operation example by the information recording / re-
producing apparatus in the embodiment will be ex-
plained. FIG. 15 conceptually shows an entire flow of the
third recording operation.

[0111] Incidentally, in the third recording operation ex-
ample, the reproduction quality on the optical disc 100 is
inspected, or the initial setting of the information record-
ing / reproducing apparatus is performed, or the like, by
verifying the pre-recorded pre-data in the pre-recording
of the pre-data into the lead-in area 104, the lead-out
area 108, and the middle area 109.

[0112] As shown in FIG. 15, at first, the optical disc
100c is loaded onto the information recording / reproduc-
ing apparatus 300 (the step S101).

[0113] Then, under the control of the CPU 354, the
OPC processing is performed (the step S102). Then, the
pre-data is pre-recorded into each of the lead-in area 104
and the lead-out area 108 (step S103). At this time, the
pre-data having the size of several ECC blocks is pre-
recorded, for example. Then, the pre-recording is
stopped, and the address information of the end-edge
portion of the recording area in which the pre-data is al-
ready pre-recorded (i.e. the address information or the
like for indicating the position of the recording area where
the pre-recording is stopped) is recorded into the address
recording area 122 (the step S203). In addition, under
the control of the CPU 354, the user pre-flag is recorded
into the flag area 112 (the step S104). Since the pre-
recording is not ended here, "0" is recorded as the user
pre-flag.

[0114] Then, the pre-recorded pre-data is verified
(step S401). For example, the reproduction quality of the
pre-recorded pre-data (e.g. asymmetry, a jitter value,
modulated amplitude, or the like) is measured. Then, on
the basis of the measurement result, the power and
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waveform of the laser lightirradiated by the optical pickup
352 may be adjusted, as occasion demands, or various
servo circuits may be adjusted. Alternatively, parameters
orthe like about the recording operation may be adjusted.
If it is judged by the measurement result that the quality
of the optical disc 100c is bad, the optical disc 100c may
be regarded as a defective, and may not be used in the
subsequent recording operation.

[0115] Then, the address information of the recording
position in which the pre-data is to be recorded is ob-
tained in order to restart the pre-recording after the ver-
ifying (the step S206). Then, the pre-recording of the pre-
data is restarted from the recording position indicated by
the address information obtained in the step S206 (the
step S103). After the pre-recording is completed, under
the control of the CPU 354, the user pre-flag is recorded
into the flag area 112 (the step S104). Since the pre-
recording is ended here, "1" is recorded as the user pre-
flag.

[0116] Then, the video data, the audio data, the data
for PC or the like are recorded into the user data area
106 (the step S 105). Then, under the control of the CPU
354, it is judged whether or not the recording operation
is ended (the step S106). Then, if it is judged that the
recoding operation is not ended (the step S106: No), the
recording operation is continued. If it is judged that the
recoding operation is ended (the step S106: Yes), then,
the finalize processing is performed (the step S107).
[0117] As aresult, as in the above-mentioned first re-
cording operation example and second recording oper-
ation example, it is possible to reduce a time required for
the finalize processing, to thereby realize the efficient
recording operation.

[0118] In particular, in the third recording operation ex-
ample, the pre-data having the size of several ECC
blocks is firstly pre-recorded, and then, the verify opera-
tion is performed by using the pre-recorded pre-data.
Thus, it is possible to realize the recording operation,
more preferably.

[0119] In the above-mentioned embodiment, the opti-
cal disc 100 is explained as one example of the informa-
tion recording medium, and the recorder related to the
optical disc 100 is explained as one example of the in-
formation recording apparatus. The present invention,
however, is not limited to the optical disc and the recorder
thereof, and can be applied to various information record-
ing media, such as a high-density recording medium or
a high transfer rate recording medium, and recorders
thereof.

[0120] Further preferred embodiments of the present
invention are given in the following paragraphs:

[0121] A first further preferred embodiment of the
present invention is an information recording medium
comprising: a record information area to record therein
record information; an edge portion area adjacent to at
least one edge portion of said record information area;
and a flag area to record therein a first pre-record flag
for indicating whether or not predetermined pre-informa-
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tion is pre-recorded in at least one portion of said edge
portion area.

