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Description

[0001] The present invention relates to a recordable
disk-shaped recording medium and a disk recording or
reproducing device for recording and reproducing vari-
ous kinds of data into and out of a disk-shaped recording
medium.

[0002] Japanese Laid-Open Patent Application No.
1-224929/1989 (tokukaihei 1-224929) suggests and dis-
cusses in detail a configuration in which a groove func-
tioning as a servo track wobbles in radial directions of
the disk in order to increase the recording capacity of a
recordable optical disk. Fig. 21 illustrates an example of
such a configuration. A groove 201 functioning as a servo
track (shown in Fig. 21 as the areas with slanting lines)
is provided by the constant linear velocity method in ad-
vance so as to wobble in radial directions of the disk 200
(the directions R in Fig. 21) in accordance with address
information modulated with respect to frequency. That
address information is hereinafter referred to as the pre-
recorded address information.

[0003] A frequency band between the informatioh-re-
cording band and the tracking servo band is allocated as
the wobbling frequencies, i.e., the frequency band of the
prerecorded address information. For example, a format
used in CDs (Compact Discs) and CD-ROMs (Compact
Disc-Read Only Memories) employs a center frequency
of 22.05 kHz, or about 1/10 of the lower-limit frequency
of the recording information, for prerecorded address in-
formation signals. This is because the center frequency
is capable of restraining affection of the recording infor-
mation on the signal quality.

[0004] In adisk recording and reproducing device, the
prerecorded address information is extracted from error
signals obtained through tracking of the groove function-
ing as a servo track. Then the rotation of the disk is con-
trolled so that the center frequency of the extracted ad-
dress information equals 22.05 kHz. The rotation of a
disk is thus controlled by the CLV (Constant Linear Ve-
locity) method. In addition, the address data is obtained
by demodulating the prerecorded address information. It
is, in this way, possible to carry out access operation to
any position over the disk, including an unrecorded area
of the disk, and recording and reproduction operation.
Since the linear recording density can be made constant
in any part of the disk in this way, the recording capacity
of such a disk is greater than conventional disks employ-
ing the CAV (Constant Angular Velocity) method.
[0005] Fig. 20 illustrates a sector allocation used in a
disk when the above configuration is applied to a CD.
(17a) represents an information sequence composing
the prerecorded address information obtained from the
groove wobbling in radial directions of the disk, (17b)
represents an address allocation of the prerecorded ad-
dress information in the groove, (17c) represents sectors
allocated for the recording information recorded in the
groove, (17d) represents an information sequence com-
posing the sectors, and (17e) represents an information
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sequence composing the sub-code address information
in the sectors above. The prerecorded address informa-
tion is, as shown in (17a), composed of an SYNC (de-
noted as "a1" in Fig. 21) representing the beginning of
each piece of the address information, first address data
a2 representing the real address value, and a CRC (de-
noted as "a3" in Fig. 21), that is, a code for detecting
errors in the first address data. These components of the
prerecorded address information form a block as corre-
sponding physical areas. The prerecorded address in-
formation is provided on the entire disk surface as a con-
tinuous tracking groove which wobbles in radial direc-
tions of the disk as shown in Fig. 21. Therefore, the con-
tinuous wobbling groove has, as shown in (17b), a block
b1 which corresponds to a block address Pa1, a block
b2 which corresponds to a block address Pa2, and so on.
[0006] Meanwhile, the recording information recorded
in the groove is divided into sectors c1, ¢2, and so on as
shown in (17c). A sector address Ga1 is allocated to the
sector c1, a sector address Ga2 is allocated to the sector
c2, and so on. The sector c1 corresponds to the area of
the block b1, while the sector c2 corresponds to the area
of the block b2. Therefore, the sector address Ga1 cor-
responds to the block address Pa1, while the sector ad-
dress Ga2 corresponds to the block address Pa2 (Here,
the " block" has the same meaning with the "sector"). As
shown in (17d), an EFM (Eight to Fourteen Modulation)
frame is composed of a synchronous field d1 which rep-
resents the beginning of the recording information, a sub-
code field d2 which includes sub-code address informa-
tion, and a data field d3 in which the recording informa-
tion, error detection correction codes and the like are
recorded. Ninety eight of such frames, in turn, compose
each sector above. The 98 sub-code segments, taken
out and connected, form sub-code address information
which is composed of a synchronous field e1 which rep-
resents the beginning of the recording information, a sub-
code address field e2, and a CRC field e3 for detecting
errors in the sub-code address. .

[0007] Here, the physical area of the above block
equals the physical area of the sector. Therefore, the
value of the prerecorded address equals the value of the
sub-code address. Generally, the smallest unit for re-
cording and reproduction of user data is a group called
a sector. Nevertheless, in the disk having the above con-
figuration, (1) a unit where the prerecorded address in-
formation (17a) is given is allocated as a sector, (2) the
prerecorded address information is used as a sector
number, and (3) the recording information (17d) which
includes the same address value corresponding to that
prerecorded address information in the form of the sub-
code is located in that sector.

[0008] Japanese Laid-Open Patent Application No.
5-314538/1993 (tokukaihei 5-314538) suggests and dis-
cusses in detail a configuration in which only one of the
side-walls of a groove functioning as a servo track wob-
bles in radial directions of the disk in order to increase
the track density of an optical disk. As shown in Fig. 22,
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prerecorded address information is provided in advance
in a disk 210 as a wobbling groove 211 (shown in Fig.
22 as the areas with slanting lines). Only one of the side-
walls of the groove 211 wobbles. The groove 211 and
the land 212 between adjacent parts of the groove 211
have about the same width. For these reasons, it-'is pos-
sible to detect address information from the groove 211
and the land 212, and to record information into the
groove 211 and the land 212. The track density is thus
increased.

[0009] Nevertheless, in both configurations above,
since the address information is prerecorded in the wob-
bled configuration (an irreversible state), the sector sizes
are fixed for each disk. This does not matter if the sector
sizes are enough small. If the sector sizes are great, how-
ever, this causes not only a decrease in the data utiliza-
tion factor but also an increase in the process time need-
ed for recording and reproduction of data. More specifi-
cally, for example: Even when data of 500 bytes is to be
recorded, one sector is still allocated for the recording.
So, if the sector size is 2048 bytes and 4096 bytes, the
utilization factor will be about 25 % and 12.5% respec-
tively. Moreover, the time necessary for the data to be
recorded will be 4 times and 8 times respectively. An
alternative way is small sectors. But, in the above case
where the prerecorded address information is employed
in a CD-ROM format, a sector size of 2048 bytes is set.
If this is adopted with smaller sector size of 1024 bytes
and 512 bytes which are used in, for example, ordinary
computers, the wobbling frequency will double and quad-
ruple, nearing the frequency band for the recording in-
formation. Therefore, the prerecorded address informa-
tion cannot be adopted in formats of small sector sizes.
[0010] Moreover, it is possible to know from an error
detection bits if the address data of prerecorded address
information in a disk having the above configuration is
correct or false. The address data, however, does not
have error correction function and is not capable of per-
forming recording and reproduction with high reliability.
Some of the solutions for this problem are: adding error
detection bits to prerecorded address information, and
multiple recording address data. These solutions, how-
ever, can not avoid increasing the number of bits allocat-
ed for the prerecorded address information, thereby rais-
ing the wobbling frequency of the prerecorded address
information, interfering the frequency band for the record-
ing information, and affecting signal quality of the record-
ing information. Furthermore, the prerecorded address
information is extracted by a detection system of a track-
ing servo. Therefore, the higher frequency band of the
prerecorded address information results in a higher fre-
quency band required by the tracking servo detection
system, which leads to another problem.

[0011] Inview of the problems, an object of the present
invention is to provide a disk-shaped recording medium
of high reliability and with a large capacity which can per-
form recording into or reproduction out of a sector of a
preferred size, and to provide a method and device for
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recording and reproduction of such a medium.

[0012] JP-A-6 243 468 discloses a recording disc that
contains a groove. One of the side walls of the groove is
provided with a wobble in a radial direction to allow the
speed of rotation of the disc to be controlled by a constant
linear velocity method. The wobble in the side wall of the
groove is not used to encode address information. This
prior art is acknowledged in the preamble of claim 1.
[0013] EP-A-0487 321 discloses a recording disc that
comprises a pre-formed groove. The discis provided with
only one type of address information.

[0014] A first aspect of the present invention provides
a disk-shaped recording medium as defined in claim 1.
[0015] The present invention also provides a method
of recording a disk-shaped recording medium as claimed
in claim 13, a method of initialising a disk-shaped record-
ing medium as claimed in claim 20, a recording device
for a disk-shaped recording medium as claimed in claim
25, and areproducing device for a disk-shaped recording
medium as claimed in claim 34.

[0016] Preferred features of the invention are set out
in the dependent claims.

[0017] With the arrangement, the size of the block ar-
eas corresponding to the first address information pre-
recorded in the disk and the size of the sector areas (the
units for recording and reproduction of the disk) are set
separately. Therefore, it is possible to perform recording
into and reproduction out of sectors of appropriate sizes
for various purposes with respect to one kind of disk-
shaped recording medium in which the first address in-
formation is prerecorded. As a result, even if data of a
smaller size than the block areas is to be recorded, the
data utilization factor does not decrease much, and it is
possible to cut down the time needed for recording and
reproduction of data.

[0018] Moreover, with the arrangement, the first ad-
dress information which is address information of the
block areas and the second address information which
is address information of the sector areas are set sepa-
rately. Therefore, it is possible to add the more reliable
second address information as address information for
the sectors. Besides, since the second address informa-
tion is not prerecorded in the disk-shaped recording me-
dium, it is possible to set the reliability of the second ad-
dress information to an appropriate value for various pur-
poses by, for example, performing multiple recording
more than once and adding error detection codes.
[0019] As aresult, it is possible to perform recording
into and reproduction out of sectors of appropriate sizes
for various purposes with respect to one kind of disk-
shaped recording medium in which the first address in-
formation is prerecorded. Consequently, it is needless to
prepare disk-shaped recording mediums of various sizes
depending upon reliability of the address information, the
sector sizes and the like. In addition, such a disk can be
more freely used in respect of the reliability and the de-
cision of the sector sizes, and contributes to lower the
prices of the disk-shaped recording mediums.
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[0020] Various methods may be used for prerecording
the first address information into the above disk-shaped
recording medium. A comparative example: since the
block areas are provided in the groove section, each
piece of the first address information may be prerecorded
one-to-one into each of the block areas. An example of
the invention : the first address information allocated to
a pair of block areas (i.e., (1) each of the block areas of
the groove section and (2) the corresponding block area
ofthe land section to thatblock area of the groove section)
may be prerecorded in the groove section only one of
whose side-walls wobbles or deviates in radial directions
of the disk. The example of the invention is better than
the comparative example because the method of the in-
vention can increase recording density of the disk-
shaped recording medium.

[0021] In addition, in the method of the invention, it is
more preferable to allocate different second address val-
ues to the groove sector area provided in the block area
of the groove section and to the land sector area provided
in the block area of the land section corresponding to the
groove sector area.

[0022] Incidentally, for example, in a disk recording or
reproducing device employing the 3 beam method for
the tracking servo method, if the groove and the land
have about the same width, the groove or the land may
not be distinguished. However, according to the arrange-
ment, the sectors provided in the blocks of the groove
section and in the blocks of the land section are allocated
different second address value from each other. There-
fore, it is easy to judge easily whether the sector areas
being tracked are in the groove section or in the land
section.

[0023] Meanwhile, another allocation is to allocate the
same second address values to the groove sector areas
and the land sector areas. In this case, the first address
information and the corresponding second address in-
formation are the same in the sectors in the groove sec-
tion and in the land section regardless of whether the
sector areas are in the groove section or in the land sec-
tion. Therefore, it is easy to convert the first address in-
formation values and the second address information val-
ues.

[0024] Moreover, the first address information is pref-
erably formed by the constant linear velocity method. As
aresult, in arecording or reproducing device for the disk-
shaped recording medium it is possible to control the
rotation of the disk by the constant linear velocity method
without using neither means detecting the speed of ro-
tation of the disk nor means detecting the disk radical
position. It is also possible for the recording medium to
have a greater recording capacity than a recording me-
dium made by the constant angular velocity method.
[0025] Here are two methods of recording and repro-
ducing the above disk-shaped recording medium. The
first method is to, upon recording, record the second ad-
dress information and recording data in accordance with
the first address information. The first method includes
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two steps of: (1) generating a plurality of pieces of second
address information in accordance with the first address
information reproduced from the disk-shaped recording
medium, each piece of the second address information
representing a sector which is a smaller recording and
reproduction unit than the block area; and (2) recording,
into the block area corresponding to the first address in-
formation as the sector, data including a piece of the sec-
ond address information generated in step (1) and re-
cording data which is divided at a predetermined length.
When data are reproduced from a disk-shaped recording
medium in accordance with the first method, recording
data is read out from the sector area sector by sector
after identifying an area corresponding to a desired sec-
tor in accordance with the second address information
read out of each of the sectors.

[0026] Consequently, it is possible to record and re-
produce the recording information sector by sector into
and out of sectors of smaller sizes than the sizes of the
blocks by using the first address information, and to per-
form sector reproduction by using the highly reliable sec-
ond address information.

[0027] The second method is to, prior to recording and
reproduction, initializing the disk by writing the second
address information, and to record or reproduce in ac-
cordance with the second address information. The sec-
ond method includes two steps of: (1) generating a plu-
rality of pieces of second address information in accord-
ance with the first address information reproduced from
the disk-shaped recording medium, each piece of the
second address . information representing a sector
which is a smaller recording and reproduction unit than
the block area; and (2) prior to recording and reproduction
of each of the sectors, recording data including a piece
of the second address information generated in the step
(1) and initialization data which is divided at a predeter-
mined length as a sector into the block area correspond-
ing to the first address information. When a disk-shaped
recording medium in accordance with the second method
is recorded or reproduced, data is written into or read out
of the sector area sector by sector after identifying an
area corresponding to a desired sector in accordance
with the second address information read out of each of
the sectors.

[0028] Consequently, it is possible to perform sector
recording by using the highly reliable second address
information, as well as to produce the effects of the first
method. Therefore, the second method is more preferred
when high reliability is required in both recording and
reproduction. Nevertheless, since the first method does
not need the initialization, it is more useful than the sec-
ond method when a simple method is preferred.

[0029] Additional objects, advantages and novel fea-
tures of the invention will be set forth in the description
which follows. For a fuller understanding of the nature
and advantages of the invention, reference should be
made to the ensuing detailed description taken in con-
junction with the accompanying drawings.
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[0030] Fig. 1is a drawing showing an arrangement of
address information used in a disk-shaped recording me-
dium of afirstembodimentin accordance with the present
invention.

[0031] Fig. 2 is a drawing showing a configuration of
a groove of the disk-shaped recording medium of the first
embodiment.

[0032] Fig. 3 is a drawing showing an arrangement of
address information used in a disk-shaped recording me-
dium of a second embodiment in accordance with the
present invention.

[0033] Fig. 4 is a drawing showing a configuration of
a groove of the disk-shaped recording medium of the
second embodiment.

[0034] Fig. 5is ablock diagram showing a disk record-
ing and reproducing device of a third embodiment in ac-
cordance with the present invention.

[0035] Fig.6is ablock diagram showing in detail a first
address decoder and a recording data processing circuit
of the disk recording and reproducing device of the third
embodiment.

[0036] Fig.7is aflow block diagram showing recording
operation of the disk recording and reproducing device
of the third embodiment.

[0037] Fig. 8 is a flow block diagram showing repro-
duction operation of the disk recording and reproducing
device of the third embodiment.

[0038] Fig.9is ablock diagram showing a disk record-
ing and reproducing device of a fourth embodiment in
accordance with the present invention.

[0039] Fig. 10 is a flow block diagram showing record-
ing operation of the disk recording and reproducing de-
vice of the fourth embodiment.

[0040] Fig. 11 is a flow block diagram showing repro-
duction operation of the disk recording and reproducing
device of the fourth embodiment.

[0041] Fig. 12 is a block diagram showing a disk re-
cording and reproducing device of a fifth embodiment in
accordance with the present invention.

[0042] Fig. 13 is a block diagram showing in detail a
recording data processing circuit of the disk recording
and reproducing device of the fifth embodiment.

[0043] Fig. 14 is a flow block diagram showing initial-
ization recording operation of the disk recording and re-
producing device of the fifth embodiment.

[0044] Fig. 15is a flow block diagram showing record-
ing operation of the disk recording and reproducing de-
vice of the fifth embodiment.

[0045] Fig. 16 is a block diagram showing a disk re-
cording and reproducing device of a sixth embodiment
in accordance with the present invention.

[0046] Fig. 17 is a flow block diagram showing initial-
ization recording operation of the disk recording and re-
producing device of the sixth embodiment.

[0047] Fig. 18 is a flow block diagram showing initial-
ization recording operation of the disk recording and re-
producing device of the sixth embodiment.

[0048] Fig. 19is a flow block diagram showing record-
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ing operation of the disk recording and reproducing de-
vice of the sixth embodiment.

[0049] Fig. 20 is a drawing showing an arrangement
of address information used in a conventional disk-
shaped recording medium.

[0050] Fig. 21 is a drawing showing a configuration of
a groove of the conventional disk-shaped recording me-
dium.

[0051] Fig. 22 is a drawing showing a configuration of
a groove of another conventional disk-shaped recording
medium.

DESCRIPTION OF THE EMBODIMENTS
[FIRST EMBODIMENT]

[0052] ReferringtoFigs. 1and 2, the following descrip-
tion will discuss a disk-shaped recording medium of a
first embodiment in accordance with the present inven-
tion.

[0053] Fig. 2illustrates a configuration example of the
disk-shaped recording medium. A groove 101 function-
ing as a servo track (shown as the areas with slanting
lines in Fig. 2 for convenience of description) is formed
by the constant linear velocity method in advance so as
to wobble in radial directions of the disk 100 (the direc-
tions RinFig. 2) in accordance with frequency-modulated
address information, and thus carries prerecorded ad-
dress information. The address information here is bi-
phase-mark-modulated before being frequency-modu-
lated. That prerecorded address information is hereinaf-
ter referred to as the first address information in order to
be distinguished from second address information (de-
scribed later) written into the disk 100 as recording infor-
mation. A frequency band between the information-re-
cording band and the tracking servo band is allocated as
the wobbling frequencies, i.e., the frequency band of the
first address information.

