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RECORDING MEDIUM, OPTICAL DISK APPARATUS

AND METHOD OF INFORMATION RECORDING

BACKGROUND OF THE INVENTION

The present invention relates to a'recerding medium
and an optical disk epparatus. And more particularly, the
invention relates to a recording medium such as an optical
disk with address information retained relative to tracks
where data are recorded and/or reproduced, and also to an
optical disk apparatus for recording data on and/or
reproducing the same from an optical disk.where Yands and
grooves are formed alternately.

With the recent development and progress of
mltimedia, it has'become éossible to handle a great
capacity of data inclusive of digital still pictures and
motion pietﬁres. Generally such date are stored in a
‘recording medium like an optical .disk having a
predetermined mass Eapacity,jand can be reproduced when
required tﬁrough random aceess thereto.

An optical disk is random-accessible and has a
higher recording density as compared with a magnetic
recotding medium such as a floppy disk. And further a
magneto-optical disk is also usable as a recording medium

for the above purpose since it is adapted to rewrite the
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data stored therein.

Most of such magneto-opﬁical disks have uheven
portions termed grooves and lands in an information
recording layer, wherein a carrier of a predetermined
frequency is modulated by cluster numbers and sector
numbers indicative of positions on the recording medium,
and the shape of each groove is'previously wobbled in
accordance with the modulated signal, so that address
information is retained with the edge shépe ofleach groove.
The method of recording address information by wobbling the
edges is congenial to a disk where data recording or
reproduction is performed at a constant linear velocity
(CLV), and it is utilized wéll due to superiof
characteristics thereof includihg high reliability, low
redundancy and minimal interference to a data aréa.

Fig. 17 shows an example of a related art disk
baving grooves wobbled as mentioned above. On this disk,
data are recorded in grooves.(which serve as tracks), and
address information of each groove is retained at wobbled
edgeé on both sides of the groove. More specifically, the
left and right edges of each groove have the same address
information representing the address of the inner groove.
Therefore, in a data recording or reproduction mode, a

laser beam is irradiated to the grooves as shown in Fig. 17



n

to record or reproduce data, and then the reflected beams
from regions A to D of the laser beam are received
independently of one ahother. Subsequently there is
calculated the difference ((A + D) - (B + C)) between the
sum (A + D) of the light amounts of the regions A énd.D on
one side of the track.and the sum (B + C) of the light
amounts of the regions B and C on the other side of the
track, and the shape of the wobbled edges is detected from
the signal thus calculated, whereby the address information
is read out.

Further in ;uch a disk; each wobbled land or groove
is formed in accordance with an FM signal obtained through
frequency modulation of a disk-rotation control carrier
signal by an address information signal. 'iherefore, in a
disk replay mode, the shape of the land or groove is |
detected, then the address information is read out through
frequency demo&ulation of the detection signal while the
carrier signal is extracted, and the disk rotationm is
controlled in accordance with the carrier signal thus
extracted.

Differing from such an address ﬁethod which wobbles
edges in the manner described, there exists another address
method called a sampling servo method employed in a

recording medium known as HS (Hyper Storage: trade name).
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According to this sampling servo method, pits (prepits)
representing address information are formed previously at
predetermined intervals along a track, and in writing or
reading data, a reflected light beam from such prepits is
detected to thereby.read the address information. |

Currently, relative to such a recording medium as
~an optical disk or a magneto-optical disk, the technique
for enhancing the data recording density is in progress to
realize recording of a greater amount of data thereon. For
example, a study is now being advanced to achieve a higher
recording density b& narrowing the track pitch and
increasing the linear density in the direction.alohg
tracks. |

However, in recording an address on é CLV disk by
'~ wobbling an edge, the shape of the wobbled edge is not
synchronoué with (different in phase froﬁ) the shape of the
wobbled edge of the adjacent groove (tr;ck). (In Fig. 17,
the edges are drawn in synchronism with each other for the
cohveniencé of explanation, but on an actual disk, the
edges are not syhchronous mutually.) Therefore, when the
track pitch (track-to-track interval) is narrowed, the
signals including the address information read out from the
edges are interfered by thg other edges to conéequently

cause ctosstalk, whereby reading the address is rendered
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difficult.

If the track pitch is narrow in Fig. 17 for
examble, there arises a problem that, when reading out
address information from a tréck Tl, a laser beam is:
irradiated ohto, in addition to the two edges of the target
track Tl (having address information of track Tl), one edge
of an inner track TO (adfacent to'track Tl and having
address information of traék T0) and one edge of an outer
track T2 (adjacent to track Tl and having address
information of track TZ),'so that these two edges (one edge
of track T0 and 6ne.edge of track T2) cause crosstalk to
conéequently render difficult the reading of fhe address of
the target track Tl.

Accordingly, it becomes iﬁpossibie to narrow the
track pitch to eventually fail in enhancing the recording
density. | |

Meanwhile in the sampling servo method, prepits
need to be formed at predetermined iniervals in each track,
so that thé_area usable for tracks is reduced to bring

about a problem of decreasing the recording capacity.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention

to realize proper reading of address information despite a
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narrowed track pitch by recording the address isformation
merely in odd-numbered or even-numbered tracks to 1engthén
the distance between wobbled edges where different pieces
of address information are included, thereby suppressing
any crosstalk between the edges to consequentiy attain
exact reading of the address information even in the case
of a narrowed track pitch.