[0122] In afirst aspect of the first further preferred em-
bodiment of the present invention, said information re-
cording medium further comprises a position information
area to record therein position information for indicating
a position of an area portion of said edge portion area in
which the pre-information is already pre-recorded.
[0123] In a second aspect of the first further preferred
embodiment of the present invention, said information
recording medium further comprises a position informa-
tion area to record therein position information for indi-
cating a position of an end-edge portion of an area portion
of said edge portion area in which the pre-information is
already pre-recorded.

[0124] In a third aspect of the first further preferred
embodiment of the present invention, said flag area is
located in a recording management area to which a sec-
ond pre-record flag is copied or in vicinity of the recording
management area, the second pre-record flag indicating
whether or not the pre-information is pre-recorded by a
manufacturer of said information recording medium
[0125] In a fourth aspect of the first further preferred
embodiment of the present invention, said 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.

[0126] In afifth aspect of the first further preferred em-
bodiment of the present invention, said information re-
cording medium has a plurality of recording layers, each
of which comprises said recoding information area and
said edge portion area, and said flag area is provided for
at least one of the plurality of recording layers.

[0127] A second further preferred embodiment of the
present invention is an information recording apparatus
for recording record information onto an information re-
cording medium comprising: a record information area
to record therein the record information; an edge portion
area adjacent to at least one edge portion of said record
information area; and a flag area to record therein a first
pre-record flag for indicating whether or not predeter-
mined pre-information is pre-recorded in atleast one por-
tion of said edge portion area, said information recording
apparatus comprising: a pre-recording device for pre-re-
cording the pre-information into at least one portion of
said edge portion area before the recording of the record
information; a frag recording device for recording the first
pre-record flag for indicating whether or not the pre-in-
formation is pre-recorded by said pre-recording device,
into said flag area; and an information recording device
for recording the record information into said record in-
formation area.

[0128] In a first aspect of the second further preferred
embodiment of the present invention, said information
recording apparatus according further comprises a posi-
tion information recording device for recording position
information for indicating a position of an area portion of
said edge portion area in which the pre-information is
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already pre-recorded.

[0129] In a second aspect of the second further pre-
ferred embodiment of the present invention, said infor-
mation recording apparatus further comprises a position
information recording device for recording position infor-
mation for indicating a position of an end-edge portion of
an area portion of said edge portion area in which the
pre-information is already pre-recorded.

[0130] In athird aspect of the second further preferred
embodiment of the present invention, said information
recording apparatus further comprises a stopping device
for stopping the pre-recording of the pre-information if
the recording of the record information by said informa-
tion recording device is started during the pre-recording
of the pre-information by said pre-recording device, said
pre-recording device restarting the pre-recording of the
pre-information after the recording of the record informa-
tion by said information recording device is ended.
[0131] In a fourth aspect of the second further pre-
ferred embodiment of the present invention, said infor-
mation recording apparatus further comprises: a stop-
ping device for stopping the pre-recording of the pre-in-
formation by said pre-recording device; and a verifying
device for verifying the pre-information already pre-re-
corded after the stopping of the pre-recording by said
stopping device. Said pre-recording device may restart
the pre-recording of the pre-information after the verifying
by said verifying device.

[0132] In afifth aspect of the second further preferred
embodiment of the present invention, said flag recording
device records the first pre-record flag for indicating that
the pre-information is already pre-recorded, after the pre-
recording of the pre-information is completed.

[0133] In asixth aspect of the second further preferred
embodiment of the present invention, said flag recording
device records the first pre-record flag into a recording
management area to which a second pre-record flag is
copied or in vicinity of the recording management area,
the second pre-record flag indicating whether or not the
pre-information is pre-recorded by a manufacturer of said
information recording medium.

[0134] In an eighth aspect of the second further pre-
ferred embodiment of the present invention, said pre-
recording device records the pre-information into at least
one of alead-in area, a lead-out area, and a middle area,
each of which is located in the at least one edge portion
as said edge portion area.