[0054] Here, the first address information is adopted
in a format used in CDs (Compact Discs) and CD-ROMs
(Compact Disk-Read Only Memories), and EFM (Eight
to Fourteen Modulation) is used as the recording infor-
mation. Therefore, the frequency band of the recording
information is approximately in a range of 200 kHz to 720
kHz, while the frequency of the first address information
employs a center frequency of 22.05 kHz, or about 1/10
of the lower-limit frequency of the recording information,
for first address information signals. This is because the
center frequency is capable of restraining affection of the
recording information on the signal quality. The first ad-
dress information used here is composed of synchronous
signals, address data and error detection bits, and has
a configuration in accordance with the value of the sub-
code address information which includes 98 frames as
one unitand is employed in the conventional-type format
of CDs and CD-ROMs.

[0055] Fig. 1illustrates an arrangement of address in-
formation used in the above disk-shaped recording me-
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dium. (1a) represents an information sequence compos-
ing the first address information obtained from the groove
101 functioning as a servo track and wobbling in radial
directions of the disk, (1b) represents an address alloca-
tion of the first address information in the groove, (1c)
represents sectors allocated for the recording informa-
tion recorded in the groove, (1d) represents an informa-
tion sequence composing the sectors, and (1e) repre-
sents an information sequence in a header composing
the second address information in the sectors above.
[0056] The first address information is, as shown in
(1a), composed of an SYNC (denoted as "a1" in Fig. 1)
which represents the beginning of each piece of the first
address information, first address data a2 representing
the real address value, and a CRC (denoted as "a3" in
Fig. 1) for detecting errors in the first address data. These
components of the first address information form a block
as corresponding physical areas. The first address infor-
mation is provided on the entire disk surface as a con-
tinuous tracking groove which wobbles in radial direc-
tions of the disk as shown in Fig. 2 (the directions R in
Fig. 2). Therefore, the continuous wobbling groove has,
as shownin (1b), a block b1 which corresponds to a block
address Pa1, a block b2 which corresponds to a block
address Pa2, and so on. Meanwhile, the recording infor-
mation to be recorded in the groove is divided into sectors
c1, c2, c3 and so on. A sector address Ga1 is allocated
to the sector c1, a sector address Ga2 is allocated to the
sector ¢2, and so on. The sectors c1 to ¢4 correspond to
the area of the block b1, while the sectors ¢5 to c8 cor-
respond to the area of the block b2.

[0057] Therefore, the sector addresses Ga1 to Ga4
correspond to the block address Pa1, while the sector
addresses Gab to Ga8 correspond to the block address
Pa2. As shown in (1d), each of the above sectors is com-
posed of a header field d1 which includes a sector ad-
dress (i.e., second address information), a gap field d2
which is set in order to reserve time for recognizing the
header in a recording and reproducing device using the
disk and making a judgement, a data field d3 in which
the recording information, error detection correction
codes and the like are recorded, and a buffer field d4 for
disabling recording into the header field in the following
sector even when the rotation varies during recording.
Moreover, the header field d1 is, as shown in (1e), com-
posed of VFO fields e1 and e6 in which the recording
and reproducing device using the disk carries out the bit
synchronization, i.e, PLL (Phase Locked Loop), for the
reproduction of the header field, AM fields e2 and e7 for
identifying the beginning of the flag fields (described lat-
er) and the second address data, flag fields €3 and e8
which include attribute property information and the like
of the second address data, second address data fields
e4 and e9representing sector addresses, and CRCfields
e5 and e 10 for detecting errors related with the flag fields,
the second address data and the like.

[0058] Here, the same sector address is recorded
twice as the second address information. The flag fields
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e3 and e8 can be allocated to provide information for a
judgement whether the second address data is of the
first recording (i.e., e4) or of the second recording (i.e.,
€9). Such a configuration of a disk-shaped recording me-
dium permits, in the same way as in the conventional
example, access operation to a desired disk area by iden-
tifying the first address even in an unrecorded area into
which no recording information is recorded, and also per-
mits the recording and reproducing device to easily con-
trol, by the constant linear velocity method, rotation of a
disk in which the first address information is formed by
the constant linear velocity method. A disk recording me-
dium of a great capacity is thus obtained. Meanwhile, a
sector is used as an area unit corresponding to the re-
cording information. It is evident from the above descrip-
tion that a plurality of sectors compose a block corre-
sponding to the first address information and that the
sector, the smallest unit for recording and reproduction,
is set regardless of the size of the block. Therefore, re-
cording and reproduction of a desired small size is pos-
sible regardless of the size of the block. Even if data of
a small size is to be recorded as recording information,
the data utilization factor does not decrease much, and
itis possible to use the disk efficiently. Since every sector
is provided with the second address information, the re-
liability in identifying the sectors can be improved com-
pared with the configuration only with the first address
information. Especially, compared with the signal quality
of the first address information shown in the configuration
employed in the above embodiment in which the groove
wobbles in radial directions of the disk, the signal of the
second address information, having the same quality as
the recording information, can improve the reliability in
detecting the addresses. Moreover, since the same ad-
dress is recorded twice as the second address informa-
tion, the reliability is even more improved.

[SECOND EMBODIMENT]

[0059] ReferringtoFigs. 3 and 4, the following descrip-
tion will discuss a disk-shaped recording medium of a
second embodiment in accordance with the present in-
vention.

[0060] AsshowninFig.4,inthe disk-shaped recording
medium of the present embodiment, first address infor-
mation is provided in advance in the disk 110 as a wob-
bling groove 111 (shown as areas with slanting lines in
Fig. 4 for convenience of description). Only one of the
side-walls of the groove 111 wobbles in radial directions
of the disk (the directions R in Fig. 4). The groove 111
and the land 112 between adjacent parts of the groove
111 have about the same width. For these reasons, it
becomes possible to detect address information from the
groove 111 and the land 112, and to record information
into the groove 111 and the land 112. The track density
is thus increased compared with the disk-shaped record-
ing medium of the first embodiment.

[0061] Fig. 3 illustrates an arrangement of address in-
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formation used in the disk-shaped recording medium of
the present embodiment. (2a) represents an information
sequence composing the first address information ob-
tained from the groove wobbling in radial directions of
the disk, (2b) and (2c) represent an address allocation
of the first address information in the groove and the ad-
jacent part of the land, (2d) and (2e) represent sectors
allocated for the recording information recorded in the
groove and the adjacent part of the land, (2f) represents
an information sequence composing the sectors, and
(2g) represents an information sequence in a header
composing the second address information in the sectors
above.

[0062] The first address information is, as shown in
(2a), composed of an SYNC (denoted as "a1" in Fig. 3)
representing the beginning of each piece of the first ad-
dress information, first address data a2 representing the
real address value, and a CRC (denoted as "a3" in Fig.
3) for detecting errors in the first address data. These
components of the first address information form a block
as corresponding physical areas. The first address infor-
mation is, as previously noted, provided on the entire disk
surface as a continuous tracking groove only one of
whose side-walls wobbles in radial directions. Therefore,
the continuous wobbling groove has, as shown in (2b),
a block b1 which corresponds to a block address Pa1, a
block b2 which corresponds to a block address Pa2, and
so on: the adjacent part of the land to the continuous
wobbling groove has, as shown in (2b), a block c1 which
corresponds to a block address Pa1, a block c2 which
corresponds to a block address Pa2, and so on. That is,
the first address information provided in advance in the
groove (2b) has a configuration in which, for example,
only the outer side-wall of the groove wobbles in radial
directions of the disk. The first address information in the
part of the land (2c) adjacent to that part of the groove,
in accordance with the above configuration of the groove,
has a configuration in which only the inner side-wall of
the groove wobbles in radial directions of the disk. There-
fore, the same value is obtained from the first address in
the block b1 of the groove and from the first address in
the block cl of the corresponding land: and the same val-
ue is obtained from the first address in the block b2 of
the groove and from the first address in the block c2 of
the corresponding land. Meanwhile, the recording infor-
mation recorded in the groove is, as shown in (2d), di-
vided into sectors d1, d2, d3 and so on. A sector address
Ga1 is allocated to the sector d1, a sector address Ga2
is allocated to the sector d2, and so on. The sectors d1
to d4 correspond to the area of the block b1 of the groove,
while the sectors d5 to d8 correspond to the area of the
block b2 of the groove. Therefore, the sector addresses
Ga1 to Ga4 correspond to the block address Pa1 in the
groove, while the sector addresses Ga5 to Ga8 corre-
spond to the block address Pa2 in the groove.

[0063] Similarly, the recording information recorded in
the land is, as shown in (2e), divided into sectors e1, 2,
e3 and so on. A sector address La1 is allocated to the
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sector e1, a sector address La2 is allocated to the sector
e2, and so on. The sectors e1 to e4 correspond to the
area of the block c1 of the land, while the sectors e5 to
e8 correspond to the area of the block c2 of the land.
Therefore, the sector addresses La1 to La4 correspond
to the block address Pa1 of the land, while the sector
addresses Lab to La8 correspond to the block address
Pa2 of the land. As shown in (2f), each of the sectors of
the groove and of the land is composed of a header field
f1 which includes a sector address(i.e., second address
information), a gap field f2 which is setin order to reserve
time for recognizing the header in a recording and repro-
ducing device using the disk and making a judgement, a
data field d3 in which the recording information, error
detection correction codes and the like are recorded, and
a buffer field d4 for disabling recording into the header
field in the following sector even when the rotation varies
during recording.

[0064] Moreover, the header field f1 is, as shown in
(2g), composed of VFO fields g1 and g6 in which the
recording and reproducing device using the disk carries
out the bit synchronization for the reproduction of the
header field, AM fields g2 and g7 for identifying the be-
ginning of the flag fields (described later) and the second
address data, flag fields g3 and g8 which include property
information and the like of the second address data, sec-
ond address data fields g4 and g9 representing sector
addresses, and CRC fields g5 and g10 for detecting er-
rors related with the flag fields and the second address
data. Here, the same sector address is recorded twice
as the second address information. The flag fields g3 and
g8 can be allocated to provide information for a judge-
ment whether the second address data is of the first re-
cording (i.e., g4) or of the second recording (i.e., g9) and
information for a judgement whether the second address
data is in the groove (denoted as (2d)) or in the land
(denoted as (2e)). Besides, if the same sector address
value is used for the sector address of the groove and
the sector address of the land which have the same first
address value, the groove and the land have the same
second address corresponding to the first address.
Therefore, address conversion can be easily carried out.
[0065] There is another configuration of the second
address information: A different value is assigned to each
address in the groove and in the land. For example, the
sector address values in the groove and in the land are
given in an ascending order over the whole disk so that
the minimum sector address value in the land follows the
maximum sector address value in the groove. With this
configuration, the sector address value itself can function
as identification information between the groove and the
land. Therefore, no special identification information is
necessary in the flag field.

[0066] Such aconfiguration of a disk-shaped recording
medium and prerecorded first address information per-
mits, in the same way as in the conventional example,
access operation to a desired disk area by identifying the
first address even in an unrecorded area into which no
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recording information is recorded, and also permits the
recording and reproducing device to easily control, by
the constant linear velocity method, rotation of a disk in
which the first address information is formed by the con-
stant linear velocity method. A disk recording medium of
a great capacity using both the land and the groove is
thus obtained.

[0067] Meanwhile, a sector is used as an area unit cor-
responding to the recording information. Itis evident from
the above description that a plurality of sectors compose
a block corresponding to the first address information
and that the sector, the smallest unit for recording and
reproduction, is set regardless of the size of the block.
Therefore, recording and reproduction of a desired small
size is possible regardless of the size of the block. Even
if data of a small size is to be recorded as recording in-
formation, the data utilization factor does not decrease
much, and it is possible to use the disk efficiently. Since
every sector is provided with the second address infor-
mation, the reliability in identifying the sectors can be
improved compared with the configuration only with the
first address information. Especially, compared with the
signal quality of the first address information shown in
the configuration employed in the above embodiment in
which the groove wobbles in radial directions of the disk,
the signal of the second address information, having the
same quality as the recording information, can improve
the reliability in detecting the addresses. Moreover, since
the same address is recorded more than once as the
second address information, the reliability is even more
improved. In addition, the second address information
includes identification information which permits a judg-
ment between the groove and the land, and the recording
and reproducing device using the disk can use the iden-
tification information for a judgement whether the track
servo is over the groove or over the land. For example,
in a case where the disk recording and reproducing de-
vice adopting the three beam method as the tracking ser-
vo method tracks a disk having a groove and a land of
about the same width, the identification information is
very useful, because the groove or the land may not be
distinguished without the identification information.

[THIRD EMBODIMENT]

[0068] Referring to Figs. 5 through 8, the following de-
scription will discuss a disk recording and reproducing
device of a third embodiment in accordance with the
present invention.

[0069] Fig.5showsanarrangementofadiskrecording
and reproducing device for recording and reproducing
recording information into and out of a disk-shaped re-
cording medium of the configuration discussed in the first
embodiment. The device includes: a spindle motor 2 for
supporting and driving a magneto-optical disk 1 so that
the disk rotates; an optical head 3 for, during reproduc-
tion, radiating laser beams to a desired position on the
rotating magneto-optical disk 1 to detect light reflected
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from the magneto-optical disk 1 and for, during recording,
radiating laser beams of higher power than during repro-
duction; a reproduction amplifier 5 for generating signals
of various purposes (such as a reproduction data signal,
a wobbling signal and a servo error signal) by amplifying
detected signals fed from the optical head 3; a magnetic
head 15 for applying a magnetic field to the magneto-
optical disk 1 during recording; a moving motor 4 for mov-
ing the optical head 3 and the magnetic head 15 in radial
directions of the magneto-optical disk 1; a servo control
circuit 7 for controlling the rotation of the spindle motor
2, the focusing and tracking of the optical head 3 and the
moving of the moving motor 4 in accordance with the
wobbling signal, the servo error signal and the like from
the reproduction amplifier 5 and an instruction from a
controller 10; a first address decoder 6 for obtaining, by
demodulating and decoding the wobbling signal from the
reproduction amplifier 5, address information which per-
mits detection of the light beam position on the magneto-
optical disk 1; a host device interface 11 for receiving
data recording and reproduction instructions, transmit-
ting recording and reproduced data and the like from/to
a host device through a terminal 12; a recording data
processing circuit 13 for generating necessary data for
recording in accordance with recording data from the host
device interface 11, second address data from the con-
troller 10 and the like, and for modulating the data into a
suitable form for recording; a coil driver 14 for driving the
magnetic head 15 for generating a magnetic field in ac-
cordance with the recording data from the recording data
processing circuit 13; a reproduction data processing cir-
cuit 8 for demodulating a reproduction data signal from
the reproduction amplifier 5 and then transmitting header
field to a second address decoder 9 and for correcting
errors with respect to a data field; a second address de-
coder 9 for decoding the second address information
from the reproduction data processing circuit 8 and then
transmitting the second address data to a controller 10;
and a controller 10 for controlling various parts of the disk
recording and reproducing device. All these parts are
connected as shown in Fig. 5.

[0070] Fig.6isablockdiagram showing in more details
an arrangement of the first address decoder 6 and the
recording data processing circuit 13. First address infor-
mation fed from the reproduction amplifier 5 is demodu-
lated by an FM demodulation circuit 6a into a binarized
bi-phase mark signal which is in turn fed into a clock
generating circuit 6b, a synchronization detecting circuit
6¢, an address detecting circuit 6d and an error detecting
circuit 6e. The clock generating circuit 6b generates by
PLL a clock synchronizing with the inputted bi-phase
mark signal (i.e., the first address information), which is
in turn fed into the synchronization detecting circuit 6¢,
the address detecting circuit 6d and the error detecting
circuit 6e. The synchronization detecting circuit 6¢ judges
by the synchronous clock the inputted bi-phase mark sig-
nal. For example, when the bi-phase mark signal agrees
with the pattern specified in the SYNCal shown in (2a)
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of Fig. 1, the circuit 6¢ judges that the synchronization is
detected and outputs a synchronization detection pulse
to the address detecting circuit 6d, the error detecting
circuit 6e and the recording data processing circuit 13.
The address detecting circuit 6d detects first address da-
ta a2 shown in (2a) of Fig. 1 from the first address infor-
mation in accordance with the synchronization detection
pulse out of the synchronization detecting circuit 6¢. The
detected first address data a2 is then transmitted to the
controller 10 as the first address value. The error detect-
ing circuit 6e detects, referring to the synchronization de-
tection pulse from the synchronization detecting circuit
6c as the reference timing, errors in the first address in-
formation and sequentially transmits information on
whether or not the results of the address detection are
correct to the controller 10.

[0071] Meanwhile, the recording data processing cir-
cuit 13 is composed of: a timing generating circuit 13a
for generating various timing data signals necessary for
recording and outputting, in accordance with time pass-
ing for one block unit, sector counting information show-
ing which sector is now being processed; a header en-
coder 13b for generating a header field showing the sec-
ond address information from the second address data
and the like out of the controller 10 in accordance with
the timing signals out of the timing generating circuit 13a;
a data encoder 13c for generating a data field by gener-
ating and adding an error correction code to the recording
data out of the host device interface 11; and a modulation
circuit 13d for modulating the header field information out
of the header encoder 13b or the data field information
out of the data encoder 13c into a suitable form for re-
cording. With the arrangement, in recording operation,
the timing generating circuit 13a of the recording data
processing circuit 13 is controlled in accordance with the
synchronization detection pulse detected from the first
address information. More specifically, the timing gener-
ating circuit 13a is sequentially synchronized in accord-
ance with the synchronization detection pulse of the first
address information so that the block area shown in (1b)
of Fig. 1 and the sector area shown as recording infor-
mation in (1c) of Fig. 1 correspond to each other. In the
present embodiment, four sectors are allocated to one
block. The blocks shown in (1b) are synchronized with
the sectors shown in (1c) by inputting once for every four
sectors a synchronization detection pulse of the first ad-
dress information into the timing generating circuit 13a.
[0072] Meanwhile, the timing generating circuit 13a
outputs the sector counting information, which is initial-
ized by the synchronization detection pulse of the first
address information and fed to the controller 10 as sector
information which adds up for every sector. More specif-
ically, for example, referring to (1c), the counting number
"0" is given to the sectors c¢1, c5 and so on: the counting
number "1" is given to the sectors c2, c6 and so on: the
counting number "2" is given to the sectors c3, c7 and
so on: the counting number "3" is given to the sectors c4,
c8 and so on. The controller 10, using the sector counting
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information, can know sector timing in the blocks and
perform recording sector by sector, including the header.
The recording can be even started in the middle of a
block. Note that the description here discusses an ar-
rangement in which the recording data processing circuit
13 is synchronized under the condition that the synchro-
nization detection signal of the first address information
is detected. Nevertheless, the condition to make valid
the synchronization detection pulse transmitted to the
recording data processing circuit 13 may be that the re-
sults of the error detection in the first address information
is correct, or that synchronization detection pulses are
detected from a plurality of blocks. Under these condi-
tions, the reliability of the synchronization of the recording
data in accordance with the first address information can
be improved.