According to a first aspect of the present
invention, there is provided a recording medium with
address information retained relative to tracks where data
are recorded and/os reproduced. This recording medium is
so composed that lands and grooves are arranged
alternately, and either the 1ands or the grooves constiﬁute
the tracks, wherein the wobbled grooses and the non-wobbled
DC grooves are arranged alternately while each of the lands
is interposed therebetween.

| According to a second aspect of the present
invention, there is provided a recording medium with
address informafion retained relative to tracks where data
are recorded and/or reproduced. This fecording medium is
so composed that lands'and groovés are arranged
alternately, and the lands constitute the tracks, wherein
the wobbled grooves having addréss information and the non-

wobbled DC grooves are arrangéd alternately while each of
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the lands is interposed therebetwéen, and the mutually
adjacent tracks with the wobbled groove interposed -
therebetween-share the address information of the
intermediate groove.

Abco:ding to a third aspect of the present
invention, there is provided a method of recording
information on a recording medium where lands and grooves
are formed alﬁefﬁately. This method comprises the step of
alternately arranging the grooves, which are wobbled on the
basis of address information, and the non-wobbled DC
grooves while interéosing each of the lands therebetween.

According to a fourth aspect of the present
invention, there is provided a recording medium wherein
lands and grooves are artanged alternately in such a manner
tha£ either the lands or the grooves constitute data
recording'areas, and the wobbled grooves and the non-
wobbled D¢ grooves are arranged alternately.

According to a fifth aspect of the preseht
invention, there is provided an optical disk épparatus for
recording data on and/or reproducing the same from an
optiéal disk where lands and grooves are formed
alternately. - This apparatus comprises an ifradiato; means
for irradiating a first light beam spot to a target track

on the optical disk where the grooves, which are wobbled on
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the basis of address infofmation, &nd non-wobbled DC
grooves are formed alternately while each of the lands is
interposed therebetween, and either the lands or the
grooves constitute data.recording and/or reproducing -
tracks, the irradiator means further irradiating second and
third light beam épots to the diametrical two sides of the
center light beam spot; a 1i§ht beam receiver means for
receiving the reflections of the first, second and third
light beam spots from the optical disk, to thereby obtain
first, second and third signals; and a calculator means for
calculating an addréss signal on the basis of the second
and third signals. |

And according to a sixth aspect of the present
invention, there is provided an optical disk apparatus for
recording data on and/or reproducing the same from an
optical disk where lands and grooves are formed
- alternately. This apparatus comprises an irradiator means
for irradiating a light beam spot to a target tréck on the
optical disk where thé grooves ﬁobbled on the basis of
address information and the non-wobbled DC grooves are
formed alternately while each of the-lands is interposed
therebetween, and either the lands or the grooves
constitute data reéording and/or reproducing tracks; a

light beam receiver means for receiving the reflection of
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the light beam spot from the optical disk; and a calculator
means for calculating, on thé basis of the output of the
light beam receiver means, the address of the position
where data are récorded and/or reproduced.

In the recording medium of the first aspect, the
left and right edges of only one of two mutually adjacent
tracks are wobbled correspondinély to address information
shared by the two tracks. Therefore, the distance from the
wobbled edge of a certain track to the other wobbled edge
is rendered longer to consequently facilitate irradiation
of a laser beam onl& to the edge of that track.

In the recording medium of the second aspect, the
left and right edges of a non-recorded area between two
mutually adjacent traéks are wobbled correspondingly to
~address information shared by the two tracks. Therefore,
.the distance from the wobbled édge of a certain track to
the other wobbled edge is rendered 16nger to consequently
facilitate irradiation of & laser beam only to the edge of
that track; and the track pitch can be narrowed.

In the information recording method of the third
aspect, the left and right edges of only one of two
mutually adjacent tracks are wobbled to reqord.the address
information shared by the two tracks, hence realizing

manufacture of a recording medium with a narrower track



10

pitch.

In the recording medium of the fourth aspeét, the
left and.right edges of a non-recorded area between two
" mutually adjacent tracks'are wobbled to record address
information shared by the ﬁwb.tracks, hence realizing
manufacture of a recording medium with a narrower track
pitch. | |

In the optical disk apparatus of the fifth aspect,
a first light beam is irradiated to a first track for
recording data £herein or reproducing the same therefrom,
and also a second light beam is irradiated to a wobbled
edge of the first track or a second track-along the center
between the first and second tracks. Then £he address of
the position irradiated with the first beam is calculated
on the basis of the amount df the reflection of the second
beam from é recérding medium, whereby the address
-information can be read properly even in the case of a
narrower track pitch. |

An& in the optical disk apparatus of the sixth
aspect, a light beam is irradiated along the center of a
track so as to record or reproduce.data, and then there are
received the reflection 6f a first portion of the light
beam irradiated to a wobbled edge of a recording medium,

and also the reflection of a second portion of the light
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beam irradiated to a non-wobbled edge thereof.
Subsequently the address of the position irradiated with
the light beam is calculated on tﬁe basis of the amount of
the received reflection of the first portion, whereby the
address information can be read properly by the data |
reéording/reproducing light beam even in the case of a
nafrower track pitch.