[0135] Ina ninth aspect of the second further preferred
embodiment of the present invention, said information
recording medium has a plurality of recording layers,
each of which comprises said recoding information area
and said edge portion area, and said flag recording de-
vice records the first pre-record flag into at least one of
the plurality of recording layers.

[0136] A third further preferred embodiment of the
present invention is an information recording method of
recording record information onto an information record-
ing medium comprising: a record information area to
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record therein the record information; an edge portion
area adjacent to at least one edge portion of said record
information area; and a flag area to record therein a first
pre-record flag for indicating whether or not predeter-
mined pre-information is pre-recorded in at least one por-
tion of said edge portion area, said information recording
method comprising: a pre-recording process of pre-re-
cording the pre-information into at least one portion of
said edge portion area before the recording of the record
information; a flag recording process of recording the first
pre-record flag for indicating whether or not the pre-in-
formation is pre-recorded by said pre-recording device,
into said flag area; and an information recording process
of recording the record information into said record infor-
mation area.

[0137] A fourth further preferred embodiment of the
present invention is a computer program for record con-
trol to control a computer in the information recording
apparatus according to the second further preferred em-
bodiment of the present invention, to make the computer
function as at least one portion of said pre-recording de-
vice, said flag recording device, and said information re-
cording device.

[0138] The present embodiments are therefore to be
considered in all respects as illustrative and not restric-
tive, the scope of the invention being indicated by the
appended claims rather than by the foregoing description
and all changes which come within the meaning and
range of equivalency of the claims are therefore intended
to be embraced therein.

Industrial Applicability

[0139] The information recording medium, information
recording apparatus and method, and the computer pro-
gram according to the present invention can be applied
to a high-density information recording medium such as
a DVD and further applied to an information recording
apparatus such as a DVD recorder. Moreover, they can
be applied to an information recording apparatus or the
like which is mounted on various computer equipment
for consumer use or for commercial use, or which can
be connected to various computer equipment.

Claims

1. An information recording medium (100) character-
ized in that said information recording medium com-
prises:

arecord information area (106) to record therein
record information;

a plurality of edge portion areas (104, 108,
109-1, 109-2) each of which is adjacent to at
least one edge portion of said record information
area; and

a plurality of flag areas (121) each of which is to
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record therein a pre-record flag for indicating
whether or not predetermined pre-information is
pre-recorded in at least one portion of corre-
sponding edge portion area of said plurality of
edge portion areas.

The information recording medium (100) according
to claim 1, characterized in that said information
recording medium further comprises a recording
management area (112) to record therein a manage-
ment information for managing a recording operation
in recording the record information,

said recording management area including said plu-
rality of flag areas (121).

The information recording medium (100) according
to claim 2, characterized in that said recording
management area (112) comprises a position infor-
mation area (122) to record therein position informa-
tion for indicating a position of an area portion of
each of said plurality of edge portion areas (104, 108,
109-1, 109-2) in which the pre-information is already
pre-recorded.

The information recording medium (100) according
to claim 2, characterized in that said recording
management area (112) comprises a position infor-
mation area (122) to record therein position informa-
tion for indicating a position of an end-edge portion
of an area portion of each of said plurality of edge
portion areas (104, 108, 109-1, 109-2) in which the
pre-information is already pre-recorded.

The information recording medium (100) according
to claim 1, characterized in that said plurality of
edge portion areas (104, 108, 109-1, 109-2) are a
lead-in area (104), a lead-out area (108), and a mid-
dle area (109-1, 109-2), each of which is located in
the at least one edge portion.

An information recording apparatus (300) for record-
ing record information onto an information recording
medium (100) comprising: a record information area
(106) to record therein the record information; a plu-
rality of edge portion areas (104, 108, 109-1, 109-2)
each of which is adjacent to at least one edge portion
of said record information area; and a plurality of flag
areas (121) each of which is to record therein a pre-
record flag for indicating whether or not predeter-
mined pre-information is pre-recorded in at least one
portion of corresponding edge portion area of said
plurality of edge portion areas,

characterized in that said information recording ap-
paratus comprises:

areadingdevice (353) for reading the pre-record
flag recorded in the flag area (121);
a pre-recording device (353) for pre-recording
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the pre-information into at least one portion of
one edge portion area of said plurality of edge
portion areas (104, 108, 109-1, 109-2) on the
basis of the pre-record flag; and

a flag recording device (353) for recording the
pre-record flag for indicating whether or not the
pre-information is pre-recorded into the one
edge portion area into, into one flag area out of
said plurality of flag areas (121) which corre-
sponds to the one edge portion.