[0073] The following description will discuss an em-
bodiment of recording and reproduction operation by a
disk recording and reproducing device having the above
arrangement.

[0074] Fig. 7 is a flow block diagram showing the flow
of the recording operation by the disk recording and re-
producing device.

[0075] When a recording instruction is given from a
host device through the terminal 12, the controller 10
recognizes the recording instruction through the host de-
vice interface 11 and starts processes for the recording
operation (s1). In(s2), the controller 10 sets the recording
block address Pa corresponding to the first address in-
formation and the recording sector address Ga corre-
sponding to the second address information according
to the record-starting designation sector address desig-
nated by the host device, and also sets the designated
number of recording sectors as "WS". The designation
here, as shown in Fig. 1, discusses a configuration in
which four sectors are allocated to one block. For exam-
ple, the block address value is set to 1/4 of the sector
address value. Next, in (s3), the controller 10 sets the
Ga in the recording data processing circuit 13 as the sec-
ond address data which is to be located at the beginning
of the sector. In (s4), the controller 10 performs access
operation to a track including the Pa, i.e., the block po-
sition where the recording is to be performed.

[0076] Referringtothe access operation, the controller
10 moves the light beam to a desired position by recog-
nizing the present first address obtained sequentially
from the first address decoder 6 and controlling the mov-
ing motor 4 and the optical head 3 through the servo
control circuit 7. Next, in (s5), it is judged whether or not
the present first address obtained from the first address
decoder 6 agrees with the Pa. If it agrees, the operation
proceeds to (s6), wherein it is judged whether or not the
sector counting information obtained from the recording
data processing circuit 13 agrees with the record-starting
timing. If it is judged in (s6) that the sector counting in-
formation agrees with the timing for the sector where the
recording is to be performed, the operation proceeds to
(s7), wherein the sector-by-sector recording is started.
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Here, while the following recording is performed, the
block corresponding to the first address information and
the sector corresponding to the second address informa-
tion are always in synchronization. This is because, as
noted above, the timing generating section in the record-
ing data processing circuit 13 is synchronized in accord-
ance with the results of the synchronization detection by
the first address decoder 6. In (s7), the recording data
processing circuit 13 generates the header field d1 in-
cluding the second address data Ga given by the con-
troller 10 as the sector data of the arrangement shown
in (1d) and (1e) of Fig. 1. The recording data processing
circuit 13 also generates the data field d3 shown in Fig.
1 by dividing the recording data still inputted at the ter-
minal 12 through the host device interface 11 from the
host device into predetermined sector sizes (e.g., 512
bytes), and then generating error correction codes and
the like to be added to the data.

[0077] Next, these generated data sequences are
transmitted to the coil driver 14 as data for one sector
modulated by the modulation circuit 13d. The magnetic
head 15 applies a modulated magnetic field in accord-
ance with the sector data, while the optical head 3 radi-
ates a light beam having power necessary for the record-
ing. The desired sector data is thus recorded. After the
recording of one sector is finished in (s7), the value of
the Ga (i.e., the recording second address information)
is changed and then set in the head encoder 13b as the
second address information in (s8). Then, the number of
recording sectors WS is reduced by one in (s9). In (s10),
it is judged, by judging whether or not the WS equals 0,
whether or not the recording operation is finished with
respect to the designated number of sectors. If the re-
cording is finished here, the operation proceeds to (s11),
and the recording processes are ended. On the other
hand, if the recording is not finished yet, the operation
goes back to (s6), and the above operation is repeated
until the recording is completed with respect to the
number of sectors designated by the host device.
[0078] The following description will discuss the repro-
duction operation. Fig. 8 is a flow block diagram showing
the flow of the reproduction operation by the disk record-
ing and reproducing device.

[0079] When a reproduction instruction is given from
a host device through the terminal 12, the controller 10
recognizes the reproduction instruction through the host
device interface 11 and starts processes for the repro-
duction operation (s20). In (s21), the controller 10 sets
the reproduction block address Pa corresponding to the
first address information and the reproduction sector ad-
dress Ga corresponding to the second address informa-
tion according to the reproduction-starting designation
address designated by the host device, and also sets the
designated number of reproduced sectors as "RS". In
(s22), the controller 10 performs access operation to a
track including the Pa, i.e., the block position where the
reproduction is to be performed. Next,in (s23), itis judged
whether or not the present second address obtained from
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the second address decoder 9 agrees with the Ga. If it
agrees, the operation proceeds to (s24), where the de-
sired sector is reproduced. Specifically, the reproduction
data processing circuit 8 decodes the data field, including
error correction processes. The decoded and corrected
data field is then transmitted to the host device through
the host device interface 11 and the terminal 12. After
one sector is reproduced in (s24), the reproduction sec-
ond address Ga and the number of reproduced sectors
RS are changed in (s25) and (s26). Then, it is judged in
(s27) whether or not the reproduction processes are fin-
ished with respect to the designated number of sectors.
If itis finished, the operation proceeds to (s28). If it is not
finished yet, the operation goes back to (s23), and the
above process is repeated until the reproduction opera-
tion is completed with respect to the desired sector.

[0080] As discussed so far, in the disk recording and
reproducing device of the present embodiment, a disk
recording medium having sectors of smaller sizes than
the blocks can be realized by recording, into the block
given by the first address information, a plurality of sec-
tors generated by dividing recording data at a predeter-
mined length and providing each piece of the divided
recording data with second address information. More-
over, with the disk recording and reproducing device, it
is possible to perform disk rotation control and access
operation to unrecorded area into which no recording in-
formation is recorded by the constant linear velocity
method by using the first address information, and to
record and reproduce. recording information sector by
sector into and out of sectors having a smaller size than
the blocks, as well as to perform. sector reproduction by
using the second address information with high reliability.

[FOURTH EMBODIMENT]

[0081] Referring to Figs. 9 through 11, the following
description will discuss a disk recording and reproducing
device of a fourth embodiment in accordance with the
present invention.

[0082] Fig.9showsanarrangement of adisk recording
and reproducing device for recording and reproducing
recording information into and out of the disk-shaped re-
cording medium 21 of the configuration discussed in the
second embodiment. The device includes: a spindle mo-
tor 2 for supporting and driving a magneto-optical disk
21 so that the disk rotates; an optical head 22 for, during
reproduction, radiating laser beams to a desired position
on the rotating magneto-optical disk 21 to detect light
reflected from the magneto-optical disk 21 and for, during
recording, radiating laser beams of higher power than
during reproduction; a reproduction amplifier 23 for gen-
erating signals of various purposes (such as a reproduc-
tion data signal, a wobbling signal and a servo error sig-
nal) by amplifying detected signals fed from the optical
head 22; a magnetic head 15 for applying a magnetic
field to the magneto-optical disk 21 during recording; a
moving motor 4 for moving the optical head 22 and the
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magnetic head 15 in radial directions of the magneto-
optical disk 21; a servo control circuit 24 for controlling
the rotation of the spindle motor 2, the focusing and track-
ing of the optical head 22 to a groove or a land and the
moving of the moving motor 4 in accordance with the
wobbling signal, the servo error signal and the like from
the reproduction amplifier 23 and an instruction from a
controller 20; a first address decoder 6 for obtaining, by
demodulating and decoding the wobbling signal from the
reproduction amplifier 23, address information which per-
mits detection of the light beam position on the magneto-
optical disk 21; a host device interface 11 for receiving
data recording and reproduction instructions, transmit-
ting recording and reproduced data and the like from/to
a host device through a terminal 12; a recording data
processing circuit 25 for generating necessary data for
recording in accordance with recording data from the host
device interface 11, second address data from the con-
troller 20 and the like, and for modulating the data into a
suitable form for recording; a coil driver 14 for driving the
magnetic head 15 for generating a magnetic field in ac-
cordance with the recording data-, from- the recording
data processing circuit 25; a reproduction data process-
ing circuit 8 for demodulating a reproduction data signal
from the reproduction amplifier 23 and then transmitting
a header field to a second address decoder 9 and for
correcting errors with respect to a data field; a second
address decoder 9 for decoding the second address in-
formation from the reproduction data processing circuit
8 and then transmitting the second address data to a
controller 20; and a controller 20 for controlling various
parts of the disk recording and reproducing device. All
these parts are connected as shown in Fig. 9.

[0083] Note that the first address decoder 6 can em-
ploy the configuration explained in Fig. 6, and that the
recording data processing circuit 25 can employ the
same configuration with the recording data processing
circuit 13 shown in Fig. 6. The description about details
of the configuration of the first address decoder 6 and
the recording data processing circuit 25 is therefore omit-
ted. Nonetheless, in order to output header information
sequences shown in (2g) of Fig. 3, the recording data
processing circuit 25 of the present embodiment is dif-
ferent from the recording data processing circuit 13 in,
for example, the method of generating the flag fields with
a data encoder.

[0084] The following description will discuss an em-
bodiment of recording and reproduction operation by a
disk recording and reproducing device having the above
arrangement.

[0085] Fig. 10 is a flow block diagram showing the flow
of the recording operation by the disk recording and re-
producing device.

[0086] When a recording instruction is given from a
host device through the terminal 12, the controller 20
recognizes the recording instruction through the host de-
vice interface 11 and starts processes for the recording
operation (s30). In (s31), the controller 20 sets the re-
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cording block address Pa corresponding to the first ad-
dress information and the recording sector address Ga
or La corresponding to the second address according to
the record-starting designation address designated by
the host device. Here, the sector addresses Ga and La
correspond respectively to the groove (2d) and the land
(2e) shown in Fig. 3, and are given by the host device as
continuous block address spaces. Specifically, for exam-
ple: If the groove and the land on the entire disk surface
have 1,500,000 sectors respectively, the address num-
bers from "1" to "3,000,000" are given by the host device
as logical sector addresses. The controller 20, if it re-
ceives logical sector addresses from "1" to "1,500,000",
uses the values from "1" to "1,500,000" as the sector
addresses for the groove without making any changes.
But, if it receives logical sector addresses from
"1,500,001" to "3,000,000", the controller allocates the
values from "1" to "1,500,000" as the sector addresses
for the land.

[0087] In other words, the sector addresses, as dis-
cussed above, are divided between the groove and the
land. As a result, if the sector addresses received by the
controller 20 are those for the groove, the logical sector
addresses are designated as the sector addresses with
no change. On the other hand, if the sector address re-
ceived by the controller 20 are those for the land, the
logical sector addresses are decreased by 1,5000,000
and then designated as the sector addresses. This ad-
dress conversion enables the host device to handle the
groove and the land as continuous sectors without dis-
tinguishing the groove and the land. Moreover, the de-
scription here discusses a configuration in which four
sectors are allocated to one block as shown in Fig. 3,
and it is possible to designate 1/4 of the value of the Ga
or La as the block address. Next, the number of recording
sectors instructed from the host device is designated as
"WS" in (s32). In (s33), the Ga or La obtained above as
the second address data to be located at the beginning
of the sector are set in the recording data processing
circuit 25. In addition, identification information for the
groove and the land is set as the flag fields g3 and g8
shown in (2g) of Fig. 3. Next, in (s34), the controller 20
sets the polarity of the tracking servo in accordance with
the result of the above judgement whether the logical
sector addresses are for the groove or the land. When
the push-pull method, a commonly-used tracking servo
method, is used, the tracking servo is performed with
respect to the groove and the land by switching the po-
larity of the tracking servo. That is, the tracking servo is
performed by the servo control circuit 24 setting the po-
larity of the tracking servo in accordance with an instruc-
tion from the controller 20.

[0088] In (s35), access operation to the groove or the
land including the Pa, i.e., the block position where the
recording is to be performed. Referring to the access
operation, the controller 20 moves the light beam to a
desired position by recognizing the present first address
obtained sequentially from the first address decoder 6



21 EP 0 751 503 B9

and controlling the moving motor 4 and the optical head
22 through the servo control circuit 24. Next, in (s37), it
is judged whether or not the sector counting information
obtained from the recording data processing circuit 25
agrees with the record-starting timing. If it is judged in
(s37) that the sector counting information agrees with the
timing for the sector where the recording is to be per-
formed, the operation proceeds to (s38), wherein the sec-
tor-by-sector recording is started. Here, while the follow-
ing recording is performed, the block corresponding to
the first address information and the sector correspond-
ing to the second address information are always in syn-
chronization. This is because, as noted above, the timing
generating section in the recording data processing cir-
cuit 25 is synchronized in accordance with the results of
the synchronization detection by the first address decod-
er 6.

[0089] In (s38), the recording data processing circuit
25 generates the header field d1 including the second
address data Ga or La given by the controller 20 as the
sector data of the arrangement shown in (2f) and (2g) of
Fig. 3. The recording data processing circuit 25 also gen-
erates the data field d3 shown in Fig. 3 by dividing the
recording data still inputted at the terminal 12 through
the host device interface 11 from the host device into
predetermined sector sizes (e.g., 512 bytes), and then
generating error correction codes and the like to be added
to the data. Next, these generated data sequences are
transmitted to the coil driver 14 as data for one sector
which is modulated by a modulation circuit in the record-
ing data processing circuit 25. The magnetic head 15
applies a modulated magnetic field in accordance with
the sector data, while the optical head 22 radiates a light
beam having power necessary for the recording. The de-
sired sector data is thus recorded. After the recording of
one sector is finished in (s38), the value of the Ga or La
(i.e., the recording second address) is changed and then
set in the head encoder 13b as the second address in-
formationin (s39). Then, the number of recording sectors
WS is changed in (s40). In (s41), itis judged, by judging
whether or not the WS equals 0, whether or not the re-
cording is finished with respect to the designated number
of sectors.

[0090] If the recording is finished here, the operation
proceeds to (s42), and the recording processes are end-
ed. On the other hand, if the recording is not finished yet,
the operation goes backto (s37), and the above operation
is repeated until the recording operation is completed
with respect to the number of sectors designated by the
host device.

[0091] Referring to Fig. 11, the following description
will discuss reproduction operation. Fig. 11 is a flow block
diagram showing a flow of the reproduction operation by
the disk recording,and reproducing device.

[0092] When a reproduction instruction is given from
a host device through the terminal 12, the controller 20
recognizes the reproduction instruction through the host
device interface 11 and starts processes for the repro-
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duction operation (s50). In (s51), the controller 20 sets
the reproduction block address Pa corresponding to the
first address information according to the reproduction-
starting designation logical address designated by the
host device, and also sets the groove reproduction sector
address Ga or the land reproduction sector address La
corresponding to the second address information by con-
verting the address as explained in Fig. 10. In (s52), the
controller 20 sets the number of reproduced sectors des-
ignated by the host device as "RS". The controller 20, in
(s53), sets the polarity of the tracking servo either to the
groove or to the land in accordance with the judgement
above, and, in (s54), performs access operation to the
groove or the landincluding the Pa, i.e., the block position
where - the reproduction is to be performed. Next, in
(s55), it is judged whether or not the present second ad-
dress obtained from the second address decoder 9
agrees with the Ga or the La. If it agrees, the operation
proceeds to (s56), wherein the desired sector is repro-
duced. Specifically, the reproduction data processing cir-
cuit 8 decodes the data field, including error correction
processes. The decoded and corrected data field is then
transmitted to the host device through the host device
interface 11 and the terminal 12. After one sector is re-
produced in (s56), the reproduction second address Ga
or La, and the number of reproduced sectors RS are
changed in (s57) and (s58). Then, it is judged, in (s59),
whether or not the reproduction processes are finished
with respect to the designated number of sectors. If it is
finished, the operation proceeds to (s60). If it is not fin-
ished yet, the operation goes back to (s55), and the above
processes are repeated until the reproduction operation
is completed with respect to the desired sector.

[0093] As discussed so far, in the disk recording and
reproducing device of the present embodiment, a disk
recording medium having sectors of smaller sizes than
the blocks can be realized by recording, into the block
given by the first address information, a plurality of sec-
tors generated by dividing recording data at a predeter-
mined length and providing each piece of the divided
recording data with second address information. In ad-
dition, it is possible to greatly increase the recording ca-
pacity by realizing recording into and reproduction out of
both the groove and the land. Moreover, with the disk
recording and reproducing device, it is possible to per-
form disk rotation control and access operation to unre-
corded area into which no recording information is re-
corded by the constant linear velocity method by using
thefirstaddress information, and to record and reproduce
recording information sector by sector into and out of
sectors of smaller sizes than the blocks, as well as to
perform recording and reproduction by using the second
address information with high reliability. Furthermore,
with the disk recording and reproducing device, the logic
sector address given by the host device can be converted
into the first address information and the second address
information of the groove or the land on the disk. There-
fore, the host device can utilize the groove and the land
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as continuous sector address spaces without distinguish-
ing the groove and the land. Convenience can be thus
improved.

[FIFTH EMBODIMENT]

[0094] Referring to Figs. 12 through 15, the following
description will discuss a disk recording and reproducing
device of a fifth embodiment in accordance with the
present invention.