The above and other features and advantages of the
present inventién will become apparent from the following

description which will be given with reference to the

- illustrative accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram of an embodiment

- representing a recording/reproducing apparatus of the

present inﬁention;
Fig. 2 is a block diagram showing a structural

example of a recording/reproducing unit 4 included in Fig.
1;

Fig. 3 is a sectional view showing a structural
example of a drive 22 in Fig. 2;

Fig. 4 is a sectional view showing a structural

example of an optical head 34 in Fig. 2;

Fig. S is a plan view of an embodiment representing
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a recording medium of the present invention;

fig. 6 illustrates the shapes of tracks on the
recording medium of Fig. 5; |

Fig. 7 illustrates exémplary positions of spots in
~ a recording or reproduction mode on even-numbered tracks on
the recording medium of Fig. 5;

Fig. 8 is a block diagram éf an embodiment
representing an address recording device of the present
invention; |

Fig. 9 is a block diagram showing a s£ructura1
example of an ADIP ;ncoder 52 in Fig. 8;

Fig. 10 is a block diagram showing a structural
example of a signal proceésor 23 in Fig. 2;

Fig. 11 is a block:diagrém.showing a structural
example of a wobble signal detector 9 in Fig. 1;

Fig. 12 illustrates how address information in the
recording medium is read out by the use of a data
recording/reproducing laser Beam;'

Fig. 13 is a plan view of another embodiment
repfesenting the recording medium of the present invenéion;

- Fig. 14 illustrates exemplar§ pbsitions of spots in
a recording or reproduction mode on even-numbered tracks on
the recording medium of Fig. 13; |

Fig. 15 is a block diagram showing a structural
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e;amplé of a wobble signal detectoi 9 employed in the
embodiment which records data on and/or reproduces the same
from the'récording medium of Fig. 13;

Fig. 16 illustrates how address information in the
recording medium of Fig. 13 is read out by the use of a
data recording/reproducing laser beam; and

Fig. i7 is a plan view of an exemplary recording

medium in the related art.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 is ;.bloék diagram of a first embodiment
representing the optical disk apparatus of the present
invention. In this embodiment, a data modulator 1 converts
predetermined input data into a céde of a predetermined
format adapted to be recorded on a disk and then outputs
the code to a recording head control circuit 2.

The recording head control circuit 2 supplies a
control siggal to a.récording/reproducing head 21 (Fig. 2)
in a recor&ing/reproducing unit.4, so that the code
supplied from the data modulator 1 is recorded on a disk 11
(recording medium such as magneto-optical disk).

The recording/reproducing unit 4 records the data
(code) on the disk 11 under control of the :ecording head

control circuit 2, and also performs other operations of
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irradiating a laser beam to the disk 11, receiving the
reflection of the laser beam to thereby read out the data
(code) recorded on the disk 11, outputting the_data.(code)f
thus read to a data demodulator 8, subsequently generating,
from the received reflection of the laser beam, a tracking
error signal, a focus error signal and a wobble signal
which includes addresé information, and then outputting the.
tracking error signal and the focus efror signal to a servo
circuit 7 while outputting the wobble signal to a wobble
signa; detector 9 (discriminator means) .

On the basis of the wobble signal supplied from the
- recording/reproducing unit 4, the wobble signal detector 9
makes a discrimihation as to whether the track being
currently recorded or reproduced is an odd-numbered track.
or an even—numbered'track; and then outputs a
discriminafion result signal (track diScrimination-signal)
to an address decoder 5 (calculator means). The wobble
signal detector 9 further performs an oéeration of
converting.the'wobble signal supplied from the recording/
réproducing unit 4 into an address infofmation signal andl
then outputting the same to the address decoder 5.

The wobble éignal detecfor 9 performs another
operation of extracting a carrier signal out of the wobble .

signal supplied from the recording/reproducing unit 4 and
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outputting the same to a servo circuit 7.

The address decoder 5 calculates an address from
the address information signal and the track discrimination
signal supplied thereto from the wobble signal detector 9,
and then outputs the address to a system controller 3.
| The system controller 3 outputs a predetermined
control signal to the servo circuit 7 in accordance with
the address supplied from the address decoder 5. And in
response to a signal supplied from an input unit 6 and
corresponding to a desired actuation, the system controller
3 outputs to the se¥vo circuit 7 the control signal
corresponding to the desired actuation, thereby controlling
the fecording/reproducing'unit 4;

Thé servo circuit 7 controls a drive 22 (Fig. 2) of
the recording/reproducing'unit 4 in accordance with the
focus error signal and the tracking error signal supplied
from the recording/reproducing unit 4, thereby shifting the
whole of an optical head 34 and an objective lens 45
thereof to'adjust the fdcus and the tracking of a laser
beam utilized for data detection.

The servo circuit 7 also controls a spindle motor
31 (Fig. 2) of the recording/reproducing unit 4 in
accordance with rotation information obtained from the

wobble signal detector 9, thereby rotating a disk 11 at a
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predetermined velocity. The servo circuit 7 further
controls the recording/reproducing unit 4 in accordance
with a control signal supplied from the system controller
3. | |

The data demodulator 8 demodulates the déta (data
detection signal) read out from the disk 11 by the
recording/reproducing unit 4, hence restoring the original
data.

Fig. 2 is a block diagram showing a structural
example of the recording/reproducing unit 4. A magnetic
head 33 and an optieai head 34 constituting a recording/
reproducing head 21 are operated in response to a control
signal supplied from the recording head control circuit 2,
and generate a magnetic field and a laser beam,
respectively, to record predeiermined data on the disk 11.

The optical head 34 irradiates a laser beam to the
disk 11, then receives the reflectibn of the laser beam,
and outputs to a signal processor 23 an electric signal
propbrtionél to the amount of the received réfiection.

The drive 22 has a spindle motor 31 for rotating
the disk 11 and a mechanism deck 32 for shifting the
recording/reproducing head 21, and is operated in response
to a control signal supplied from the servo circuit 7.

The signal processor 23 processes the signal
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obﬁained from the recording/reproducing head 21, then
generates a data detectioh signal, a tracking error signal,
a focus erfor signal and a wobble signal, and subsequently
outputs the data detection signal to the data demodulator
8, the tracking_errdr signal and the fdcus error signal to
- the servd circuit 7, and the wobble signal to the wobble
signal detector 9, respedtively.