The information recording apparatus (300) accord-
ing to claim 6, ' characterized in that

the information recording medium further comprise
arecording management area (112) to record there-
in a management information for managing a record-
ing operation in recording the record information,
said flag recording device (353) recording the pre-
record flag into the one flag area disposed in the
recording management area (112).

The information recording apparatus (300) accord-
ingtoclaim 7, characterized in that said information
recording apparatus (300) further comprises a posi-
tion information recording device (353) for recording
position - information for indicating a position of an
area portion of each of said plurality of edge portion
areas (104, 108, 109-1, 109-2) in which the pre-in-
formation is already pre-recorded, into the recording
management area (112).

The information recording apparatus (300) accord-
ingtoclaim 7, characterized in that said information
recording apparatus (300) further comprises a posi-
tion information recording device (353) for recording
position information for indicating a position of an
end-edge portion of an area portion of each of said
plurality of edge portion areas (104, 108, 109-1,
109-2) in which the pre-information is already pre-
recorded, into the recording management area
(112).

The information recording apparatus (300) accord-
ing to claim 7, characterized in that said pre-re-
cording device (353) records the pre-information into
a lead-in area (104), a lead-out area (108), and a
middle area (109-1, 109-2), each of which is located
in the at least one edge portion as said plurality of
edge portion areas (104, 108, 109-1, 109-2).

An information recording method of recording record
information onto an information recording medium
(100) comprising: a record information area (106) to
record therein the record information; a plurality of
edge portion areas (104, 108, 109-1, 109-2) each of
which is adjacent to at least one edge portion of said
record information area; and a plurality of flag areas
(121) each of which is to record therein a pre-record
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flag for indicating whether or not predetermined pre-
information is pre-recorded in at least one portion of
corresponding edge portion area of said plurality of
edge portion area,
characterized in that said information recording
method comprises:

areading process of reading the pre-record flag
recorded in the flag area (121);

a pre-recording process of pre-recording the
pre-information into at least one portion of one
edge portion area of said plurality of edge
portion . areas (104, 108, 109-1, 109-2) on the
basis of the pre-record flag; and

a flag recording process of recording the pre-
record flag for indicating whether or not the pre-
information is pre.-recorded into the one edge
portion area into, into one flag area out of said
plurality of flag areas (121) which corresponds
to the one edge portion.

Patentanspriiche

Informations-Aufzeichnungsmedium  (100), da-
durch gekennzeichnet, dass das Informations-
Aufzeichnungsmedium aufweist:

einen Aufzeichnungsinformationsbereich (106),
um darin Aufzeichnungsinformationen aufzu-
zeichnen,

eine Mehrzahl von Randabschnittsbereichen
(104, 108, 109-1, 109-2), von denen jeder be-
nachbart zu mindestens einem Randabschnitt
des Aufzeichnungsinformationsbereichs ange-
ordnet ist, und

eine Mehrzahl von Flagbereichen (121), von de-
nen jeder vorgesehen ist, um darin ein Vorauf-
zeichnungs-Flag aufzuzeichnen, das anzeigt,
ob eine vorbestimmte Vorinformation in minde-
stens einem Abschnitt des entsprechenden
Randabschnittsbereichs der Mehrzahl von
Randabschnittsbereichen voraufgezeichnet ist
oder nicht.

Informations-Aufzeichnungsmedium (100) gemaf
Anspruch 1, dadurch gekennzeichnet, dass das
Informations-Aufzeichnungsmedium ferner einen
Aufzeichnungsverwaltungsbereich (112) aufweist,
um darin eine Verwaltungsinformation zum Verwal-
ten eines Aufzeichnungsvorgangs beim Aufzeich-
nen der Aufzeichnungsinformation aufzuzeichnen,
wobei der Aufzeichnungsverwaltungsbereich die
Mehrzahl von Flagbereichen (121) aufweist.