[0095] Fig. 12 shows an arrangement of a disk record-
ing and reproducing device for recording and reproducing
recording information into and out of the disk-shaped re-
cording medium 1 of the configuration discussed in the
first embodiment. The device includes: a spindle motor
2 for supporting and driving a magneto-optical disk 1 so
that the disk rotates; an optical head 3 for, during repro-
duction, radiating laser beams to a desired position on
the rotating magneto-optical disk 1 to detect light reflect-
ed from the magneto-optical disk 1 and for, during re-
cording, radiating laser beams of higher power than dur-
ing reproduction; a reproduction amplifier 5 for generat-
ing signals of various purposes (such as a reproduction
data signal, a wobbling signal and a servo error signal)
by amplifying detected signals fed from the optical head
3; a magnetic head 15 for applying a magnetic field to
the magneto-optical disk 1 during recording; a moving
motor 4 for moving the optical head 3 and the magnetic
head 15 in radial directions of the magneto-optical disk
1; a servo control circuit 7 for controlling the rotation of
the spindle motor 2, the focusing and tracking of the op-
tical head 3 and the moving of the moving motor 4 in
accordance with the wobbling signal, the servo error sig-
nal and the like from the reproduction amplifier 5 and an
instruction from a controller 30; a first address decoder
6 for obtaining, by demodulating and decoding the wob-
bling signal from the reproduction amplifier 5, address
information which permits detection of the light beam po-
sition on the magneto-optical disk 1; a host device inter-
face 11 for receiving data recording and reproduction in-
structions, transmitting recording and reproduced data
and the like from/to a host device through a terminal 12;
arecording data processing circuit 31 for generating nec-
essary data for recording in accordance with recording
data from the host device interface 11, second address
data from the controller 30 and the like, or initialization
data generated inside the recording data processing cir-
cuit 31, and for modulating the data into a suitable form
for recording; a coil driver 14 for driving the magnetic
head 15 for generating a magnetic field in accordance
with the recording data from the recording data process-
ing circuit 31; a reproduction data processing circuit 8 for
demodulating a reproduction data signal from the repro-
duction amplifier 5 and then transmitting a header field
to a second address decoder 9 and for correcting errors
with respect to a data field; a second address decoder 9
for decoding the second address information from the
reproduction data processing circuit 8 and then transmit-

10

15

20

25

30

35

40

45

50

55

13

ting the second address data to a controller 30; and a
controller 30 for controlling various parts of the disk re-
cording and reproducing device. All these parts are con-
nected as shown in Fig. 12.

[0096] Fig. 13 is a block diagram showing in more de-
tails an arrangement of the recording data processing
circuit 31, which is composed of: a timing generating cir-
cuit 31a for generating various timing data signals nec-
essary for recording, and for outputting, in accordance
with time passing for one block unit, sector counting in-
formation showing which sector is now being processed;
aheader encoder 31b for generating a header field show-
ing the second address information from the second ad-
dress data and the like out of the controller 30 in accord-
ance with the timing signals out of the timing generating
section 31a; a data encoder 31c for generating a data
field by generating and adding an error correction code
to the recording data out of the host device interface 11
or initialization data fed from an initial data generating
circuit 31e; and a modulation circuit 31d for modulating
the header field information out of the header encoder
31b or the data field information out of the data encoder
31c into a suitable form for recording. With the arrange-
ment, in recording operation, the timing generating sec-
tion 31a of the recording data processing circuit is con-
trolled in accordance with the synchronization detection
pulse detected from the first address information. More
specifically, the timing generating circuit 31a is sequen-
tially synchronized in accordance with the synchroniza-
tion detection pulse of the first address information so
that the block area shown in (1b) of Fig. 1 and the sector
area shown as recording information in (1c) of Fig. 1 cor-
respond to each other.

[0097] Inthe present embodiment, four sectors are al-
located to one block. The blocks shown in (1b) are syn-
chronized with the sectors shownin (1c¢) by inputting once
for every four sectors a synchronization detection pulse
of the first address information into the timing generating
circuit 31a. Meanwhile, the timing generating circuit 31a
outputs the sector counting information, which is initial-
ized by the synchronization detection pulse of the first
address information and fed to the controller 30 as sector
information which adds up for every sector. More specif-
ically, for example, referring to (1c¢), the counting number
"0"" is given to the sectors c1, c5 and so on: the counting
number "1" is given to the sectors ¢c2, c6 and so on: the
counting number "2" is given to the sectors ¢3, ¢7 and
so on: the counting number "3" is given to the sectors c4,
c8 and so on.

[0098] The following description will discuss an em-
bodiment of recording and reproduction operation by a
disk recording and reproducing device having the above
arrangement.

[0099] Fig. 14is aflow block diagram showing the flow
of initialization recording operation by the disk recording
and reproducing device.

[0100] When a initialization instruction is given from a
host device through the terminal 12, the controller 30



25

recognizes the initialization instruction through the host
device interface 11 and starts processes for the initiali-
zation recording operation (s70). In (s71), the controller
30 sets the initialization recording block address Pa cor-
responding to the first address information and the re-
cording sector address Ga corresponding to the second
address information according to the initialization record-
starting designation address designated by the host de-
vice, and also sets the designated number of initialization
recording blocks as "WB". The description here, as
shown in Fig. 1, discusses a configuration in which four
sectors are allocated to one block. Forexample, the block
address value is set to 1/4 of the sector address value.
Next, in (s72), the controller 30 sets the Ga in the record-
ing data processing circuit 31 as the second address data
which is to be located at the beginning of the sector. In
(s73), the controller 30 performs access operation to a
track including the Pa, i.e., the block position where the
initialization recording is to be performed. Referring to
the access operation, the controller 30 moves the light
beam to a desired position by recognizing the present
first address obtained sequentially from the first address
decoder 6 and controlling the moving motor 4 and the
optical head 3 through the servo control circuit 7. Next,
in (s74), it is judged whether or not the present first ad-
dress obtained from the first address decoder 6 agrees
with the Pa. If it agrees, the operation proceeds to (s75)
and the sector-by-sector initialization recording is start-
ed. Here, while the following recording is performed, the
block corresponding to the first address information and
the sector corresponding to the second address informa-
tion are always in synchronization. This is because, as
noted above, the timing generating section in the record-
ing data processing circuit 31 is synchronized in accord-
ance with the results of the synchronization detection by
the first address decoder 6. In (s75), the recording data
processing circuit 31 generates the header field d1 in-
cluding the second address data Ga given by the con-
troller 30 as the sector data of the arrangement shown
in (1d) and (1e) of Fig. 1. The recording data processing
circuit 31 also generates the data field d3 shown in Fig.
1 by dividing the initialization data still generated inside
the recording data processing circuit 31 into predeter-
mined sector sizes (e.g., 512 bytes), and then generating
error correction codes and the like to be added to the data.
[0101] Next, these generated data sequences are
transmitted to the coil driver 14 as data for one sector
modulated by the modulation circuit 31d. The magnetic
head 15 applies a modulated magnetic field in accord-
ance with the sector data, while the optical head 3 radi-
ates a light beam having power necessary for the record-
ing. The initialization recording is thus performed in the
desired sector. After the initialization recording of one
sector is finished in (s75), the value of the Ga (i.e., the
initialization recording second address) is changed and
then set in the head encoder 31b in (s76). Then, it is
judged in (s77) whether the initialization recording oper-
ation of one block is finished. Since the description here
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discusses the case where one block is made up of four
sectors, the recording of one block is completed by judg-
ing the sector accounting information obtained from the
timing generating circuit 31a and repeating the operation
of s75 through s77 until the recording of the four sectors
is finished. In (s78), the number of initialization recording
blocks WB is reduced. In (s79), it is judged whether the
initialization recording is completed with respect to the
number of recording blocks designated by the host de-
vice. If the initialization recording is finished here, the
operation proceeds to (s80), wherein the initialization re-
cording processes are ended. On the other hand, if it is
not finished yet, the operation changes the initialization
recording first address Pa and then goes back to (s74).
Then, the above operation is repeated until the initializa-
tion recording is completed with respect to the number
ofblocks designated by the host device. Ifthe initialization
recording operation is performed only once like a con-
ventional floppy disk device before the disk is used, the
ordinary recording and reproduction operation (de-
scribed next) can be realized sector by sector by using
the second address.

[0102] The following description will discuss ordinary
recording operation. Fig. 15is aflow block diagram show-
ing the flow of the recording operation by the disk record-
ing and reproducing device.

[0103] When a recording instruction is given from a
host device through the terminal 12, the controller 30
recognizes the recording instruction through the host de-
vice interface 11 and starts processes for the recording
operation (s90). In (s91), the controller 30 sets the re-
cording block address Pa corresponding to the first ad-
dress information and the recording sector address Ga
corresponding to the second address information ac-
cording to the record-starting address designated by the
host device, and also sets the designated number of re-
cording sectors as "WS". Next, in (s92), the controller 30
performs access operation to a track including the Pa,
i.e., the block position where the recording is to be per-
formed. In (s93),it is judged whether or not the present
second address obtained from the second address de-
coder 9 agrees with the Ga. If it agrees, the operation
proceeds to (s94) and the recording into the desired sec-
tor is started. The recording operation here is a recording
of the part corresponding to the data field d3 in the sector
data having the arrangement shown in (1d) of Fig. 1. The
recording data processing circuit 31 generates the data
field d3 shown in Fig. 1 by dividing the recording data
inputted through the terminal 12 and the host device in-
terface 11 from the host device into predetermined sector
sizes (e.g., 512 bytes), and then generating error correc-
tion codes to be added to the data. The data for one
sector is then transmitted to the coil driver 14. In this way,
the magnetic head 15 applies a modulated magnetic field
in accordance with the sector data, while the optical head
3 radiates a light beam of power necessary for the re-
cording. The recording is thus performed in the desired
sector. After recording of one sector is finished in (s94),
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the recoding second address Ga is changed and set in
the head encoder 31b in (s95). Then, the number of re-
cording-designated sectors WS is changed in (s96), and
it is judged in (s97) whether or not the recording process
is finished with respect to the number of recording-des-
ignated sectors.

[0104] If the recording is finished here, the operation
proceeds to (s98). On the other hand, if the recording is
not finished yet, the operation goes back to (s93), and
the above operation is repeated until the recording op-
eration with respect to the desired sector is completed.
[0105] Meanwhile, the reproduction operation enables
the data of the desired sector to be reproduced by using
the second address information in the same way as in
the configuration discussed in Fig. 8.

[0106] As discussed so far, in the disk recording and
reproducing device of the present embodiment, a disk
recording medium having sectors of smaller sizes than
the blocks can be realized by recording, into the block
given by the first address information, a plurality of sec-
tors generated by providing each piece of the initializing
data with second address information during the initiali-
zation recording operation prior to the recording.
[0107] Moreover, with the disk recording and repro-
ducing device, it is possible to perform disk rotation con-
trol and access operation to unrecorded area into which
no recording information is recorded by the constant lin-
ear velocity method by using the first address informa-
tion, and to record and reproduce, in a case where re-
cording and reproduction is performed, recording infor-
mation sector by sector into and out of sectors of smaller
sizes than the blocks, as well as to perform sector-by-
sector recording and reproduction by using the second
address information with high reliability.

[SIXTH EMBODIMENT]

[0108] Referring to Figs. 16 through 19, the following
description will discuss a disk recording and reproducing
device of a sixth embodiment in accordance with the
present invention.

[0109] Fig. 16 shows an arrangement of a disk record-
ing and reproducing device forrecording and reproducing
recording information into and out of the disk-shaped re-
cording medium 21 of the configuration discussed in the
second embodiment. The device includes: a spindle mo-
tor 2 for supporting and driving a magneto-optical disk
21 so that the disk rotates; an optical head 22 for, during
reproduction, radiating laser beams to a desired position
on the rotating magneto-optical disk 21 to detect light
reflected from the magneto-optical disk 21 and for, during
recording, radiating laser beams of higher power than
during reproduction; a reproduction amplifier 23 for gen-
erating signals of various purposes (such as a reproduc-
tion data signal, a wobbling signal and a servo error sig-
nal) by amplifying detected signals fed from the optical
head 22; a magnetic head 15 for applying a magnetic
field to the magneto-optical disk 21 during recording; a
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moving motor 4 for moving the optical head 22 and the
magnetic head 15 in radial directions of the magneto-
optical disk 21; a servo control circuit 24 for controlling
the rotation of the spindle motor 2, the focusing and track-
ing of the optical head 22 to a groove or a land and the
moving of the moving motor 4 in accordance with the
wobbling signal, the servo error signal and the like from
the reproduction amplifier 23 and an instruction from a
controller 40; a first address decoder 6 for obtaining, by
demodulating and decoding the wobbling signal from the
reproduction amplifier 23, address information which per-
mits detection of the light beam position on the magneto-
optical disk 21; a host device interface 11 for receiving
data recording and reproduction instructions, transmit-
ting recording and reproduced data and the like from/to
a host device through a terminal 12; a recording data
processing circuit 41 for generating necessary data for
recording in accordance with either second address data
from the controller 40 and recording data from the host
device interface 11, or second address data from the
controller 40 and initialization data generated inside the
recording data processing circuit 41, and for modulating
the data into a suitable form for recording; a coil driver
14 for driving the: magnetic head 15 for generating a
magnetic field in accordance with the recording data from
the recording data processing circuit 41; a reproduction
data processing circuit 8 for demodulating a reproduction
data signal from the reproduction amplifier 23 and then
transmitting header field information to a second address
decoder 9 and for correcting errors with respect to data
field information; a second address decoder 9 for decod-
ing the second address information from the reproduction
data processing circuit 8 and then transmitting the sec-
ond address data to a controller 40; and a controller 40
for controlling various parts of the disk recording and re-
producing device. All these parts are connected as
shown in Fig. 16.

[0110] Note that the recording data processing circuit
41 can employ the same configuration with the recording
data processing circuit 31 shown in Fig. 13. The descrip-
tion about details of the configuration of the recording
data processing circuit 41 is therefore omitted. Nonethe-
less, in order to generate corresponding header informa-
tion sequences shown in (2g) of Fig. 3, the recording data
processing circuit 41 of the present embodiment is dif-
ferent from the recording data processing circuit 31 in,
for example, the method of generating the flag fields with
a data encoder 31c.

[0111] The following description will discuss an em-
bodiment of the recording and reproduction operation by
a disk recording and reproducing device having the
above arrangement.

[0112] Figs. 17 and 18 are flow block diagrams show-
ing the flow of initialization recording operation by the
disk recording and reproducing device in accordance
with an instruction from the host device. Here, the blocks
on the disk and the sectors of the groove and the land,
having the configuration discussed in Fig. 3, are given
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by the host device as continuous logical block address
spaces and logical sector address spaces. Specifically,
for example: If the groove and the land on the disk entire
surface have 1,500,000 sectors respectively, the ad-
dress numbers from "1" to "750,000" are given by the
host device as logical block addresses (or the address
numbers from "1" to "3,000,000" as logical sector ad-
dresses). The controller 40, upon reception of the logical
block addresses (or the logical sector addresses) from
"1"to0 "375,000" (or from "1" to "1,500,000" for the logical
sector addresses), converts the logical block addresses
(or the logical sector addresses) into the sector address-
es of the groove. But, upon reception of the logical block
addresses from "375,001" to "750,000" (or from
"1,500,001" to "3,000,000" for the logical sector address-
es), the controller 40 converts the logical block address
(or the logical sector address) into the sector addresses
of the land. In other words, the sector addresses, as dis-
cussed above, are divided between the groove and the
land. As aresult, if the sector addresses received by the
controller 40 are those for the groove, the sector address-
es can be designated to have the value four times of the
logical block address (or the value of the logical sector
addresses with no change). On the other hand, if the
logical block addresses (or the logical sector addresses)
received by the controller 40 are those for the land, the
logical block addresses (or the logical sector addresses)
are decreased by "375,000", multiplied by four (or de-
creased by "1,5000,000", not multiplied) and then des-
ignated as the sector addresses.

[0113] This address conversion enables the host de-
vice to handle the groove and the land as continuous
blocks (or sectors) without distinguishing the groove and
the land. Moreover, the description here discusses a con-
figuration in which four sectors are allocated to one block
as shown in Fig. 3, and it is possible to designate 1/4 of
the values of the sector addresses of the groove or the
land as the block addresses Pa. Note that in the following
description, it is assumed that an initialization recording
instruction of the area including the sectors of both the
groove and the land (which is similar to, for example, the
initialization of the entire disk surface) is performed as
aninitialization recording instruction from the host device.
[0114] When ainitialization recording instruction is giv-
en from a host device through the terminal 12, the con-
troller 40 recognizes the initialization recording instruc-
tion through the host device interface 11 and starts proc-
esses for the initialization recording operation (s100).
[0115] In(s101), the controller 40 sets the initialization
recording block address Pa corresponding to the first ad-
dress information and the initialization recording sector
address Ga corresponding to the second address infor-
mation by performing the above-described address con-
version according to the initialization record-starting des-
ignation address designated by the host device. Next, in
(s102), the controller 40 sets the number of initialization
recording blocks corresponding to the groove as "WB"
from the number of initialization recording blocks desig-
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nated by the host device. Then, in (s103), the controller
40 sets the above-obtained Ga in the recording data
processing circuit 41 as the second address data which
is to be located at the beginning of the sector and also
sets identification information for the groove or the land
as the flag fields g3 and g8 shown in (2g) of Fig. 3. Next,
the controller 40, in (s104), sets the polarity of the tracking
servo to the groove, and, in (s105), performs access op-
eration to the groove including the Pa, i.e., the block po-
sition where the initialization recording is to be performed.
Referring to the access operation, the controller 40
moves the light beam to a desired position by recognizing
the present first address obtained sequentially from the
first address decoder 6 and controlling the moving motor
4 and the optical head 22 through the servo control circuit
24.Next, in (s106), itis judged whether or not the present
first address obtained from the first address decoder 6
agrees with the Pa. If it agrees, the operation proceeds
to (s107) and the sector-by-sector initialization recording
is started.

[0116] Here, while the following recording is per-
formed, the block corresponding to the first address in-
formation and the sector corresponding to the second
address information are always in synchronization. This
isbecause, as noted above, the timing generating section
in the recording data processing circuit 41 is synchro-
nized in accordance with the results of the synchroniza-
tion detection by the first address decoder 6.

[0117] In (s107), the sector data of the arrangement
shown in (2f) and (2g) of Fig. 3 is generated. More spe-
cifically, the recording data processing circuit 41 gener-
ates the header field f1 including the second address
data Ga given by the controller 40. Next, the initialization
data generated inside the recording data processing cir-
cuit 41 is divided into predetermined sector sizes (e.g.,
512 bytes). Then, error correction codes and the like are
generated and added to the divided initialization data.
The data field f3 is thus generated. Data for one sector,
including the fields f1 and f3, is then transmitted to the
coil driver 14. As a result, the magnetic head 15 applies
a modulated magnetic field in accordance with the sector
data, and the optical head 22 radiates a light beam having
power necessary for the recording. The initialization re-
cording of the desired sector is thus performed.