Fig. 3 shdws a-étructural example of the drive 22.
The spindle motor 31 serves to rotate the disk 11 placed
fixedly on a turﬂtablé 33. And the mechanism deck 32
shifts the recording/reproducing head 2; in the radial
direction of the disk 11 in response to a control signal
obtained from the servo circuit 7.

'Eig. 4 shows a structural example-of the
recording/reproducing head 21. In this diagram, a laser
diode 41 emits a red laser beam having a wavelength of
680nm, which is then focused in a predetermined area of the
redording layer of the disk 11 via a collimator lens 42, a
grating 43;'a beam splitter 44A and an objective lens 45
(irradiator means). The reflection of the laser beam from
the disk 11 is incident.upon the beam splitter 44A via the
objective lens 45 again, so that a portion of the p-
polarized beam component (e.g., 30 percent of p-polarized

beam compbnent) and the entirety of the s-polarized beam



18
component are extracted and then are incident upon a beam
splittef 44B. Subsequently a portion of the incident laser '
beam is caused to be incident upon a lens 46, while the
remaining major portion thereof is caused to be incident
upon a polarized beam-splitter 50 via a half-wave plate 49.
In the polarized beam splitter SO, the incident laser.beam
is separated into the s-polarized beam component and the p-
polarized beam compénent, which are then caused to be
incident upon a lens 57A and a lens 58A,'respective1y.

The laser beam outputted from the beam splitter 44A
and incident upon the lens 46 is then caused to be incident
upon a phoﬁo diode 48A via a lens 47 which gi#es
_asiigmatism to the beam, whereby the beam is converted into
an eiectric signal pﬁoportional to the intensity of the'
beam. This electric signal is outputted as a servo signai
(focus erfor signai and tracking error signal) to the servo
circuit 7. Meanwhile the laser beam outputted from the
'polarized beam splitter 50 is caused to be incident upon a
photo diode 48B and a photo diode 48C via lenses 57A and
578, and lenses 58A and 58B, respectively. These photo
diodes 48B and 48C convert the incident laser beams into
proportional electric signals and then output the same.

The electric signals thus outputted from the photo diodes

48B and 48C are differentially amplified, and then the
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output is supplied as a data detection signal to the data
demodulator 8. |

Since the state of polarization of the return beam
for data detection is changed in accordance with the
recorded data, the data can be detected from the difference
between the polarized beam components received by the photo
diodes 48B and 48cC. | |

: The magnetic head ;3 is disposed opposite to the
objective lens 45 with the disk 11 positioned therebetween,
and a magnetic field corresponding to the recording
position is appliéd;to the disk 11.

In this embodiment, three laser beams are disposed
at predetermined intervals and are irradiated to the disk
11, wherein tracking servo control is executed by &
differential push-pull (DPP) method with such three laser
beams. One of the two outer laser beams (side beams) is
used for reading out address information, while the center
laser beam is used for fdcus servo control as well as for
recording or reproduction of data.

It is also possible to execute three—spbt tracking.
servo coﬁtrol by utilizing the two side beams out of the
entire three laser beams. In this case, the difference
between the amounts of the two return side laser beams is

used as a tracking error signal.
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Fig. 5 shows an exemplary structural plan view of
the disk 11 representing an embodiment of the recording

medium of the present invention. The disk 11 has uneven

portions termed grooves and lands which are formed spirally

(or concentrically) in the circumferential direction. And
either_the grooves or the 1ands'constitute tracks
(recording areas).where data are recorded or reproduced,
while the lands or the grooves hot constiﬁuting the tracks
form noh—recorded‘areas. "In the grooves or the lands

constituting the tracks, left and right edges 12-1 to 12-5

of every other track are wobbled correspondingly to address -

information. Due to this arrangemgnt,'any one wobbled edge
and the next‘wobbled edge of the other track are spaced
apart from each other'hy a distancé of more than one track
"-pitch,lso that the interfgrence derived from the edge of
the other track can be suppressed when the address
information is read out from £hese edges.

On this disk 11, there are formed double spiral

tracks as illustrated in Fig. 6. More spécifically, tfacks

are numbered as TO, Tl, T2, T3 and so forth in this order
sequentially from the innermost toward the outermost, in
such a manner that odd-numbered tracks (tracks A).are_

mutually continuous in the ofdér of track numbers but are

independent of even-numbered tracks, and the even-numbered
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tracks (tracks B) are mutually qontinuous in the order of
track numbers but are.independent of the odd-numbered
tracks. For example, track TO ié continuous with track T2,
track T4, track T6 and so forth, while track T1 is
cSntinuous with track T3, track TS, track T7 and so forth.

Address information shared by the tracks T1 and T2
is retained in the shape of left and right edges 12-2 and
12-3 of the track T1, and address information shared by the
tracks T3 and T4 (not shown) is retained in the shape of
left and right edges 12-4 and 12-5 of:the track T3.

In a modifi;ation, it is also possible to retain
the address information of the track T1 alone in the shape
of left and right edges 12-2 and 12-3 of the track Tl while
retaining the address informa£ion of the track T3 alone in
the shape of left and right edges 12-4 and 12-5 of the
track T3 withont recording'the address information of the
track T2 in any predetermined edge, and to calculate the
same indirectly from the address information of the track
Tl or that 6f the track T3. 1In this case, the address
information is recordeq only in the odd-numbered tracks,
but none of address information is recorded in any even-
numbered track.