Informations-Aufzeichnungsmedium (100) gemaf
Anspruch 2, dadurch gekennzeichnet, dass der
Aufzeichnungsverwaltungsbereich (112) einen Po-
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sitionsinformationsbereich (122) aufweist, um darin
Positionsinformationen zum Anzeigen einer Position
eines Bereichsabschnitts von jedem der Mehrzahl
von Randabschnittsbereichen (104, 108, 109-1,
109-2) aufzuzeichnen, in dem die Vorinformation be-
reits voraufgezeichnet ist.

Informations-Aufzeichnungsmedium (100) gemaf
Anspruch 2, dadurch gekennzeichnet, dass der
Aufzeichnungsverwaltungsbereich (112) einen Po-
sitionsinformationsbereich (122) aufweist, um darin
Positionsinformationen aufzuzeichnen, zum Anzei-
gen einer Position eines End-Randabschnitts eines
Bereichsabschnitts von jedem der Mehrzahl von
Randabschnittsbereichen (104, 108, 109-1, 109-2),
in dem die Vorinformation bereits voraufgezeichnet
ist.

Informations-Aufzeichnungsmedium (100) gemafR
Anspruch 1, dadurch gekennzeichnet, dass die
Mehrzahl von Randabschnittsbereichen (104, 108,
109-1, 109-2) ein Lead-in-Bereich (104), ein Lead-
out-Bereich (108) und ein Mittelbereich (109-1,
109-2) sind, von denen jeder in dem mindestens ei-
nen Randabschnitt positioniert ist.

Informations-Aufzeichnungsvorrichtung (300) zum
Aufzeichnen von Aufzeichnungsinformation auf ein
Informations-Aufzeichnungsmedium (100), aufwei-
send: einen Aufzeichnungsinformationsbereich
(106), um darin die Aufzeichnungsinformation auf-
zuzeichnen, eine Mehrzahl von Randabsahnittsbe-
reichen (104, 108, 109-1, 109-2), von denen jeder
benachbart zu mindestens einem Randabschnitt
des Aufzeichnungsinformationsbereichs angeord-
net ist, und eine Mehrzahl von Flagbereichen (121),
von denen jeder dazu vorgesehen ist, darin ein Vor-
aufzeichnungs-Flag aufzuzeichnen, das anzeigt, ob
eine vorbestimmte Vorinformation in mindestens ei-
nem Abschnitt des entsprechenden Randab-
schnittsbereichs der Mehrzahl von Randabschnitts-
bereichen voraufgezeichnet ist oder nicht,
dadurch gekennzeichnet, dass die Informations-
Aufzeichnungsvorrichtung aufweist:

eine Lese-Vorrichtung (353) zum Lesen des
Voraufzeichnungs-Flags, das in dem Flagbe-
reich (121) aufgezeichnet ist,

eine Voraufzeichnungsvorrichtung (353) zum
Voraufzeichnen der Vorinformation in minde-
stens einen Abschnitt eines Randabschnittsbe-
reichs der Mehrzahl von Randabschnittsberei-
chen (104, 108, 109-1, 109-2) aufder Grundlage
des Voraufzeichnungs-Flags, und

eine Flag-Aufzeichnungsvorrichtung (353) zum
Aufzeichnen des voraufzeichnungs-Flags, das
anzeigt, ob die Vorinformation in den einen
Randabschnittsbereich voraufgezeichnet ist
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oder nicht, in einen Flagbereich aus der Mehr-
zahl von Flagbereichen (121), der dem einen
Randabschnitt entspricht.