[0118] After the initialization recording of one sector is
finished in (s107), the value of the Ga (i.e., the recording
second address) is changed and then set in the recording
data processing circuit 41 in (s108). Then, it is judged in
(s109) from the sector counting information out of the
recording data processing circuit 41 whether the record-
ing operation of one block is finished. Since the descrip-
tion here discusses the case where one block is made
up of four sectors, the recording of one block is completed
by repeating the operation of s107 through s109 until the
recording of the four sectors is finished. In (s110), the
number of recording blocks WB is reduced. In (s111), it
is judged whether the initialization recording is completed
with respect to the number of blocks of the groove out of
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the number of the initialization recording blocks desig-
nated by the host device. If the initialization recording
operation of the groove is not finished yet, the operation,
in (s112), changes the initialization recording first ad-
dress Pa and then goes back to (s106). Then, initializa-
tion recording of the groove is performed by repeating
the above operation. If the initialization recording of the
groove is finished, the operation proceeds to (s113) and
proceeds to the initialization recording operation of the
land. In (s114), the controller 40 sets the initialization
recording block address Pa corresponding to the first ad-
dress information and initialization recording sector ad-
dress La corresponding to the second address informa-
tion by performing the above address conversion. Next,
in (s115), the controller sets the number of initialization
recording blocks of the land out of the number of initial-
ization recording blocks designated by the host device
as "WB".

[0119] In (s116), the controller 40 sets the above-ob-
tained Ga in the recording data processing circuit 41 as
the. second address data which is to be located at the
beginning of the sector and also sets identification infor-
mation for the groove or the land as the flag fields g3 and
g8 shown in (2g) of Fig. 3. Next, the controller 40, in
(s117), sets the polarity of the tracking servo to the land,
and, in (s118), performs access operation to the land
including the Pa, i.e., the block position where the initial-
ization recording is to be performed. Next, similarly to the
above-discussed initialization recording operation of the
groove, in (s119), it is judged whether or not the first
address agrees with the Pa. If it agrees, the sector-by-
sector initialization recording is performed in (s120). In
(s121), the value of the Ga (i.e., the recording second
address) is changed and set in the recording data
processing circuit 41. Then, it is judged in (s122) from
the sector counting information out of the recording data
processing circuit 41 whether the recording operation of
one block is finished. The recording of one block is com-
pleted by repeating the operation of s120 through s122
until the recording of the four sectors is finished. In (s123),
the number of initialization recording blocks WB is re-
duced. In (s124), it is judged whether the initialization
recording is completed with respect to the number of
blocks of the land out of the number of the initialization
recording blocks designated by the host device. If the
initialization recording operation of the land is finished
here, the operation proceeds to (s125), and the initiali-
zation recording processes are ended. On the other
hand, if the initialization recording operation of the land
is not finished yet, the initialization recording first address
Pa is changed in (s126), and then the operation goes
back to (s119). Then, the initialization recording of the
land is performed by repeating the above operation. If
the initialization recording operation is performed only
once like a conventional floppy disk device before the
disk is used, the ordinary recording and reproduction op-
eration (described next) can be realized sector-by-sector
by using the second address.

10

15

20

25

30

35

40

45

50

55

17

[0120] The following description will discuss ordinary
recording operation. Fig. 19is a flow block diagram show-
ing the flow of the recording operation by the disk record-
ing and reproducing device.

[0121] When a recording instruction is given from a
host device through the terminal 12, the - controller 40
recognizes the recording instruction through the host de-
vice interface 11 and starts processes for the recording
operation (s130). In (s131), the controller 40 sets the re-
cording block address Pa corresponding to the first ad-
dressinformation and either the recording sector address
of the groove Ga or the recording sector address of the
land La corresponding to the second address information
by converting the above record-starting designation log-
ical address designated by the host device. In (s132),
the controller 40 sets the number of recorded sectors
designated by the host device as "RS". Next, in (s133),
the controller 40 sets the polarity of the tracking servo in
accordance with the result of the above judgement
whether the logical sector addresses are for the groove
or the land. In (s134), the controller 40 performs access
operation to the groove or the land including the Pa, i.e.,
the block position where the recording is to be performed.
In (s135), it is judged whether or not the present second
address obtained from the second address decoder 9
agrees with the Ga or the La. If it agrees, the operation
proceeds to (s136), wherein the recording into the de-
sired sector is started. The recording operation here is a
recording of the part corresponding to the data field f3 in
the sector data having the arrangement shown in (2f) of
Fig. 3. The recording data processing circuit 41 gener-
ates the data field f3 shown in Fig. 3 by dividing the re-
cording data inputted through the terminal 12 and the
host device interface 11 from the host device into prede-
termined sector sizes (e.g., 512 bytes), and then gener-
ating error correction codes to be added to the data. The
data for one sector is then transmitted to the coil driver
14. Inthis way, the magnetic head 15 applies a modulated
magnetic field in accordance with the sector data, while
the optical head 3 radiates a light beam of power neces-
sary for the recording. The recording of the desired sector
is thus performed.

[0122] After the recording of one sector is finished in
(s136), the recording second address Ga or La is
changed and set in the recording data processing circuit
41 in (s137). Then, the designated number of recording
sectors WSis changedin (s138), anditis judgedin (s139)
whether or not the recording process is finished with re-
spect to the designated number of recording sectors. If
the recording is finished here, the operation proceeds to
(s140). On the other hand, if the recording is not finished
yet, the operation goes back to (s135), and the recording
operation of the desired sector is performed by repeating
the above operation.

[0123] Meanwhile, the reproduction operation enables
the data of the desired sector to be reproduced by using
the second address information in the same way as. in
the configuration discussed in Fig. 11.
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[0124] As discussed so far, in the disk recording and
reproducing device of the present embodiment, a disk
recording medium having sectors of smaller sizes than
the blocks can be realized by recording, into the block
given by the first address-information, a plurality of sec-
tors generated by dividing recording data at a predeter-
mined length and providing each piece of the divided
recording data with second address information. Be-
sides, the recording capacity can be greatly increased
by realizing the recording and reproduction using both
the land and the groove. Moreover, with the disk record-
ing and reproducing device, it is possible to perform disk
rotation control and access operation to unrecorded area
into which no recording information is recorded by the
constant linear velocity method by using the first address
information, and to record and reproduce recording in-
formation sector by sector into and out of sectors of small-
er sizes than the blocks, as well as to perform the sector-
by-sector recording and reproduction by using the sec-
ond address information with high reliability.

[0125] The above description has been made in a
processing configuration where the sectors of both the
groove and the land are sequentially initialized with the
assumption that an initialization recording instruction of
the area including the sectors of both the groove and the
land (which is similar to, for example, the initialization of
the entire disk surface) is performed as an initialization
recording instruction from the host device. Nevertheless,
other processing configurations are also possible. For
example, it is obvious that a processing configuration
where the sectors of only either the groove or the land
are initialized in accordance with such an initialization
recording instruction.

[0126] Asdiscussed above, the disk-shaped recording
medium of the first embodiment is a disk-shaped record-
ing medium having (1) the first address information pre-
recorded in the configuration in which side-walls wobble
or deviate in radial directions of the disk, (2) the block
areagiventhe firstaddress information, and (3) the sector
area provided with the second address information for
every piece of the recording data which is divided into
predetermined lengths. The disk-shaped recording me-
dium is further has 'm’ pieces of sector areas which are
allocated for 'n’ pieces of block areas and recorded in
the groove (wherein both n and m are integral numbers,
and n is smaller than m).

[0127] Forthese reasons, itis possible to perform -the
recording into and reproduction out of a sector having a
smaller size than the blocks corresponding to the first
address information, and to provide the second address
information with high reliability as the address information
for the sectors. Besides, since it is possible to perform
the sector-by-sector recording into and reproduction out
of sectors of appropriate sizes for various purposes into
and out of one kind of disk-shaped recording medium
into which the first address information is prerecorded, it
is needless to prepare disks for sectors of various sizes.
The price of the disk is thus cut down. Moreover, since
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it is possible to set the block size and the sector size
independently, such a disk can be more freely used: for
example, improving reliability by adding an error detec-
tion code as the first address information, performing a
multiple recording (i.e. recording more than once) and/or
the like.

[0128] Moreover, the disk-shaped recording medium
of the second embodiment is a disk-shaped recording
medium having (1) the first address information prere-
corded in the configuration in which only one side-wall
of the groove wobbles or deviates in radial directions of
the disk, (2) the block areas of the groove, and (3) the
land given the first address information and the sector
area provided with the second address information for
every piece of the recording data which is divided into
predetermined lengths. The disk-shaped recording me-
dium further has 'm’ pieces of sector areas which are
allocated for 'n’ pieces of block areas and recorded in
the groove and the land (wherein both n and m are inte-
gral numbers, and n is smaller than m).

[0129] For these reasons, it is possible to perform the
recording into and reproduction out of a sector of both
the groove and the land having a smaller size than the
blocks corresponding to the first address information.
Therefore, a disk recording medium of a great capacity
and of any sector size is realized, and it is possible to
provide the second address information with high relia-
bility as the address information for the sectors. Besides,
since it is possible to perform the sector-by-sector re-
cording into and reproduction out of sectors of appropri-
ate sizes for various purposes with respect to one kind
of disk-shaped recording medium into which the first ad-
dressinformationis prerecorded, itis needless to prepare
disks for sectors of various sizes, the price of the disk is
thus cut down. Moreover, since it is possible to set the
block size and the sector size independently, such a disk
can be more freely used: for example, improving reliabil-
ity by adding an error detection code as the first address
information, performing a multiple recording (i.e. record-
ing more than once) and/or the like.

[0130] Moreover, in the disk-shaped recording medi-
um of the second embodiment, the second address in-
formation may include the same second address values
in accordance with the land and the groove of the same
first address values.

[0131] With this configuration, the land and the groove
of the same first address value share the same second
address value. As a result, in a disk recording or repro-
ducing device using such a disk, it is possible to easily
exchange the first address value and the second address
value corresponding to the first address value.

[0132] Meanwhile, in the disk-shaped recording medi-
um of the second embodiment, the groove and the land
may have a different second address value from each
other. With this configuration, it is possible to easily dis-
tinguish the groove and the land with the second address
values.

[0133] Besides, in the disk-shaped recording medium
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of the first and second embodiments, the first address
information is provided by the constant linear velocity
method. With this configuration, in a disk recording or
reproducing device using such a disk, it is possible to
control the rotation of the disk by the constant linear ve-
locity method without using neither means detecting the
number of rotation of the disk nor means detecting the
position along the disk radius. It is also possible for the
entire recording medium to have a greater recording ca-
pacity than a recording medium made by the constant
angular velocity method.

[0134] Moreover, the disk recording and reproducing
device of the third embodiment is a disk recording and
reproducing device using a disk-shaped recording me-
dium having the first address information prerecorded in
the configuration in which side-walls of the groove wobble
or deviate in radial directions of the disk. The device gen-
erates a plurality of pieces of second address information
in accordance with the first address information repro-
duced from the recording medium, adds that second ad-
dress information to every piece of recording data of a
predetermined length, and records the recording data
provided with the second address information as a sec-
tor. The device also reproduces the recording data sector
by sector in accordance with the second address infor-
mation.

[0135] With this configuration, it is possible to realize
the sector-by-sector recording and reproduction of data
into and out of sectors of smaller sizes than blocks cor-
responding to the first address information. It is also pos-
sible to minimize the decrease of data utilization factor
even in a recording of data of a small size. It is also pos-
sible to minimize the processing time needed for the re-
cording and reproduction of data. Besides, the second
address information given as the address information for
the sector is effective in improving reliability in identifica-
tion of the sector address with respect to reproduction of
the recording data.

[0136] Moreover, the disk recording and reproducing
device of the fourth embodiment, is a disk recording and
reproducing device using a disk-shaped recording me-
dium having the first address information prerecorded in
the configuration in which only one side-wall of the groove
wobbles or deviates in radial directions of the disk. The
device generates a plurality of pieces of different second
address information for the groove and the land in ac-
cordance with the first address information reproduced
from the recording medium, adds that second address
information to every piece of recording data of a prede-
termined length, and records the recording data provided
with the second address information as a sector. The
device also reproduces the recording data sector by sec-
tor in accordance with the second address information.
[0137] With this configuration, it is possible to realize
a disk recording and reproducing device of a great ca-
pacity wherein it is possible to perform the sector-by-
sector recording and reproduction into and out of a sector
of both the groove and the land having a smaller size
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than the blocks corresponding to the first address infor-
mation. It is thus possible to minimize the decrease of
data utilization factor even in a recording of data of a
small size. It is also possible to minimize the processing
time needed for the recording and reproduction of the
data. Beside, since the second address information given
as the address information for the sector is effective in
improving reliability in identification of the sector address
with respect to reproduction of the recording data. More-
over, since different second address information is gen-
erated and recorded for the groove and the land, it is
possible to perform a judgement of the groove and the
land with high reliability.

[0138] Meanwhile, the disk recording and reproducing
device of the fifth embodiment is a disk recording and
reproducing device using a disk-shaped recording me-
dium having the first address information prerecorded in
the configuration in which side-walls of the groove wobble
or deviate in radial directions of the disk. The device gen-
erates a plurality of pieces of second address information
in accordance with the first address information repro-
duced from the recording medium, adds that second ad-
dress information to every piece of recording data of a
predetermined length, and records the recording data
provided with the second address information as a sec-
tor. The device also reproduces the recording data sector
by sector in accordance with the second address infor-
mation.

[0139] With this configuration, it is possible to realize
the sector-by-sector recording and reproduction of data
into and out of sectors of smaller sizes than blocks cor-
responding to the first address information. It is also pos-
sible to minimize the decrease of data utilization factor
even in a recording of data of a small size. It is also pos-
sible to minimize the processing time needed for the re-
cording and reproduction of data. Besides, the second
address information given as the address information for
the sector is effective in improving reliability in identifica-
tion of the sector address with respect to reproduction of
the recording data.

[0140] Moreover, the disk recording and reproducing
device of the sixth embodiment, is a disk recording and
reproducing device using a disk-shaped recording me-
dium having the first address information prerecorded in
the configuration in which only one side-wall of the groove
wobbles or deviates in radial directions of the disk. The
device generates a plurality of pieces of different second
address information for the groove and the land in ac-
cordance with the first address information reproduced
from the recording medium, adds that second address
information to every piece of recording data of a prede-
termined length, and records the recording data provided
with the second address information as a sector. The
device also reproduces the recording data sector by sec-
tor in accordance with the second address information.
[0141] With this configuration, it is possible to realize
a disk recording and reproducing device of a great ca-
pacity wherein it is possible to perform the sector-by-
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sector recording and reproduction into and out of a sector
of both the groove and the land having a smaller size
than the blocks corresponding to the first address infor-
mation. It is thus possible to minimize the decrease of
data utilization factor even in a recording of data of a
small size. It is also possible to minimize the processing
time needed for the recording and reproduction of the
data. Beside, since the second address information given
as the address information for the sector is effective in
improving reliability in identification of the sector address
with respect to recording and reproduction of ordinary
recording data. Moreover, since different second ad-
dress information is generated and recorded for the
groove and the land, itis possible to perform a judgement
of the groove and the land with high reliability.

[0142] Moreover, the disk recording and reproducing
device of the third through sixth embodiments perform
synchronization of the recording sectors including the
second address information in accordance with the first
address information obtained during the recording. For
this reason, the blocks corresponding to the first address
information is always in synchronization with the sectors
corresponding to the second address information when
data can be recorded in the disk.

[0143] Moreover, the disk recording and reproducing
device of the third through sixth embodiments control the
rotation of the disk in accordance with the first address
information. For this reason, it is possible to control the
rotation of the disk by the constant linear velocity method
without using neither means detecting the speed of ro-
tation of the disk nor means detecting the position of the
disk radius.

[0144] Moreover, the disk recording and reproducing
device of the fourth or sixth embodiment distinguish the
land and the groove from the recording and reproduction
designation address from the host device, and convert
data into different second address information for the
land and the groove.

[0145] For this reason, it is possible to select the
groove or the land predetermined and corresponding to
the recording and reproduction address designated by
the host device, to perform access operation to the blocks
corresponding to the first address information and to per-
form recording and reproduction operation into and out
of sectors corresponding to any address information. The
host device need not distinguish the groove and the land
and can handle the groove and the land as a continuous
sector group, thereby increasing the convenience.
[0146] Moreover, the above embodiments are not re-
strictive of the present invention. Various changes and
modifications within the spirit and scope of the invention
are possible. For example, in the embodiments, four sec-
tors.including the second address information have been
allocated to a block corresponding to the first address
information. It is, however, possible to allocate any
number of sectors (more than one sector) to one block.
It is also possible to allocate five sectors to two blocks.
Similarly, in the above embodiments, the same address
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value has been recorded twice as an arrangement ex-
ample of the second address information. The address
value, however, may be recorded as many times as nec-
essary to obtain enough reliability. In addition, the con-
figuration has been explained wherein CRC fields (error
detection code) are provided to the address data as the
arrangement of the first address information or of the
second address information. The reliability may, howev-
er, be improved by adding error correction code to the
address data. Moreover, the case where a magneto-op-
tical disk-shaped recording medium is used has been
explained. However, it is obvious that the embodiments
can be adopted in a disk-shaped recording medium em-
ploying the phase change technique. Furthermore, the
embodiments produce similar effect when adopted not
only in a recording and reproducing device which is ca-
pable of performing both recording and reproduction, but
also in a device which is capable of performing at least
recording, reproduction, or initialization.

[0147] The invention being thus described, it will be
obvious that the same may be varied in many ways. Such
variations are not to be regarded as a departure from the
scope of the invention, and all such modifications as
would be obvious to one skilled in the art intended to be
include within the scope of the following claims.