Further, as shown in Fig. 5, a laser beam spot 13-1

for recording or reproducing data is so irradiated that its
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‘center is positioned at the center of a target track (e.g.,
track Tl). Meanwhile, spots 13-2 and 13-3 of the two side
laser beams (for detectio@ of tracking error) are under DPP'
tra&king servo contrﬁl, so that each of these spots is
irradiated to a position (between the tracks TO and T1, or
between the tracks T1 and T2) deviated by half the width of
the track pitch toward the inside or outside of the disk
11. Then, the crosétalk can be suppressed since the spots
13-2 and 13-3 are not superposed oh the wobbled edges (in
th;s case, edges 12-1 and 12-4) of the other tracks.

 For this purpose, the photo diode 48A in Fig. 4 has
three light recéiving parts 48-1 to 48-3 (Fig. 10) to
receive the three beam spots 13-1 to 13-3, and detects the
laser beam for focus error detection and also the two laser
beams for tracking-érror detection. The light receiving
part 48-1 to receive the laser beam for focus error
detection is divided into four light receiving regions A to
D. Since tracking error detection is eiecuted by the DPP
" method, each of the light receiving parts 48-2 and 48-3 to -
receive the laser beams for tracking error detection is
divided into two light receiving regions E and F or G and
H.

These light receiving regions A to H are so formed

as to receive the beams relative to the irradiation regions
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A to H of the spots 13-1 to 13-3 shown in Fig. 5.
Regarding this point, a detailed explanation will be given
later with reference to Fig. 10.

As mentioned, the two laser beams (side béams) for
tracking error detection.are irradiated to tﬁe edge 12-2
and the edge 12-3 along the center between the tracks T1
and TO or along the center between the tracks T1 and T2
where data recording or reproduction is performed, and the
return_beamé thereof are received by the photo diode 48A.
And the shape of either the edge 12-2 or the edge 12-3
including the same address information is detected from the
.two return beamsireceived by the photo diode 48A, so that
the address information of the track Tl is read out.

When data recording or reproduction is performed in-
the track T2, as shown in Fig. 7, the laser beaﬁ spot 13-2
for trackihg error detection is irradiated to the edge 12-3
: aloné the center between the tracks ﬁl and T2, and the
return beam thereof is received by the photo diode 48A.

The shape of the edge 12-3 is detected from the return beam
thus received, and the address informétion shared by the
track T1 is calculated from the signal representing such
shapé.

In case the address information is shared by the

track T3 (and the track T2), the address information can be
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acquired similarly by utilizing the laser beam spot 13-3.

Fig. 8 shows a structural example of an embodiment
representing the address recording device of the present
invention. An ADIP (Address in pre-groove) data generator
51 generates address data on the disk 11 (disk 55) and-
outputs such data to an ADIP encoder 52.

The ADIP encoder 52 executes biphase modulation
with the address data supplied'theretq, then frequency-
modulates a carrier of a predetermined frequency with the
modulation signal (biphase signal), and outputs the
modulated signal (Fﬁ signal) to an opticai head 53
(recording means). |

The optical head 53 irradiates the laser beam to
the disk 55 (master), which is coated with photoresist on
its surface, while wobbling the laser beam in acéordance .
with the modulated signal supplied thereto.

The disk 55 is coated with photoresist on its
surface and is irradiated with the laser beam while being
rotated at a predetermined rate by means of a motor 56.
The surface of the disk 55 is thus exposed, in the wobbled
shape corresponding to the address information, by the
laser beam from the optical head 53. Thereafter the disk
surface is developed to form wobbled grooves, and a land is

formed between the grooves.
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In this stage of the operation, the optical head 53
generates two laser beams and wobbles thé first béam
correspondingly to the addfess information to be recorded,
thereby wobbling the two edges of each odd-numbered irack.
Meanwhile the opfical head 53 positions the second beam
inside of the first beam.ﬁhile leaving the second beam
fixed (non-wobbled), whereby the two side edges of each
inner adjacént even-numbered track are formed to be
straight (circular).

| - The two beams are shifted in accordance with the
rotation of the disk 55 in such a manner as to form a land
between the locus (groove) of the first beam and that of
the second beam, whereby tracks are so formed on the disk
that, as shown in Fig. 5, the left and right edges 12-1 to
12-5 of every other track are wobbled.

A étamper is produced out of the disk 55 (with
uneven portions of the surface), and further a multiplicity
of disks 11 (repliéa disks) are manufactured out of such a
stamper. in this specifiéation, a portion formed as a
result of the exposure is termed a groove, and a portion
formed without the exposure (a portion formed as a result
of such a groove) is termed a land.

In producing a stamper for manufacture of disks 11

in the manner described, a laser beam is ‘irradiated to the
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disk 55 while being wobbled correspondingly to the address
information, so that the address information is recorded in
the edges of tracks. And the stamper obtained by
transcribing the disk 55 is fu:ther transcribed to thereby
manufacture a disk 11 where the edges of tracks are wobbled
correspohdingly to the address information.'

Thus, as shown in Fig. 5,.£he address information
of the track is recorded in the left and right edges 12-1
to 12—5 of every other track.

It is a matter of course that the above may be so
modified as to wobbie the edges of even-numbered fracks.

Fig. 9 shows a structural example of the ADIP
encoder 52 in Fig. 8. An oscilla£or 6 generates a
reference signal having a frequency of 44.1 kHz, and
-outputs the same to frequency converters 62 and 63.

Thé-frequency converter 62 divides by seven the
frequency of the reference.signal supplied ffom the
oscillator 61 and then outputs a refereﬁce signal of 6360
Hz to a biphase modulator 64. Meanwhile the frequency
converter 63 divides by two the frequency of the reference
signal supplied from the oscillator 61 and then outputs a
carrier signal of 22.05 kHz to an FM modulator 65.