Informations-Aufzeichnungsvorrichtung (300) ge-
maf Anspruch 6, dadurch gekennzeichnet, dass
das Informations-Aufzeichnungsmedium ferner ei-
nen Aufzeichnungsverwaltungsbereich (112) auf-
weist, um darin eine Verwaltungsinformation aufzu-
zeichnen, um einen Aufzeichnungsvorgang beim
Aufzeichnen der Aufzeichnungsinformation zu ver-
walten,

wobei die Flag-Aufzeichnungsvorrichtung (353) das
Voraufzeichnungs-Flag in den einen Flagbereich
aufzeichnet, der in dem Aufzeichnungs-Verwal-
tungsbereich (112) angeordnet ist.

Informations-Aufzeichnungsvorrichtung (300) ge-
maR Anspruch 7, dadurch gekennzeichnet, dass
die Informations-Aufzeichnungsvorrichtung (300)
ferner eine Positionsinformations-Auf zeichnungs-
vorrichtung (353) aufweist, zum Aufzeichnen von
Positionsinformation, die eine Position eines Be-
reichsabschnitts von jedem der Mehrzahl von Rand-
abschnittsbereichen (104, 108, 109-1, 109-2) an-
zeigt, in dem die Vorinformation bereits voraufge-
zeichnet ist, in den Aufzeichnungsverwaltungsbe-
reich (112).

Informations-Aufzeichnungsvorrichtung (300) ge-
mafR Anspruch 7, dadurch gekennzeichnet, dass
die Informations-Aufzeichnungsvorrichtung (300)
ferner eine Positionsinformations-Aufzeichnungs-
vorrichtung (353) aufweist, zum Aufzeichnen von
Positionsinformation, die eine Position eines End-
Randabschnitts eines Bereichsabschnitts von je-
dem aus der Mehrzahl von Randabschnittsberei-
chen (104, 108, 109-1, 109-2) anzeigt, in dem die
Vorinformation bereits voraufgezeichnet ist, in den
Aufzeichnungs-Verwaltungsbereich (112).

Informations-Aufzeichnungsvorrichtung (300) ge-
mafk Anspruch 7, dadurch gekennzeichnet, dass
die Voraufzeichnungsvorrichtung (353) die Vorinfor-
mation in einen Lead-in-Bereich (104), einen Lead-
cut-Bereich (108) und einen Mittelbereich (109-1,
109-2) aufzeichnet, von denen jeder in dem minde-
stens einen Randabschnitt als die Mehrzahl von
Randabschnittsbereichen (104, 108, 109-1, 109-2)
positioniert ist.

Informations-Aufzeichnungsverfahren zum Auf-
zeichnen von Aufzeichnungsinformationen auf ein
Infprmatipns-Aufzeichnungsmedium (100), aufwei-
send: einen Aufzeichnungsinformationsbereich
(106), um darin die Aufzeichnungsinformation auf-
zuzeichnen, eine Mehrzahl von Randabschnittsbe-
reichen (104, 108, 109-1, 109-2), von denen jeder
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benachbart zu mindestens einem Randabschnitt
des Aufzeichnungsinformationsbereichs angeord-
net ist, und eine Mehrzahl von Flagbereichen (121),
von denen jeder vorgesehen ist, um darin ein Vor-
aufzeichnungs-Flag aufzuzeichnen, um anzuzei-
gen, ob eine vorbestimmte Vorinformation in minde-
stens einem Abschnitt des entsprechenden Rand-
abschnittsbereichs aus der Mehrzahl von Randab-
schnittsbereichen voraufgezeichnet ist oder nicht,
dadurch gekennzeichnet, dass das Informations-
Aufzeichnungsverfahren aufweist:

einen Leseprozess zum Lesen des Voraufzeich-
nungs-Flags, das in dem Flagbereich (121) auf-
gezeichnet ist,

einen Voraufzeichnungsprozess zum Vorauf-
zeichnen der Vorinformation in mindestens ei-
nen Abschnitt eines Randabschnittsbereichs
aus der Mehrzahl von Randabschnittsbereichen
(104, 108, 109-1, 109-2) auf der Grundlage des
Voraufzeichnungs-Flags, und

einen Flag-Aufzeichnungsprozess zum Auf-
zeichnen des voraufzeichnungs-Flags, das an-
zeigt, ob die Vorinformation in den einen Rand-
abschnittsbereich aufgezeichnet ist oder nicht,
in einen Flagbereich aus der Mehrzahl von Flag-
bereichen (121), der dem einen Randabschnitt
entspricht.