Claims
1. Adisk-shaped recording medium (100), comprising:

a groove section (101, 111) having at least one
side-wall which wobbles or deviates in radial di-
rections of the medium;

a land section (112) adjacent to the groove sec-
tion (101,111);

a plurality of readable and writable block areas
(b1, b2...) provided in at least one of the groove
section (101, 111) or the land section (112);

a first address information area (1a) including a
firstaddressvalue (Pa1, Pa2..) allocated to each
of the block areas, the first address values of
the first address information being stored in the
shape of the at least one side-wall of the groove
section corresponding to each of the block are-
as;

a plurality of sector areas (c1, c2...; c5, c6...)
provided in each of the block areas, of sizes
smaller than each of the block areas, each sec-
tor area having a second address value for dis-
tinguishing each of the sector areas from the
other sector areas; and

a data area for recording user data provided in
each of the sector areas, the data area corre-
sponding to the respective second address val-
ue;

characterised in that the size of the first address
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information area is larger than the size of a sector
area;

and in that a second address information area (e4)
is provided in each of the sector areas, for storing
second address information including the second
address value, the second address information be-
ing stored in at least one of the groove section or the
land section adjacent to the side-wall where first ad-
dress information is stored.

A disk-shaped recording medium as claimed in claim
1, wherein the block areas (b1, b2...) are provided
in the groove section (101), and

each piece of the first address information corre-
sponds one-to-one to each of the block areas
(b1,b2...).

A disk-shaped recording medium as claimed in claim
1,

wherein the block area (b1,b2...) are provided in the
groove section (111) and in a land section (112) be-
tween adjacent parts of the groove section, and
the first address information including the first ad-
dress value (Pa1,Pa2) allocated to each of the block
areas in the groove section and each of the block
areas in the land section (112) which corresponds
tothat part of the groove section (111) is prerecorded
in a configuration in which only one of the side-walls
of the groove section (111) wobbles or deviates in
radial directions of the medium.

Adisk-shaped recording medium as claimed in claim
3,

wherein the second address value included in the
second address information recorded in the second
address information area (e4) of the sector area
(c1,c2,...¢5,¢6...)in the groove section (101,111) is
different from the second address value included in
the second address information recorded in the sec-
ond address information area (e4) of the sector area
in the land section (112).

A disk-shaped recording medium as claimed in claim
3,

wherein the second address value included in the
second address information recorded in the second
address information area (e4) of the groove sector
area provided in the block area of the groove section
(101,111) is the same as the second address value
included in the second address information recorded
in the second address information area (e4) of the
land sector area corresponding to the groove sector
area and provided in the block area of the land sec-
tion corresponding to the same first address infor-
mation as the block area of the groove section
(101,111).

Adisk-shaped recording medium as claimed in claim
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1,

wherein each of the second address information ar-
eas (e4) has an area (e4,e9) for storing the second
address value more than once.

A disk-shaped recording medium as claimed in claim
1,

wherein each of the second address information ar-
eas (e4) has an area (e5,e10) for storing an error
detection code for the second address information.

A disk-shaped recording medium as claimed in claim
1,

wherein the first address information is pre-recorded
by the constant linear velocity method to control the
rotation speed of the disk-shaped recording medium
(100) at constant linear velocity.

A disk-shaped recording medium as claimed in claim
4, wherein second address values (e4) of the second
address information in a groove (101,111) and land
(112) are given in an ascending order over the entire
disk (100), and the minimum value of the second
address values of either one of the land or groove
follows the maximum value of the second address
values of the other one of the land or groove.

10. Adisk-shaped recording medium as claimed in claim

1, wherein a constant number of sector areas
(c1,c2...c5,c6...) is allocated to each of the block ar-
eas (b1,b2..)).

11. Adisk-shaped recording medium as claimed in claim

4, wherein the second address values allocated to
the sector areas (c1,c2...¢5,c6...) are specified so
that the second address values are continuous in
groove sector areas provided within the groove sec-
tion (101,111) and are also continuous in land sector
areas provided in the land section (112), and that an
address base of the groove sector area and an ad-
dress space of the land sector area are continuous.

12. Adisk-shaped recording medium as claimed in claim

5, wherein the second address information area is
provided with a flag area (g3,98) for storing a flag for
showing whether the corresponding sector area is
located in the groove section (101,111) or in the land
section (112).

13. A method of recording a disk-shaped recording me-

dium (100) as defined in any of claims 1 to 12, the
recording method comprising the steps of:

(1) generating a plurality of pieces of second ad-
dress information in accordance with the first ad-
dress information reproduced from the disk-
shaped recording medium, each piece of the
second address information representing a sec-
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tor (c1,c2...c5,¢6...) which is a smaller recording
and reproduction unit than a block area
(b1,b2...); and

(2) recording, into the block area (b1,b2.. .) cor-
responding to the first address information as
the sector, data including a piece of the second
address information generated in step (1) and
recording data which is divided at a predeter-
mined length.

A method as claimed in claim 13,

wherein both side-walls of the groove section (101)
wobble or deviate in radial directions, and

wherein the first address information is allocated to
each of the block areas (b1,b2...) on the groove sec-
tion (101).

A method as claimed in claim 13,

wherein only one of the side-walls of the groove sec-
tion (111) wobbles or deviates in radial directions,
and

wherein the first address information is allocated to
each of the block areas (b1,b2...) in the groove sec-
tion (111) and a corresponding block area in the land
section (112).

A method as claimed in claim 15,

wherein, in the step (1), the second address infor-
mation having the same second address values is
generated for a groove sector provided in the block
area of the groove section (111) and for a land sector
corresponding to the groove sector and provided in
the block area of the land section (112) having the
same first address value with the block area of the
groove section.

A method as claimed in claim 15,

wherein, in the step (1), the second address infor-
mation having different second address values from
each other is generated for a groove sector provided
in the block area of the groove section (111) and for
aland sector corresponding to the groove sector and
provided in the block area of the land section (112)
having the same first address value with the block
area of the groove section.

A method as claimed in any of claims 13 to 17 where-
in the length of a sector area (c1,c2...¢5,c6) is spec-
ified so as to be a constant ratio to the length of a
block area (b1,b2...).

A method as claimed in any of claims 13 to 17 and
further comprising the step of controlling the rotation
of the disc-shape recording medium (100) according
to the first address information.

A method of initialising a disk-shaped recording me-
dium (100) as defined in any of claims 1 to 12, the

10

15

20

25

30

35

40

45

50

55

22

21.

22,

23.

24.

25.

42
initialising method comprising the steps of:

(1) generating a plurality of pieces of second ad-
dress information in accordance with the first ad-
dress information reproduced from the disk-
shaped recording medium, each piece of the
second address information representing a sec-
tor (c1,c2...c5,c6) which is a smaller recording
and reproduction unit than a block area
(b1,b2...); and

(2) before recording and reproduction of each
of the sectors, recording, into the block area cor-
responding to the first address information as
the sector, data including a piece of the second
address information generated in step (1) and
recording data which is divided at a predeter-
mined length.

A method as claimed in claim 20,

wherein both side-walls of the groove section (101)
wobble or deviate in radial directions, and

wherein the first address information is allocated to
each of the block areas (b1,b2. . .) in the groove sec-
tion.

A method as claimed in claim 20,

wherein only one of the side-walls of the groove sec-
tion (111) wobbles or deviates in radial directions,
and

wherein the first address information is allocated to
each of the block areas (b1,b2...) in the groove sec-
tion and a corresponding block area in the land sec-
tion.

A method as claimed in claim 22,

wherein, in the step (1), second address information
is generated having the same address values for a
groove sector provided in the block area of the
groove section (111) and for a land sector corre-
sponding to the groove sector and provided in the
block area of the land section (112) having the same
first address value as the block area of the groove
section.

A method as claimed in claim 22,

wherein, in the step (1), second address information
is generated having different second address values
from each other for a groove sector provided in the
block area of the groove section (111) and for a land
sector corresponding to the groove sector and pro-
vided in the block area of the land section (112) hav-
ing the same first address value as the block area
of the groove section.

A recording device for a disk-shaped recording me-
dium as defined inany of claims 1to 12, the recording
device comprising:
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firstaddress information identification means (6)
for identifying the first address information cor-
responding to a block area which is currently
accessible from a state of the side-wall(s) of the
groove section;

calculation means (9) for calculating second ad-
dress information representative of a desired
sector area and first address information repre-
sentative of a desired block area provided with
atleast part of the sector area from address data
representative of a sector area into which data
is to be written; and

first recording means for recording the data in-
cluding the corresponding second address in-
formation and recording data into the desired
sector area provided in the block area when the
first address information sequentially obtained
from the first address information identification
means agrees with the first address information
representative of the desired block area.

A recording device as claimed in claim 25 further
comprising synchronization pulse generating means
(6¢) for generating a synchronization pulse synchro-
nizing with the first address information in accord-
ance with the state of at least one of the side-walls
of the groove section (101,111) provided in advance
to the disk-shaped recording medium,

wherein the recording means includes timing gener-
ating means (13a) for specifying from the synchro-
nization pulse a timing to write the sector data into
the specified sector area provided in the block area.

A recording device as claimed in claim 25 further
comprising access control means for judging wheth-
er the sector area into which the data is to be written
is in the block area of the groove section (101,111)
or in the block area of the land section (112), and
theninstructing the recording means to access either
the block area of the groove section or the block area
of the land section.

A recording device as claimed in claim 27, wherein
the calculation means (9) calculates different second
address information depending whether the desired
sector area is in the block area of the groove section
or in the block area of the land section.

A recording device as claimed in any of claims 25 to
28, further comprising rotation control means for con-
trolling rotation of the medium in accordance with
the first address information sequentially obtained
from the first address information identification
means.

A recording device as claimed in any of claims 25 to
29 and adapted for use with a disc-shaped recording
medium (100) in which the length of a sector area
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(c1,c2...c5,c6) is specified so as to be a constant
ratio to the length of a block area (b1 ,b2...).

A recording device as claimed in any of claims 25 to
29, wherein the first recording means is adapted to
record predetermined initialisation data as the re-
cording data, upon an initialisation instruction; and
wherein the recording device further comprises:

second address information identification
means for reading second address information
corresponding to a sector area which is present-
ly accessible out of a second address informa-
tion area in a sector area provided in the block
area; and

second recording means for, upon ordinary writ-
ing, recording recording data into a data area
provided in the sector area when the first ad-
dressinformation sequentially obtained from the
first address information identification means
agrees with the first address information repre-
sentative of the desired block area, and the sec-
ond address information sequentially obtained
from the second address information identifica-
tion means agrees with the second address in-
formation representative of the desired sector
area.

A recording device as claimed in claim 31, further
comprising access control means for judging wheth-
er the sector area into which data is to written is in
the block area of the groove section (101,111) orin
the block area of the land section (112), and for then
instructing the initialisation means and the first or
second recording means to access either the block
area of the groove section or the block area of the
land section.

A reproducing device for a disk-shaped recording
medium as defined in any of claims 1 to 12, the re-
producing device comprising:

firstaddress information identification means (6)
for identifying the first address information cor-
responding to a block area which is currently
accessible from a state of at least one of the
side-wall(s) of the groove section (101,111);
second address information identification
means for reading second address information
corresponding to a sector area (c1,c2...c5,c6)
with is currently accessible out of a second ad-
dress information area in a sector area provided
in the block area (b1 ,b2);

calculation means for calculating second ad-
dress information representative of a desired
sectorareaand thefirstaddressinformation rep-
resentative of a desired block area provided with
atleast part of the sector area from address data
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representative of a sector area out of which data
is to be read; and

reproducing means for reading recording data
out of a data area of the sector area when the
first address information sequentially obtained
from the first address information identification
means agrees with the first address information
representative of the desired block area, and the
second address information sequentially ob-
tained from the second address information
identification means agrees with the second ad-
dress information representative of the desired
sector area.

A reproducing device as claimed in claim 33, further
comprising access control means for judging wheth-
er the sector area into which data is to written is in
the block area of the groove section (101,111) or in
the block area of the land section (112), and for then
instructing the reproducing means to access either
the block area of the groove section (101,111) or the
block area of the land section (112).

A reproducing device as claimed in claim 33 or 34,
and further comprising rotation control means for
controlling rotation of the medium in accordance with
the first address information sequentially obtained
from the first address information identification
means.

A reproducing device as claimed in any of claims 33
to 35 for use with a disc-shape recording medium
(100) in which the length of a sector area
(c1,c2...c5,c6) is specified so as to be a constant
ratio to the length of a block area (b1,b2...).

Patentanspriiche

1.

Plattenférmiges Aufzeichnungsmedium (100) mit:

- einem Grabenabschnitt (101, 111) mit minde-
stens einer Seitenwand, die in radialer Richtung
des Mediums gewobbelt oder variierend ausge-
bildet ist;

- einem ZUM Grabenabschnitt (101, 111) be-
nachbarten Stegabschnitt (112);

- mehreren lesbaren und programmierbaren
Blockgebieten (b1, b2, ...), die im Grabenab-
schnitt (101, 111) und/oder im Stegabschnitt
(112) vorhanden sind;

- einem ersten Adresseninformationsgebiet (1a)
mit einem ersten Adressenwert (Pa1,. Pa2, ...),
der jedem der Blockgebiete zugeordnet ist, wo-
bei die ersten Adressenwerte der ersten Adres-
seninformation in der Form der mindestens ei-
nen Seitenwand des jedem der Blockgebiete
entsprechenden Grabenabschnitts gespeichert
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ist;

- mehreren Sektorgebieten (c1, c2,...; c5,
c6, ...),diein jedem der Blockgebiate vorhanden
sind, mit kleineren GréRRen als denen jedes der
Blockgebiete, wobei jedes Sektorgebiet tiber ei-
nen zweiten Adressenwert verfiigt, um jeden der
Sektorgebiete von den anderen Sektorgebieten
zu unterscheiden; und

- einem Datengebiet zum Aufzeichnen von Be-
nutzerdaten, das in jedem der sektorgebiete
vorhanden ist, wobei das Datengebiet dem je-
weiligen zweiten Adressenwert entspricht;

dadurch gekennzeichnet,

- dass die GroRe des ersten Adresseninforma-
tionsgebiets gréRer als die GroRe eines Sektor-
gebiets ist;

-und dass in jedem der Sektorgebiete ein zwei-
tes Adresseninformationsgebiet (e4) vorhanden
ist, um zweite Adresseninformation zu spei-
chern, die den zweiten Adressenwert enthalt,
wobei die zweite Adresseninformation im Gra-
benabschnitt und/oder im Stegabschnitt be-
nachbart zu derjenigen Seitenwand gespeichert
ist, in der die erste Adresseninformation gespei-
chert ist.

Plattenférmiges Aufzeichnungsmedium nach An-
spruch 1, bei dem

- die Blockgebiete (b1, b2, ...) im Grabenab-
schnitt (101) vorhanden sind; und

- jede erste Einzel-Adresseninformation einein-
deutig jedem der Blockgebiete (b1, b2, ...) ent-
spricht.

Plattenférmiges Aufzeichnungsmedium nach An-
spruch 1, bei dem

- die Blockgebiete (bl, b2) im Grabenabschnitt
(111) und einem Stegabschnitt (112) zwischen
benachbarten Teilen des Grabenabschnitts vor-
handen sind; und

- die erste Adresseninformation, die den ersten
Adressenwert (Pa1, Pa2) enthalt, der jedem der
Blockgebiete im Grabenabschnittund jedemder
Blockgebiete im Stegabschnitt (112), der die-
sem Teil des Grabenabschnitts (111) entspricht,
zugeordnet ist, mit einer Konfiguration vorab
aufgezeichnet ist, bei der nur eine der Seiten-
wande des Grabenabschnitts (111) in der radia-
len Richtung des Mediums gewobbelt oder va-
riierend ausgebildet ist.

4. Plattenférmiges Aufzeichnungsmedium nach An-

spruch 3; bei dem der zweite Adressenwert, der in
der zweiten Adresseninformation enthalten ist, die
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im zweiten Adresseninformationsgebiet (e4) des
Sektorgebiets (c1, c2, ... ¢5, ¢6...) im Grabenab-
schnitt (101, 111) aufgezeichnet ist, vom zweiten
Adressenwert verschieden ist, der in der zweiten
Adresseninformation enthalten ist, die im zweiten
Adresseninforrnationsgebiet (e4) des Sektorgebiets
im Stegabschnitt (112) aufgezeichnet ist.

Plattenférmiges Aufzeichnungsmedium nach An-
spruch 3, bei dem der zweite Adressenwert, der in
der zweiten Adresseninformation enthalten ist, die
im zweiten Adresseninformationsgebiet (e4) des
Grabensektorgebiets im Blockgebiet des Grabenab-
schnitts (101, 111) aufgezeichnet ist, mit dem zwei-
ten Adressenwert Ubereinstimmt, der in der zweiten
Adresseninformation enthalten ist, die im zweiten
Adresseninformationsgebiet (e4) des dem Gra-
bensektorgebiet entsprechenden Stegsektorge-
biets aufgezeichnet ist und im Blockgebiet des Steg-
abschnitts vorhanden ist, das derselben ersten
Adresseninformation wie das Blockgebiet des Gra-
benabschnitts ( 111) entspricht.

Plattenférmiges Aufzeichnungsmedium nach An-
spruch 1, bei dem jedes der zweiten Adresseninfor-
mationsgebiete (e4) ein Gebiet (e4, €9) zum Spei-
chern des zweiten Adressenwerts mehr als einmal
aufweist.

Plattenférmiges Aufzeichnungsmedium nach An-
spruch 1, bei dem jedes der zweiten Adresseninfor-
mationsgebiete (e4) ein Gebiet (€5, €10) zum Spei-
chern eines Fehlererkennungscodes fir die zweite
Adresseninformation aufweist.

Plattenférmiges Aufzeichnungsmedium nach An-
spruch 1, bei dem die erste Adresseninformation
durch das Verfahren mit konstanter Lineargeschwin-
digkeit vorab aufgezeichnet ist, um die Drehzahl des
plattenférmigen Aufzeichnungsrnediums (100) auf
konstante Lineargeschwindigkeit zu regeln.

Plattenférmiges Aufzeichnungsmedium nach An-
spruch 4, bei dem die zweiten Adressenwerte (e4)
der zweiten Adresseninformation in einem Graben
(101, 111) und einem Steg (112) in aufsteigender
Reihenfolge Uber die gesamte Platte (100) verteilt
sind und der Minimalwert der zweiten Adressenwer-
te entweder fir den Steg oder den Graben dem Ma-
ximalwert der zweiten Adressenwerte fiir das andere
Element betreffend den Steg und den Graben folgt.