The biphase modulator 64 modulates the reference

signal of 6300 Hz, which-is supplied thereto from the
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frequency converter 62, with the address data supplied from
the ADIP data generator 51, and then supplies the modulated
signal (biphase signal) to the FM modulator 65.

The FM modulator -65 freqﬁency-modulates the carrier
signal, which is supplied thereto from the frequency
converter 63, with the biphase signal supplied from the
biphase modulator 64, and then outputs the modulated FM
signal to the optical head 53.

In this manner, the ADIP encoder 52 modulates the
address data (ADIP data) and outputs the FM signal thereof
to the optical head.53.

~ Fig. iO shows a structural example of the signal
p;oceséor 23 in Fig. 2. A calculating circuit 71 is
supplied with, from the light receiving part 48-2 of the
photo diode 48A, electric signals E and F which corréspohd
to the amoﬁhts of the 1i§ht beams incident upon two regions
E and F divided in the direction of tracks, then calculates
the difference betweeh the two signals, and outputs the
result of éuch-calculation (E - F) to a calculating circuit
78. The circuit;71 further calculates the sum of the two
signals E and F, and then outputs the result of such
calculation (E + F) to the wobble signal detéctor 9. 1In
the case of executing tracking servo control by the DPP

method, the calculating circuit 71 may be so formed as to
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output the difference (E - F) between the electric signals
E and F to the wobble signai detector 9.

A calculating circuit 72 is supplied with, from the
light receiving part 48-1 of the photo diode 484, electric
signals A, B, C and D which correspond to the amounts of
the light beams incident upon four regions A to D divided
in the direction of tracké-and in the direction
- perpendicular thereto,.and is further supplied with
electric signals I and J wh;ch correspond to the amounts of
the light beams incident upon the light receiving region I
of the photo diode 48B and the light receiving region J of
the photo diode 48C. Subsequently the circuit 72
calculates a data deteqtidn signal (I - J) on the basis of
the electric signals thus supplied, and then outputs the
detection signal to the data demodulator 8. The circuit 72
'also calcuiates a focus error signal ((A + C) - (B + D))
and outputs the resuit of such calculation to the servo
circuit 7.

The'calculating circuit 72 further calcuiates, on
the basis of the signals A, B, C and D supplied the;eto, a
signal ((B + C) - (A + D) which corresponds to the tracking
error in the light receiving part 48-1, and then outputs
| the result to a calculating circuit 78.

The calculating circuit 72 also calculates the sum
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of the signals A and D supplied thereto, and outputs the
result (A + D) to the wobble signal detector 9. This
circuit 72 further calculates the sum of the signals B and
C supplied thereto, and outputs the result (B + C) to the
wobble signal detector 9.

A calculating circuit 73 is supplied with, from the
light receiving part 48-3 of the photo diode 48A,'e1ectrié
signals G and H which correspond to the amounts of the
light beams incident upon two regions G and H divided in
the direction of tracks, then calculates ihe difference
between the signals; and outputs the result of such
calculation (G - H) tb the calcﬁlating circuit 78. The
circuit 73 further calculates the sum of the two signals G
and H, and then 6utputs the result of such calculation (G +
H) to the wobble signal detector 9. 1In thé case of
executing tracking servo control by the DPP methéd, the
calculating circuit 73 may be so formed as to output the
difference (G ~ H) between the electric signals G and H to
the wobble signal detector 9.

Subsequently, on the basis of the output (E - F) of
the calculating circuit 71, the output ((B + C) - (A + D))
of the calculating circuit 72 and the output (G - H) of the
calculating circuit 73, the calculating circuit 78

calculates a tracking error signal ((B + C) - (A + D) -~
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k((E - F) + (G - H)) (where k is a predetermined constant)
in the DPP method, and then outputs this signél to the
servo circuit 7;

In the case of‘executing tracking servo control ﬁy
the three-spot method, spots 13-2 and 13-3 are disposed
with an inward or outward deviation of 1/4 track pitqh from
the spot 13—;, and the calcuiating circuit 71 outputs a
signal (E + F) to the calculatihg circuit 78, while the -

célculating circuit 73 outputs a signal (G + H) to the
calculating circuit 78. Subsequently the calculating
circuit 78 calculgtés the différence between the outéut (E
+ F) of the caiculating'circuit.71 and the output (G + H)
of the calculating circuit 73, and then délivefs the result
as a tracking error signal ((E + F) - (6 +'H) to the servo
circuit 7.

In this manner, the signal processor 23 processes
the signals obtained from the photo diodes 48A, 48B, 48C,

and delivers the processed signals to predetermined

circuits réspectively. B

Fig. 11 shows a structuial example of the wobble
signal detector 9 in Fig. 1. A band pass filter (BPF) 91
extracts, out of the signal (E + F or E - F) supplied from

the calculating circuit 71 in the signal processor 23, a

frequency component of merely a predetermined band whose
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center frequency is, in this case, 22.05 kHz of the carrier
signal used to produce a wobbled edge, whereby the signal
without any unrequired signal component is outputted.to an
FM detecting circuit 92.

The FM detecting circuit 92 performs FM detection
of the signai outputted from the BPF 91, thereby detecting
the biphase signal and outputting the same to a biphase
decoder 93. The circuit 92 further serves to extract the |
carrier signal out of the signal supplied from the BPF 91,
and then outputs the extracted signal to the servo circuit
7. -

The biphase decoder 93 decodeé the output biphase
signal of the FM detecting circuit 92 to form an address
information signal, and then outputs this signal to an
error correcting circuit 94.

| The error correcting circuit 94 performs errof
correction of the address information signal supplied
thereto from the biphase decoder 93, and.then outputs to an
- address information comparator circuit 95 both of an error-
corrected address informétion signal Ai and an error
information signal El inclusive of the error correcting
‘information.