Revendications

Support d’enregistrement d’informations (100) ca-
ractérisé en ce que ledit support d’enregistrement
d’informations comprend :

une zone d’informations d’enregistrement (106)
destinée a y enregistrer des informations
d’enregistrement ;

une pluralité de zones de partie de bord (104,
108, 109 - 1, 109 - 2), chacune d’elles étant ad-
jacente a au moins une partie de bord de ladite
zone d’informations d’enregistrement ; et

une pluralité de zones de drapeau (121), cha-
cune d’elles servant a y enregistrer un drapeau
de pré-enregistrement destiné a indiquer si une
pré-information prédéterminée est pré-enregis-
trée ou non dans au moins une partie de zone
de partie de bord correspondante de ladite plu-
ralité de zones de partie de bord.

Support d’enregistrement d’informations (100) selon
la revendication 1, caractérisé en ce que ledit sup-
port d’enregistrement d’informations comprend en
outre une zone de gestion d’enregistrement (112)
destinée a y enregistrer des informations de gestion
de maniéere a gérer une opération d’enregistrement
lors de I'enregistrement d’informations d’enregistre-
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ment,
ladite zone de gestion d’enregistrement comprenant
ladite pluralité de zones de drapeau (121).

Supportd’enregistrement d’'informations (100) selon
la revendication 2, caractérisé en ce que ladite zo-
ne de gestion d’enregistrement (112) comprend une
zone d’informations de position (122) destinée a y
enregistrer des informations de position afin d’indi-
quer une position d’'une partie de zone de chacune
de ladite pluralité de zones de partie de bord (104,
108,109-1, 109 - 2) dans laquelle la pré-information
est déja pré-enregistrée.

Support d’enregistrement d’'informations (100) selon
la revendication 2, caractérisé en ce que ladite zo-
ne de gestion d’enregistrement (112) comprend une
zone d’informations de position (122) destinée a y
enregistrer des informations de position de maniére
a indiquer une position d’une partie de bord d’extré-
mité d’'une partie de zone de chacune de ladite plu-
ralité de zones de partie de bord (104, 108, 109-1,
109 - 2) dans laquelle la pré-information est déja pré-
enregistrée.

Support d’enregistrement d’'informations (100) selon
larevendication 1, caractérisé en ce que ladite plu-
ralité de zones de partie de bord (104, 108, 109 - 1,
109 - 2) sont une zone d’entrée (104), un zone de
sortie (108), et une zone médiane (109-1, 109 - 2),
chacune d’elles étant située dans I'au moins une par-
tie de bord.

Appareil d’enregistrement d’informations (300) des-
tiné a enregistrer des informations d’enregistrement
surun supportd’enregistrementd’informations (100)
comprenant : une zone d’informations d’enregistre-
ment (106) destinée a y enregistrer les informations
d’enregistrement ; une pluralité de zones de partie
de bord (104, 108, 109 - 1, 109 - 2), chacune d’elles
étant adjacente a au moins une partie de bord de
ladite zone d’informations d’enregistrement ; et une
pluralité de zones de drapeau (121), chacune d’elles
servant a y enregistrer un drapeau de pré-enregis-
trement destiné a indiquer si une pré-information
prédéterminée est pré-enregistrée ou non dans au
moins une partie de zone de partie de bord corres-
pondante de ladite pluralité de zones de partie de
bord,

caractérisé en ce que ledit appareil d’enregistre-
ment d’informations comprend :

un dispositif de lecture (353) destiné a lire le
drapeau de pré-enregistrement enregistré dans
la zone de drapeau (121) ;

un dispositif de pré-enregistrement (353) desti-
né a pré-enregistrer la pré-information dans au
moins une partie d’'une zone de partie de bord
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de ladite pluralité de zones de partie de bord
(104, 108, 109 - 1, 109 - 2) sur la base du dra-
peau de pré-enregistrement ; et

un dispositif d’enregistrement de drapeau (353)
destiné a enregistrer le drapeau de pré-enregis-
trement afin d’indiquer si la pré-information est
pré-enregistrée ou non dans la zone de partie
de bord, dans une zone de drapeau située hors
de ladite pluralité de zones de drapeau (121) qui
correspond a la une partie de bord.