Plattenférmiges Aufzeichnungsmedium nach An-
spruch 1, bei dem jedem der Blockgebiete (b1,
b2, ...) eine konstante Anzahl von Sektorgebieten
(c1, c2 ... c5, c6 ...) zugeordnet ist.

Plattenférmiges Aufzeichnungsmedium nach An-
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spruch 4, bei dem die zweiten Adressenwerte, die
den Sektorgebieten (c1, c2, ... ¢c5, ¢6 ...) zugeordnet
sind, so spezifiziert sind, dass sie in Grabensektor-
gebieten, die innerhalb des Grabenabschnitts (101,
111) vorhanden sind, kontinuierlich sind, und sie
auch in Stegsektorgebieten kontinuierlich sind, die
im Stegabschnitt (112) vorhanden sind, und dass die
Adressenbasis des Grabensektorgebiets und der
Adressenraum des Stegsektorgebiets kontinuierlich
sind.

Plattenférmiges Aufzeichnungsmedium nach An-
spruch 5, bei dem das zweite Adresseninformations-
gebiet mit einem Flaggebiet (g3, g8) zum Speichern
eines Flags versehen ist, das anzeigt, ob sich das
entsprechende Sektorgebiet im Grabenabschnitt
(101, 111) oder im Stegabschnitt (112) befindet.

Verfahrenzum Bespielen eines plattenférmigen Auf-
zeichnungsmediums (100) nach einem der Ansprii-
che 1 bis 12, mit den folgenden Schritten:

(1) Erzeugen mehrerer zweiter Einzel-Adres-
seninformationen entsprechend der ersten
Adresseninformation, wie sie vom plattenférmi-
gen Aufzeichnungsmedium abgespielt wird, wo-
bei jede zweite Einzel-Adresseninformation ei-
nen Sektor (c1, c2, ... ¢5, ¢6 ...) reprasentiert,
der eine kleinere Aufzeichnungs- und Wieder-
gabeeinheit als ein Blockgebiet (b1, b2 ...) ist;
und

(2) Aufzeichnen im Blockgebiet (bl, b2 ...), das
der ersten Adresseninformation als Sektor ent-
spricht, von Daten mit einer im Schritt (1) er-
zeugten zweiten Einzel-Adresseninformation
und von Aufzeichnungsdaten, die mit einer vor-
bestimmten Lange unterteilt sind.

Verfahren nach Anspruch 13, bei dem

- beide Seitenwande des Grabenabschnitts
(101) in radialer Richtung gewobbelt oder vari-
ierend ausgebildet sind; und

- die erste Adresseninformation jedem der
Blockgebiete (b1, b2 ...) im Grabenabschnitt
(101) zugeordnet wird..

Verfahren nach Anspruch 13, bei dem

- nur eine der Seitenwénde des Grabenab-
schnitts (111) in radialer Richtung gewobbelt
oder variierend ausgebildet ist und

- die erste Adresseninformation jedem der
Blockgebiete (b1, b2 ...) im Grabenabschnitt
(111) und einem entsprechenden Blockgebiet
im Stegabschnitt (112) zugeordnet wird.

Verfahren nach Anspruch 15, bei dem im Schritt (1)
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die zweiten Adresseninformation mit denselben
Adressenwerten fiir einen Grabensektor erzeugt
wird, derim Blockgebiet des Grabenabschnitts (111)
vorhanden ist, und fir einen dem Grabensektor ent-
sprechenden Landsektor, der im Blockgebiet desje-
nigen Stegabschnitts (112) vorhanden ist, der den-
selben ersten Adressenwert wie das Blockgebiet
des Grabenabschnitts aufweist.

Verfahren nach Anspruch 15, bei dem im Schritt (1)
die zweite Adresseninformation mit anderen vonein-
ander verschiedenen zweiten Adressenwerten fir
einen Grabensektor im Blockgebiet, des Grabenab-
schnitts (111) und fir einen dem Grabensektor ent-
sprechenden Landsektor erzeugt wird, derim Block-
gebiet des Stegabschnitts (112) mit demselben er-
sten Adressenwert wie dem des Blockgebiets im
Grabenabschnitt vorhanden ist.

Verfahren nach einem der Anspriiche 13 bis 17, bei
dem die Lange eines Sektorgebiets (c1, c2, ... ¢5,
c6) so spezifiziertist, dass sie einem konstanten Ver-
héltnis zur Lange eines Blockgebiets (b1, b2 ...) ent-
spricht.

Verfahren nach einem der Anspriiche 13 bis 17, fer-
ner mit dem Schritt des Einstellens der Drehung des
plattenférmigen Aufzeichnungsmediums (100) ent-
sprechend der ersten Adresseninformation.

Verfahren zum Initialisieren eines plattenférmigen
Aufzeichnungsmediums (100) nach einem der An-
spriiche 1 bis 12, mit den folgenden Schritten:

(1) Erzeugen mehrerer zweiter Einzel-Adres-
seninformationen entsprechend der vom plat-
tenférmigen Aufzeichnungsmedium abgespiel-
ten ersten Adresseninformation, wobei jede
zweite Einzel-Adresseninformation einen Sek-
tor (c1, c2, ... c5, c6) reprasentiert, der eine klei-
nere Aufzeichnungs- und wiedergabeeinheit als
ein Blockgebiet (b1, b2 ...) ) ist; und

(2) Aufzeichnen, vor dem Bespielen und Abspie-
len jedes der Sektoren, im Blockgebiet, das der
ersten Adresseninformation als Sektor ent-
spricht, von Daten einschlie3lich einer im Schritt
(1) erzeugten zweiten Einzel-Adresseninforma-
tion und von Aufzeichnungsdaten, die mit einer
vorbestimmten Lange unterteilt werden.

Verfahren nach Anspruch 20, bei dem

- beide Seitenwénde des Grabenabschnitts
(101) in radialer Richtung gewobbelt oder vari-
ierend ausgebildet sind; und

- die erste Adresseninformation jedem der
Blockgebiete (b1, b2...) im Grabenabschnitt
(101) zugeordnet wird.
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Verfahren nach Anspruch 20, bei dem

- nur eine der Seitenwande des Grabenab-
schnitts (111) in radialer Richtung gewobbelt
oder variierend ausgebildet ist und

- die erste Adresseninformation jedem der
Blockgebiete (b1, b2 ...) im Grabenabschnitt
(111) und einem entsprechenden Blockgebiet
im Stegabschnitt (112) zugeordnet wird.

Verfahren nach Anspruch 22, bei dem im Schritt (1)
die zweite Adresseninformation mit denselben
Adressenwerten flir einen Grabensektor erzeugt
wird, derim Blockgebiet des Grabenabschnitts (111)
vorhanden ist, und fiir einen dem Grabensektor ent-
sprechenden Landsektor, der im Blockgebiet desje-
nigen Stegabschnitts (112) vorhanden ist, der den-
selben ersten Adressenwert wie das Blockgebiet
des Grabenabschnitts aufweist.

Verfahren nach Anspruch 22, bei dem im Schritt (1)
die zweite Adresseninformation mit anderen vonein-
ander verschiedenen zweiten Adressenwerten fur
einen Grabensektor im Blockgebiet des Grabenab-
schnitts (111) und fiir einen dem Grabensektor ent-
sprechenden Landsektor erzeugt wird, der im Block-
gebiet des Stegabschnitts (112) mit demselben er-
sten Adressenwert wie dem des Blockgebiets im
Grabenabschnitt vorhanden ist.

Aufzeichnungsvorrichtung fiir ein plattenférmiges
Aufzeichnungsmedium nach einem der Anspriiche
1 bis 12, mit:

- einer ersten Adresseninformation-ldentifizie-
rungseinrichtung (6) zum Identifizieren der er-
sten Adresseninformation entsprechend einem
Blockgebiet, auf das aktuell zugegriffen werden
kann, aus einem Zustand, der mindestens einen
Seitenwand des Crabenabschnitts;

- einer Recheneinrichtung (9) zum Berechnen
zweiter Adresseninformation, die fir ein ge-
wiinschtes Sektorgebiet reprasentativ ist, und
erster Adresseninformation, die fir ein ge-
wiinschtes Blockgebiet reprasentativ ist, das mit
mindestens einem Teil des Sektorgebiets ver-
sehen ist, aus Adressendaten, die fiir ein Sek-
torgebiet reprasentativ sind, in das Daten ein-
zuschreiben sind; und

- einer ersten Aufzeichnungseinrichtung zum
Aufzeichnen der Daten mit der entsprechenden
zweiten Adresseninformation und von Aufzeich-
nungsdaten in das gewlinschte Sektorgebietim
Blockgebiet, wenn die sequenziell von der er-
sten Adresseninformation-ldentifizierungsein-
richtung erhaltene erste Adresseninformation
mit der ersten Adresseninformation Uberein-
stimmt, die fir das gewlinschte Blockgebiet re-
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prasentativ ist.

Aufzeichnungsvorrichtung nach Anspruch 25, ferner
mit einer Synchronisierimpuls-Erzeugungseinrich-
tung (6¢) zum Erzeugen eines Synchronisierimpul-
ses, der mit der ersten Adresseninformation syn-
chronisiert ist, entsprechend dem Zustand minde-
stens einer der Seitenwande des Grabenabschnitts
(101, 111), die vorab am plattenférmigen Aufzeich-
nungsmedium angebracht wurde;

- wobei die Aufzeichnungseinrichtung eine Ti-
mingerzeugungseinrichtung (13a) aufweist, um
aus dem Synchronisierimpuls ein Timing zum
Schreiben der Sektordaten in das spezifizierte
Sektorgebiet im Blockgebiet einzuschreiben.

Aufzeichnungsvorrichtung nach Anspruch 25, ferner
mit einer Zugriffssteuereinrichtung zum Beurteilen,
ob das Sektorgebiet, in das die Daten zu schreiben
sind, im Blockgebiet des Grabenabschnitts (101,
111) oder im blockgebiet des Stegabschnitts (112)
liegt, und um dann die Aufzeichnungseinrichtung da-
zu anzuweisen, entweder auf das Bicckgebiet des
Grabenabschnitts oder dasjenige des Stegab-
schnitts zuzugreifen.

Aufzeichnungsvorrichtung nach Anspruch 27, bei
der die Recheneinrichtung (9) verschiedene zweite
Adresseninformationen abhangig davon berechnet,
ob das gewiinschte Sektorgebietim Blockgebiet des
Grabenabschnitts oder demjenigen des Stegab-
schnitts liegt.

Aufzeichnungsvorrichtung nach einem der Anspri-
che 25 bis 28, ferner mit einer Rotationssteuerein-
richtung zum Steuern der Drehung des Mediums
entsprechend der ersten Adresseninformation, die
sequenziell von der ersten Adresseninformation-
Identifizierungseinrichtung erhalten wird.

Aufzeichnungsvorrichtung nach einem der Anspri-
che 25 bis 29, die zur Verwendung mit einem plat-
tenformigen Aufzeichnungsmedium (100) ausgebil-
det ist, bei dem die Lange eines Sektorgebiets (c1,
c2, ... c5, cB) so spezifiziert ist, dass sie ein konstan-
tes Verhaltnis zur Léange eines Blockgebiets (b1,
b2 ...) bildet.

Aufzeichnungsvorrichtung nach einem der Anspru-
che 25 bis 29, bei der die erste Aufzeichnungsein-
richtung so ausgebildet ist, dass sie auf eine Initia-
lisierungsanweisung hin vorbestimmte Initialisie-
rungsdaten als Aufzeichnungsdaten aufzeichnet;
wobei diese Aufzeichnungsvorrichtung ferner mit
Folgendem versehen ist:

- einer zweiten Adresseninformation-ldentifizie-
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rungseinrichtung zum Lesen zweiter Adressen-
information entsprechend einem Sektorgebiet,
auf das aktuell zugegriffen werden kann, aus
einem zweiten Adresseninforrnationsgebiet in
einem Sektorgebiet im Blockgebiet; und

- einer zweiten Aufzeichnungseinrichtung zum
Aufzeichnen, auf normales Schreiben hin, von
Aufzeichnungsdaten in einem Datengebiet im
Sektorgebiet, wenn die von der ersten Adres-
seninformation-ldentifizierungseinrichtung se-
quenziell erhaltene erste Adresseninformation
mit der fiir das gewinschte Blockgebiet repra-
sentative Adresseninformation Ubereinstimmt
und die von der zweiten Adresseninformation-
Identifizierungseinrichtung sequenziell erhalte-
ne zweite Adresseninformation mit der fir das
gewlnschte Sektorgebiet repréasentativen zwei-
ten Adresseninformation Ubereinstimmt.

Aufzeichnungsvorrichtung nach Anspruch 31, ferner
mit einer Zugriffssteuereinrichtung zum Beurteilen,
ob das Sektorgebiet, in das Daten zu schreiben sind,
im Blockgebiet des Grabenabschnitts (101, 111)
oder in demjenigen des Stegabschnitts (112) liegt,
und um dann die Initialisierungseinrichtung und die
erste oder die zweite Aufzeichnungseinrichtung da-
zu anzuweisen, entweder auf das Blockgebiet des
Grabenabschnitts oder dasjenige des Stegab-
schnitts zuzugreifen.

Wiedergabevorrichtung fiir ein plattenformiges Auf-
zeichnungsmedium nach einem der Anspriche 1 bis
12, mit:

- einer ersten Adresseninformation-ldentifizie-
rungseinrichtung (6) zum Identifizieren der er-
sten Adresseninformation entsprechend einem
Blockgebiet, auf den aktuell zugegriffen werden
kann, aus einem Zustand mindestens einer der
Seitenwande des Grabenabschnitts (101, 111);
- einer zweiten Adresseninformation-Identifizie-
rungseinrichtung zum Lesen zweiter Adressen-
information entsprechend einem Sektorgebiet
(c1, c2, ... c5, c6), auf das aktuell zugegriffen
werden kann, aus einem zweiten Adressenin-
formationsgebiet in einem Sektorgebiet im
Blockgebiet (b1, b2 ...);

- einer Recheneinrichtung zum Berechnen zwei-
ter Adresseninformation, die fiir ein gewiinsch-
tes Sektorgebiet reprasentativ ist, und der er-
sten Adresseninformation, die flir ein ge-
wiinschtes Blockgebiet mit zumindest einem
Teil des Sektorgebiets reprasentativ ist, aus
Adressendaten, die fir ein Sektorgebiet repra-
sentativ sind, aus dem Daten zu lesen sind; und
- einer Wiedergabeeinrichtung zum Lesen von
Aufzeichnungsdaten aus einem Datengebiet
des Sektorgebiets, wenn die von der ersten
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AGresseninformation- Identifizierungseinrich-
tung sequenziell erhaltene erste Adresseninfor-
mation mit der flir das gewtinschte Blockgebiet
reprasentativen ersten Adresseninformation
Ubereinstimmt und wenn die von der zweiten
Adresseninformation- Identifizierungseinrich-
tung sequenziell erhaltene zweite Adressenin-
formation mit der fiir das gewtinschte Sektorge-
biet reprasentativen zweiten Adresseninforma-
tion Ubereinstimmt.

Wiedergabevorrichtung nach Anspruch 33, ferner
mit einer Zugriffssteuereinrichtung zum Beurteilen,
ob das Sektorgebiet, in das Daten zu schreiben sind,
im Blockgebiet des Grabenabschnitts (101, 111)
oder in demjenigen des Stegabschnitts (112) liegt,
und um dann die Wiedergabeeinrichtung anzuwei-
sen, entweder auf das Blockgebiet des Grabenab-
schnitts (101, 111) oder dasjenige des Stegab-
schnitts (112) zuzugreifen.

Wiedergabevorrichtung nach einem der Anspriiche
33 oder 34, ferner mit einer Rotationssteuereinrich-
tung zum Steuern der Drehung des Mediums ent-
sprechend der ersten Adresseninformation, die se-
quenziell von der ersten Adresseninformation-lden-
tifizierungseinrichtung erhalten wird.

Wiedergabevorrichtung nach einem der Anspriiche
33 bis 35, zur Verwendung mit einem plattenférmi-
gen Aufzeichnungsmedium (100), bei dem die Lan-
ge eines Sektorgebiets (c1, c2, ... ¢5, ¢c6) so spezi-
fiziert ist, dass sie ein konstantes Verhéltnis zur Lan-
ge eines Blockgebiets (b1, b2 ...) bildet.

Revendications

1.

Support d’enregistrement en forme de disque (100),
comprenant. :

une section formant rainure (101, 111) ayant au
moins une paroi latérale qui oscille ou dévie
dans les directions radiales du support ;

une section formant méplat (112) adjacente a la
section formant rainure (101, 111);

plusieurs zones formant blocs de lecture et
d’écriture (b1. b2, ...)disposées dans au moins
une section de la section formant rainure (101,
111) ou la section formant méplat (112) ;

une premiere zone d’informations d’adresse
(1a) comprenant une premiére valeur d’adresse
(Pa1, Pa2, ...) attribuée a chacune des zones
formant blocs, les premiéres valeurs d’adresse
des premieres informations d’adresse étant
stockées sous la forme de I'au moins une paroi
latérale de la section formant rainure correspon-
dant a chacune des zones formant blocs ;
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plusieurs zones formant secteurs (c1, c2, ... ;
c5, c6, ...) disposées dans chacune des zones
formant blocs, de tailles plus petites que chacu-
ne des zones formant blocs, chaque zone for-
mant secteur ayant une seconde valeur d’adres-
se pour distinguer chacune des zones formant
secteurs des autres zones formant secteurs ; et
une zone de données pour enregistrer des don-
nées d'utilisateur disposée dans chacune des
zones formant secteurs, la zone de données
correspondant a la seconde valeur d’adresse
respective ;

caractérisé en ce que la taille de la premiére zone
d’informations d’adresse est plus grande que la taille
d’une zone formant secteur ;

et en ce qu’une seconde zone d’informations
d’adresse (e4) est disposée dans chacune des zo-
nes formant secteurs, pour stocker des secondes
informations d’adresse incluant la seconde valeur
d’adresse, les secondes informations d’adresse
étant stockées dans au moins une section de la sec-
tion formant rainure ou de la section formant méplat
adjacente a la paroi latérale ou les premiéres infor-
mations d’adresse sont stockées.