A BPF 96 extracts, out of the signal (G + Hor G ~

H) supplied from the calculating circuit 73 in the signal
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processor 23, a frequency component of merely a
predetermined band whose center frequency is that of the
carrier signal used to produce a wobbled edge, whereby the
signal without any unrequired signal component is outputted
to an FM detecting circuit 97.

The FM detecﬁing circuit 97 performs fM detection
of the signal outputted from the BPF 96, thereby detecting
the biphase signal and outputting the same to a biphase
decoder 98. The circuit 97 further serves to extract the
carrier signal out of tﬁe signal suppliedlfrom the BPF 96,
and then outputs thé extracted signal to the serva circuit
7. The servo circuit 7 selects either the carrier signal
obtained from the FM detecting circuit 92 or the carrier
signal from the FM detecting circuit 97, and uses the
selected signal which is more satisfactory with less
harmful influence such as noise.

The biphase decoder 98 decodes the output biphase
signal of the FM detecﬁing circuit 97 to form an address’
informatioh signal, and then outphts this signal to an
errof correcting circuit 99.

The error correcting circuit 99 perfbrms error
correction of the addfess information signal supplied
~thereto from the biphase decoder 98, and then'outputs to

the address information comparator circuit 95 both of an
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error-corrected address information signal A2 and an erfor
information signal E2 inclusive of the error correcting
information. |

Referring to the efror information signal El
obtained from the error correcting circuit 94 and the error
information signal E2 from the error correcting circuit 99,
the address information comparator circuit 95 makes a
decision as to whether the address information signal Al
from the error correcting circuit 94 is identical with the
address information signal A2 from the error cprrecting
circuit 99. (When £he two signals have a phase deviation
due to the positional deviation of a certain distance.
between the spots 13—2.and 13-3 in the track direction, the
circuit 95 delays the preceding spot output correspondingly
to such distance and makes a decision by comparing the two
signals with each other). And if the result of the above
_decision signifies that the two address information signals
are identical with each other (aslshown in Fig. 5), the
track where recording or reproduction is being currently
performéd is regarded as a wobbled track (odd-numbered
track in the case of Fig. 5). Meanwhile,-if the result of
the above.decision signifies that the two address
information signals are not identicallwith each other (as

shown in Fig. 7), the track is regarded as a non-wobbled
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one (even-numbered track in the case of Fig. 7), and the
decision result (track discrimination signal) is outputted,
together with the address information signals Al and A2, to
the addréss decoder 5.

Thus, the wobble signal detector 9 performs
discrimination between tracks on the basis of a wobble
signal in the manner mentioned.

Hereinafter an explanation will be given on the
operation of the above émbodiment.

First in a data recording mode, when a
predetermined manipﬁlation is performed in the‘input unit
6, the system controller 3 supplies a predetermiped signal
to the servo circuit 7 in response to such manipulation,

. and then the servo circuit 7 controls the recprding/

- reproducing unit 4 in res?énse to the supplied signal,
thereby stérting rotation of the disk 11 and irradiation of
a laser beam, and subsequently executing detection of a
tracking error signal, a focus error éignal and a wobble
signal. -

The tracking error signal and the focus error
signal detecied by the recording/reproducing unit 4 are
outputted to the servo circuit 7, which then supplies a
predetermined control signal to the drive 22 in accordance

with the input signals and executes focus servo control and
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tracking servo control.

Meanwhile the wbbble sigﬁal detected by the
recording/reproducing unit 4 is supplied to the wobble
signal detector 9, which then converts the ﬁobble
information signal into an'address information signal and
outputs the converted signal.to the address decoder 5.

The address decoder 5 calculates the corresponding
address on the basis of the address information signal
supplied thereto, and outputs fhe address to the system
.controller 3. |

The system E6ntroller 3 actuates the drive 22 in
the recording/reproduéing unit 4 with reference to the
input address, and then instructs the servo circuit 7 to
move the magnetic'head-33 and the optical head 34 to
desired positions thereof for recording-the data.

Whén the magnetic héad 33 and the optical head 34
have been moved to the data recording positions thereof,
the system controller 3 instructs the recording head
control circuit 2 to record the data (code).

Subsequently the recording head control circuitlz
controis the magnetic head 33 to record the data (code) in
the track on the disk 11.

Thus, the data are recorded on the disk 11..

Thereafter in a data reproduction mode, when a
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predetermined manipulation is performed in the input unit
6, the system controller 3 supplies a predetermined signal
to the servo circuit 7 in reéponse to such manipulation,
and then the servo circuit 7 controls the recording/
reproducing unit 4 in response to the supblied signal,
thereby starting rotation of the disk 11 and irradiation of
a laser beam, and subsequently exécuting detection of the
tracking error signai, the focus error signal and the
wobble'signal.-

The tracking error signal and the fbcus error
signal detected by £he recording/rgproducing unit 4 are
outputted_to the servo éircuit 7, which then supplies a
predetermined control signal to the drive 22 in accordance
with the input signals and execﬁtes focus servo control and
tracking servo control.

Meanwhile the wobble sigrnal detected by the
recording/reproducing unit 4 is suppliedltd the wobble
signal detector 9, which then converts the wobble
information éignal'into an address information signal and
outputs the cohverted signal to the address decoder 5.

The address decoder 5 calculates the corresponding
address on the basis of the address information.sighal

supplied thereto, and outputs the address to the system

controller 3.
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The system controller 3 actuates the drive 22 in
the récording/rep:oducing unit 4 with reference to the
_ input address, and then instructs the servo circuit 7 to
move the optical head 34 to its desired positions for
reproducing the data.