Appareil d’enregistrement d’informations (300) se-
lon la revendication 6,
caractérisé en ce que :

le support d’enregistrement d’informations com-
prend en outre une zone de gestion d’enregis-
trement (112) destinée a y enregistrer une infor-
mation de gestion afin de gérer une opération
d’enregistrement lors de I'enregistrement des
informations d’enregistrement,

ledit dispositif d’enregistrement de drapeau
(353) enregistre le drapeau de pré-enregistre-
ment dans la une zone de drapeau disposée
dans la zone de gestion d’enregistrement (112).

Appareil d’enregistrement d’informations (300) se-
lon la revendication 7, caractérisé en ce que ledit
appareil d’enregistrement d’'informations (300) com-
prend en outre un dispositif d’enregistrement d’infor-
mations de position (353) destiné a enregistrer des
informations de position afin d’indiquer une position
d’une partie de zone de chacune de ladite pluralité
de zones de partie de bord (104, 108, 109 - 1, 109
- 2) dans laquelle la pré-information est déja pré-
enregistrée dans la zone de gestion d’enregistre-
ment (112).

Appareil d’enregistrement d’informations (300) se-
lon la revendication 7, caractérisé en ce que ledit
appareil d’enregistrement d’'informations (300) com-
prend en outre un dispositif d’enregistrement d’infor-
mations de position (353) destiné a enregistrer des
informations de position afin d’indiquer une position
d’une partie de bord d’extrémité d’une partie de zone
de chacune de ladite pluralité de zones de partie de
bord (104, 108, 109 - 1, 109 - 2) dans laquelle la pré-
information est déja pré-enregistrée dans la zone de
gestion d’enregistrement (112).

Appareil d’enregistrement d’informations (300) se-
lon la revendication 7, caractérisé en ce que ledit
dispositif de pré-enregistrement (353) enregistre la
pré-information dans une zone d’entrée (104), une
zone de sortie (108), et une zone médiane (109 - 1,
109-2), chacune d’elles étant située dans I'au moins
une partie de bord de méme que ladite pluralité de
zones de partie de bord (104, 108, 109 - 1, 109 - 2).
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11. Procédé d’enregistrement d’informations destiné a

enregistrer des informations d’enregistrement surun
support d’enregistrement d’informations  (100)
comprenant : une zone d’informations d’enregistre-
ment (106) destinée a y enregistrer les informations
d’enregistrement ; une pluralité de zones de partie
de bord (104, 108, 109 - 1, 109 - 2), chacune d’elles
étant adjacente a au moins une partie de bord de
ladite zone d’informations d’enregistrement ; et une
pluralité de zones de drapeau (121), chacune d’elles
servant a y enregistrer un drapeau de pré-enregis-
trement destiné a indiquer si une pré-information
prédéterminée est pré-enregistrée ou non dans au
moins une partie de zone de partie de bord corres-
pondante de ladite pluralité de zones de partie de
bord,

caractérisé en ce que ledit procédé d’enregistre-
ment d’informations comprend :

un procédé de lecture destiné a lire le drapeau
de pré-enregistrement enregistré dans la zone
de drapeau (121) ;

un procédé de pré-enregistrement destiné a
pré-enregistrer la pré-information dans au
moins une partie d’'une zone de partie de bord
de ladite pluralité de zones de partie de bord
(104, 108, 109 - 1, 109 - 2) sur la base du dra-
peau de pré-enregistrement ; et

un procédé d’enregistrement de drapeau desti-
né a enregistrer le drapeau de pré-enregistre-
ment afin d’'indiquer si la pré-information est pré-
enregistrée ou non dans la zone de partie de
bord, dans une zone de drapeau située hors de
ladite pluralité de zones de drapeau (121) qui
correspond a la une partie de bord.
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