Support d’enregistrement en forme de disque selon
la revendication 1, dans lequel les zones formant
blocs (b1, b2, ...) sont disposées dans la section for-
mant rainure (101), et

chague morceau des premiéres informations
d’adresse correspond de fagon biunivoque a chacu-
ne des zones formant blocs (b1, b2, ...).

Support d’enregistrement en forme de disque selon
la revendication 1,

dans lequel les zones formant blocs (b1, b2, ...) sont
disposées dans la section formant rainure (111) et
dans une section formant méplat (112) entre des par-
ties adjacentes de la section formant rainure, et
les premieres informations d’adresse incluant la pre-
miére valeur d’adresse (Pa1, Pa2) attribuée a cha-
cune des zones formant blocs dans la section for-
mant rainure et a chacune des zones formant blocs
dans la section formant méplat (112) qui correspond
a cette partie de la section formant rainure (111) sont
préenregistrées dans une configuration dans laquel-
le seulement une des parois latérales de la section
formant rainure (111) oscille ou dévie dans les di-
rections radiales du support.

Support d’enregistrement en forme de disque selon
la revendication 3,

dans lequel la seconde valeur d’adresse incluse
dans les secondes informations d’adresse enregis-
trées dans la seconde zone d’'informations d’adresse
(e4) delazone formant secteur (c1,c2, ...,c5, c6, ...)
dans la section formant rainure (101, 111) est diffé-
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rente de la seconde valeur d’adresse incluse dans
les secondes informations d’adresse enregistrées
dans la seconde zone d’informations d’adresse (e4)
de la zone formant secteur dans la section formant
méplat (112).

Support d’enregistrement en forme de disque scion
la revendication 3,

dans lequel la seconde valeur d’adresse incluse
dans les secondes informations d’adresse enregis-
trées dans la seconde zone d’informations d’adresse
(e4) de la zone formant secteur de rainure disposée
dans la zone formant bloc de la section formant rai-
nure 101, 111) est la méme que 1a seconde valeur
d’adresse incluse dans les secondes informations
d’adresse enregistrées dans la seconde zone d'in-
formations d’adresse (e4) de la zone formant secteur
de méplat correspondant a la zone formant secteur
de rainure et disposée dans la zone formant bloc de
la section formant méplat correspondantaux mémes
premieres informations d’adresse que la zone for-
mant bloc de la section formant rainure (101, 111).

Support d’enregistrement en forme de disque selon
la revendication 1,

dans lequel chacune des secondes zones d'’infor-
mations d’adresse (e4) a une zone (e4, €9) pour
stockerlaborne d’entrée valeur d’adresse plus d’une
fois.

Support d’enregistrement en forme de disque selon
la revendication 1,

dans lequel chacune des secondes zones d’infor-
mations d’adresse (e4) a une zone (e5, €10) pour
stocker un code de détection d’erreur pour les se-
condes informations d’adresse.

Support d’enregistrement en forme de disque selon
la revendication 1,

dans lequel les premiéres informations d’adresse
sontpréenregistrées parle procédé a vitesse linéaire
constante pour commander la vitesse de rotation du
support d’enregistrement en forme de disque (100)
a une vitesse linéaire constante.

Support d’enregistrement en forme de disque selon
larevendication 4, danslequel des secondes valeurs
d’adresse (e4) des secondes informations d’adresse
dans une rainure (101, 111) et un méplat (112) sont
données dans un ordre croissant sur le disque entier
(100), et la valeur minimale des secondes valeurs
d’adresse del'un oul'autre du méplat ou de larainurc
suit la valeur maximale des secondes valeurs
d’adresse de l'autre du méplat ou de la rainure.

Support d’enregistrement en forme de disque selon
la revendication 1, dans lequel un nombre constant
de zones formant secteurs (c1, ¢2, ..., ¢5, c6, ...) est
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attribué a chacune des zones formant blocs (b1,
b2, ...).

Support d’enregistrement en forme de disque selon
la revendication 4, dans lequel les secondes valeurs
d’adresse attribuées aux zones formant secteurs
(c1, c2, ..., ¢5, ¢6, ...) sont spécifices de sorte que
les secondes valeurs d’adresse sont continues dans
des zones formant secteurs de rainure disposées a
l'intérieur de la section formant rainure (101, 111) et
sont également- continues dans des zones formant
secteurs de méplat disposées dans la section for-
mant méplat (112), et qu’une base d'adresse de la
zone formant secteur de rainure et un espace
d’adresse de la zone formant secteur de méplat sont
continus.

Support d’enregistrement en forme de disque selon
la revendication 5, dans lequel la seconde zone d'in-
formations d’adresse est munie d’une zone indica-
trice (g3, g8) pour stocker un indicateur pour montrer
sila zone formant secteur correspondante est située
dans la section formant rainure (101, 111) ou dans
la section formant méplat (112).

Procédé d’enregistrement d’'un support d’enregistre-
ment en forme de disque (100) selon I'une quelcon-
que des revendications 1 a 12, le procédé d’enre-
gistrement comprenant les étapes consistant a :

(1) produire plusieurs morceaux de secondes
informations d’adresse selon les premieres in-
formations d’adresse reproduites a partir du
support d’enregistrement en forme de disque,
chaque morceau des sccondes informations
d’adresse représentant un secteur (c1, c2, ...,
c5, c6, ...) qui est une unité d’enregistrement et
de reproduction plus petite qu’une zone formant
bloc (b1, b2, ...) ; ; et

(2) enregistrer, dans la zone formant bloc (b1,
b2, ...) correspondant aux premieres informa-
tions d’adresse en tant que secteur, des don-
nées comprenant un morceau des secondes in-
formations d’adresse produites dans I'étape (1)
et enregistrer des données qui sont divisées a
une longueur prédéterminée.

Procédé selon la revendication 13,

dans lequel les deux parois latérales de la section
formant rainure (101) oscillent ou dévient dans les
directions radiales, et

dans lequel les premiéres informations d’adresse
sont attribuées a chacune des zones formant blocs
(b1, b2, ...) sur la section formant rainure (101).

Procédé selon la revendication 13,
dans lequel seulement une des parois latérales de
la section formant rainure (111) oscille ou dévie dans
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les directions radiales, et

dans lequel les premiéres informations d’adresse
sont. attribuées a chacune des zones formant blocs
(b1, b2, ...)dans la section formant rainure (111) et
aune zone formantbloc correspondante dans la sec-
tion formant méplat (112).

Procédé selon la revendication 15,

dans lequel, dans I'étape (1), les secondes informa-
tions d’adresse ayant les mémes secondes valeurs
d’adresse sont produites pour un senteur de rainure
disposé dans la zone formant bloc de la section for-
mant rainure (111) et pour un secteur de méplat cor-
respondant au secteur de rainure et disposé dans la
zone formant bloc de la section formant méplat (112)
ayant la méme premiére valeur d’adresse avec la
zone formant bloc de la section formant rainure.

Procédé selon la revendication 15,

dans lequel, dans I'étape (1), les secondes informa-
tions d’adresse ayant des secondes valeurs d’adres-
se différentes les unes des autres sont produites
pour un secteur de rainure disposé dans la zone for-
mant bloc de la section formant rainure (111) et pour
un secteur de méplat correspondant au secteur de
rainure et disposé dans la zone formant bloc de la
section formant méplat (112) ayant la méme premié-
re valeur d’adresse avec la zone formant bloc de la
section formant rainure.

Procédé selon 'une quelconque des revendications
13 a 17, dans lequel la longueur d’une zone formant
secteur (c1, c2, ..., c5, c6) est spécifiee afin d’étre
un rapport constant sur la longueur d’une zone for-
mant bloc (b1, b2, ...).

Procédé selon I'une quelconque des revendications
13 a 17, et comprenant de plus I'étape consistant a
commander la rotation du support d’enregistrement
en forme de disque (100) selon les premiéres infor-
mations d’adresse.

Procédé d’initialisation d’'un support d’enregistre-
ment en forme de disque (100) selon I'une quelcon-
que des revendications 1 a 12, le procédé d'initiali-
sation comprenant les étapes consistant a

(1) produire plusieurs morceaux de secondes
informations d’adresse selon les premieres in-
formations d’adresse reproduites a partir du
support d’enregistrement en forme de disque,
chaque morceau des secondes informations
d’adresse représentant un secteur (c1, c2, ...,
¢5, ¢6) qui est une unité de reproduction et d’en-
registrement plus petite qu’'une zone formant
bloc (b1, b2, ... ) ; et

(2) avant I'enregistrement et la reproduction de
chacun des secteurs, enregistrer, dans la zone
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formant bloc correspondant aux premiéeres in-
formations d’adresse en tant que secteur, des
données incluant un morceau des secondes in-
formations d’adresse produites dans I'étape (1)
et enregistrer des données qui sont divisées a
une longueur prédéterminée.

Procédé selon la revendication 20,

dans lequel les deux parois latérales de la section
formant rainure (101) oscillent ou dévient dans les
directions radiales, et

dans lequel les premiéres informations d’adresse
sont attribuées a chacune des zones formant blocs
(b1, b2, ...) dans la section formant rainure.

Procédé selon la revendication 20,

dans lequel seulement une des parois latérales de
la section formant rainure (111) oscille ou dévie dans
les directions radiales, et

dans lequel les premiéres informations d’adresse
sont attribuées a chacune des zones formant blocs
(b1, b2, ...) dans la section formant rainure et a une
zone formant bloc correspondante dans la section
formant méplat.

Procédé selon la revendication 22,

dans lequel, dans I'étape (1), des secondes informa-
tions d’adresse sont produites en ayant les mémes
valeurs d’adresse pour un secteur de rainure dispo-
sé dans la zone formant bloc de la section formant
rainure (111) et pour un secteur de méplat corres-
pondant au secteur de rainure et disposé dans la
zone formant bloc de la section formant méplat (112)
ayant la méme premiére valeur d’adresse que la zo-
ne formant bloc de la section formant rainure.

Procédé selon la revendication 22,

dans lequel, dans I'étape (1), des secondes informa-
tions d’adresse sont produites en ayant des secon-
des valeurs d’adresse différentes les unes des
autres pour un secteur de rainure disposé dans la
zone formantbloc de la section formantrainure (111)
et pour un secteur de méplat correspondant au sec-
teur de rainure et disposé dans la zone formant. bloc
de la section formant méplat (112) ayant la méme
premiére valeur d’adresse que la zone formant bloc
de la section formant rainure.

Dispositif d’enregistrement pour un support d’enre-
gistrement en forme de disque selon I'une quelcon-
que des revendications 1 a 12, le dispositif d’enre-
gistrement comprenant :

un premier moyen d’identification d’informations
d’adresse (6) pour identifier les premiéres infor-
mations d’adresse correspondant a une zone
formant bloc qui est couramment accessible a
partir d’'un état de la (des) paroi(s) latérale(s) de
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la section formant rainure ;

un moyen de calcul (9) pour calculer des secon-
des informations d’adresse représentatives
d’'une zone formant secteur souhaitée et des
premiéres informations d’adresse représentati-
ves d’'une zone formant bloc souhaitée munie
au moins d’une partie de la zone formant secteur
a partir de données d’adresse représentatives
d'une zone formant secteur dans laquelle des
données doivent étre écrites ; et

un premier moyen d’enregistrement pour enre-
gistrer les données incluant les secondes infor-
mations d’adresse correspondantes et pour en-
registrer des données dans la zone formant sec-
teur souhaitée disposée dans la zone formant
bloc quand les premiéres informations d’adres-
se obtenues de maniére séquentielle en prove-
nance du premier moyen d’identification d’infor-
mations d’adresse sont en accord avec les pre-
miéres informations d’adresse représentatives
de la zone formant bloc souhaitée.

Dispositif d’enregistrement selon la revendication
25,

comprenant de plus un moyen de production d'im-
pulsion de synchronisation (6¢) pour produire une
impulsion de synchronisation se synchronisant avec
les premiéres informations d’adresse selon I'état
d’au moins une des parois latérales dc la section
formant rainure (101, 111) disposée a I'avance sur
le support d’enregistrement en forme de disque,
dans lequel le moyen d’enregistrement comprend
un moyen de production de chronométrage (13a)
pour spécifier a partir de I'impulsion de synchronisa-
tion un chronométrage pour écrire les données de
secteur dans la zone formant secteur spécifiée dis-
posée dans la zone formant bloc.

Dispositif d’enregistrement selon la revendication
25,

comprenant de plus un moyen de commande d’ac-
ces pour déterminer si la zone formant secteur dans
laquelle les données doivent étre écrites est dans la
zone formant bloc de la section formant rainure (101,
111; ou dans la zone formant bloc de la section for-
mant méplat (112), et pour ordonner ensuite au
moyen d’enregistrement d’avoir accés soit a la zone
formant bloc de la section formant rainure soit a la
zone formant bloc de la section formant méplat.

Dispositif d’enregistrement selon la revendication
27, dans lequel le moyen de calcul (9) calcule des
secondes informations d’adresse différentes en
fonction du fait que la zone formant secteur souhai-
tée est dans la zone formant bloc de la section for-
mant rainure ou dans la zone formant bloc de la sec-
tion formant méplat.
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Dispositif d’enregistrement selon I'une quelconque
des revendications 25 a 28, comprenant de plus un
moyen de commande de rotation pour commander
la rotation du support selon les premiéres informa-
tions d’adresse obtenues de maniere séquentielle
en provenance du premier moyen d’identification
d’informations d’adresse.

Dispositif d’enregistrement selon I'une quelconque
des revendications 25 a 29 et congu pour une utili-
sation avec un support d’enregistrement en forme
de disque (100) dans lequel la longueur d’'une zone
formant secteur (c1 c2, .--, ¢5, c6) est spécifiée afin
d’étre un rapport constant surlalongueur d’'une zone
formant bloc (b1, b2, ...).

Dispositif d’enregistrement selon I'une quelconque
des revendications 25 a 29, dans lequel le premier
moyen d’enregistrement est congu pour enregistrer
des données d’initialisation prédéterminées en tant
que données d’enregistrement, lors d’une instruction
d'initialisation ; et dans lequel le dispositif d’enregis-
trement comprend de plus :

un second moyen d’identification d’'informations
d’adresse pour lire des secondes informations
d’adresse correspondant a une zone formant
secteur qui est actuellement accessible hors
d’'une seconde zone d’informations d’adresse
dans une zone formant secteur disposée dans
la zone formant bloc ; et

un second moyen d’enregistrement pour, lors
d’une écriture ordinaire, enregistrer des don-
nées d’enregistrement dans une zone de don-
nées disposée dans la zone fermant secteur
quand les premiéres informations d’adresse ob-
tenues de maniéere séquentielle en provenance
du premier moyen d’identification d’'informations
d’adresse sont en accord avec les premiéeres
informations d’adresse représentatives delazo-
ne formant bloc souhaitée, et quand les secon-
des informations d’adresse obtenues de manié-
re séquentielle en provenance du second
moyen d’identification d’informations d’adresse
sont en accord avec les secondes informations
d’adresse représentatives de la zone formant
secteur souhaitée.

Dispositif d’enregistrement selon la revendication
31, comprenant de plus un moyen de commande
d’accés pour déterminer si la zone formant secteur
dans laquelle des données doivent étre écrites est
dans la zone formant bloc de la section formant rai-
nure (101, 111) ou dans la zone formant bloc de la
section formant méplat (112), et pour ensuite ordon-
ner au moyen d’initialisation et au premier ou second
moyen d’enregistrement d’avoir accés a la zone for-
mant bloc de la section formant rainure ou a la zone
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formant bloc de la section formant méplat.

33. Dispositif de reproduction pour un support d’enre-

gistrement en forme de disque selon 'une quelccn-
que des revendications 1 a 12, le dispositif de repro-
duction comprenant :

un premier moyen d’identification d’'informations
d’adresse (6) pour identifier les premiéres infor-
mations d’adresse correspondant a une zone
formant bloc qui est couramment accessible a
partir d’'un état d’au moins une de la (des) paroi
(s) latérale (s) de la section formant rainure (101,
111);

un second moyen d’identification d’informations
d’adresse pour lire des secondes informations
d’adresse correspondant a une zone formant
secteur (c1, c2, ..., ¢5, cB) qui est actuellement
accessible hors d’'une seconde zone d’'informa-
tions d’adresse dans une zone formant secteur
disposée dans la zone formant bloc (b1, b2);
un moyen de calcul pour calculer des secondes
informations d’adresse représentatives d’une
zone formant secteur souhaitée et les premiéres
informations d’adresse représentatives d’une
zone formant bloc souhaitée munie d’au moins
une partie de la zone formant secteur a partir de
données d’adresse représentatives d’une zone
formant secteur dont les données doivent étre
lues ; et

un moyen de reproduction pour lire des données
d’enregistrement a partir d'une zone de don-
nées de la zone formant secteur quand les pre-
miéres informations d’adresse obtenues de ma-
niére séquentielle a partir du premier moyen
d’identification d’informations d’adresse sont en
accord avec les premiéres informations d’adres-
se représentatives de la zone formant bloc sou-
haitée, et quand les secondes informations
d’adresse obtenues de maniére séquentielle a
partir du second moyen d’identification d’infor-
mations d’adresse sont en accord avec les se-
condes informations d’adresse représentatives
de la zone formant secteur souhaitée.

34. Dispositif de reproduction selon la revendication 33,

comprenant de plus un moyen de commande d’ac-
ces pour déterminer si la zone formant secteur dans
laquelle des données doivent erre écrites est dans
la zone formant bloc de la section formant rainure
(101, 111) ou dans la zone formant bloc de la section
formant méplat (112), et pour ordonner ensuite au
moyen de reproduction d’avoir accés a l'une ou
l'autre de la zone formant bloc de la section formant
rainure (101, 111) ou de la zone formant bloc de la
section formant méplat (112).

35. Dispositif de reproduction selon la revendication 33
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ou 34, et comprenant de plus un moyen de comman-
de de rotation pour commander la rotation du support
selon les premiéres informations d’adresse obte-
nues de maniére séquentielle a partir du premier
moyen d’identification d’informations d’adresse.

Dispositif de reproduction selon I'une quelconque
des revendications 33 a 35 pour une utilisation avec
un support d’enregistrement en forme de disque
(100) dans lequel la longueur d’'une zone formant
secteur (c1, ¢2, ..., ¢5, c6) est spécifiée afin d’étre
un rapport constant sur la longueur d’une zone for-
mant bloc (b1, b2, ...).
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