With such movemght to the data reproducing positién
and execution of each sefvo control, a dafa detection
signal obtained from the recording/reproducing unit 4 is
outputted to the data demodulator 8, which then demodulates
the data &etection signal to the former data and outputs
the same therefrom.. |

In this manner, the data are reproduced from the
disk 11. |

'As'described above, with discrimination between the
'tracks, the address information is read.out ffom the disk
11 where the left and right edges of grooves or lands
arranged to form tracks are wobbled, in every other track,
correspondingly to the address information.

Fié. 12 illustrates how the address information is
read out from the disk 11 by using, instead of side beam
spots 13-2 and 13-3, a data recording/reproducing laser
_beam spot 13-1.

When the address information is read by the use of

a data recording/reproducing laser beam, the data
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recording/reproducing laser beam spot 13-1 is so irradiated
that, in a track Tl having wobbled edges 12-2-and 12-3, its
irradiation regions A and D include the wobbled edge 12-2
while its irradiation regions B and C include the Qobbled
eﬁge 12-3.

Meanwhile in a track T2 having none of wobbled
edges, the data'recording/reproducing laser beam spot 13-1
is so irradiated that its irradiation regions A and D
include the wobbled edge 12-3 of the inner adjacent track
- 71 while its irradiation regions B and C include thé
wobbled edge 12-4 of the outer adjacent track T3. .

And the address is read by using the beam
corresponding'to the irradiation regions A and D instead of
the beam correSpOnding'to the irradiation regions E and F,
and also by.using the beam corresponding to the irradiation
regions B and C instead of the beam corresponding to the
irradiation regions G and H shown in Fig. 5. In the wobble
signal detector 9, the address is read by using the signal
(A + D) from the calculating circuit 72 instead of the |
signal (E + For E - F) froﬁ the calculating circuit 71,
and also by using the signal (B + C) from the calculating
circuit 72 instead of the signal (G + H or G - H) from the
calculating circuit 73.

In this manner, the address reading is executed by
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using the data recording/reproducing laser beam.' According
to the above technique that executes the address reading
operation by using the data recording/reproducing laser
beam, the tracking servo control is not restricted
particularly to any specific method. |

Fig. 13 is a plan view of a structural example
representing another embodiment of the disk 11 in the
present invention. In this embodiment, each ﬁrack
(recorded area) is composed of a land, and its address is
recorded by wobbling the left and right_edges of an inner
adjacent'groove (noﬁ-reccrded area).

For example, address informaﬁion shared by a track
(1aﬁd)-T0 and an adjacent outer track (land) Tl is retained
in the shape of left and right edges 15-1 and 15-2 of a
groove (non-recorded area) positioned between the two
tracks TO and Tl. And address information shared by a
tiack (land) T2 and an adjacent outer track (land) T3 is
retained in the shape of left and right edges 15-3 and 15-4
of a groové positioned between the two tracks T2 and T3.

'In a modification, i£ is also poséible to retain
the address information of the track Tl alone in the edges
15-1 and 15-2 while retaining the address informafion of
the track T3 alone in the edges 15-3 and.15-4, and to

calculate the_address information of the tracks TO and T2
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indirectly on the baéis of the address informatién of the
tracks Tl and T3 respectively.

In the embodiment of Fig. 13, a spot 13-1 of a data
recording/reproducing laser beam is so irradiated that its
center is positioned at the center of a target track (e.g.,
track Tl). Meanwhile, spots 13-2 and 13-3 of two side
laser beams (tracking-error détecting laser beams) are
under DPP tracking servo control, so that each of these
spots is irradiated to a position (between tracks T0 and
Tl, or between tracks T1 and T2) deviated by half the width
of the track pitch toward the inside or oﬁtside of the disk
11. Then, the crosstalk can be suppressed since the spots
13-2 and 13-3 are not superpbéed on the wobbled edges (in
this case, edges 15-3 and so forth) of the other tracks.

In a modification, the tracking servo control  can
be executed also by a three-spot system with the use of two
side laser beams out of the entire three beams. In this
case, a tracking error signal is obtained from the
difference.between the amounts 6f the reflections of the
two side laser beams.

As mentioned, in this embodiment, spots 13-2 and
13-3 of the two laser beams (side beams) for tracking error
detection are irradiated to the edges 15-1, 15-2 and the

edges between the tracks T1 and T2 along the center between
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the track T1, where data recording or reproduction is
performed, and the adjacent inner track TO or the adjacent
outer track T2, and then the feturn beams thereof are
received by the photo diode 48A. And the shapes of the
edges 15-1 and 15-2 are detected by the spot 13-2, so that
the address information of the track T1 is read out.

When data recording or reproduction is performed in
the track T2, as shown in Fig. 14, the laser beam spots 13-
2 and 13-3 for tracking error detection are irradiated to
- the edges between the tracks T1 and T2 and to the edges 15-
3 and 15-4 along thé center between the tracks Tl and T2
and between the tracks T2 and T3. fhe address information
of the track T2 shared with the track T3 is read out from
the Shapeé of the edges 15-3 and 15-4 by the 1asér beam
spot 13-3 irradiated between the tracks T2 and T3.

The disk 11, vwhere the left and right edges of
grooves (non-recorded areas) not constituting £racks are
wobbled in every other track correspondingly to address
information as- described, is produced by utilizing the
address recérding device shown in Fig..s, similarly to the
aforementioned disk of Fig. 5.

In producing such disk, the first one of two beams
(laser light beams) is meandered by the optical head 53

correspondingly to the address information to be recorded,
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so that the edges of the groove between the tracks are
wobbled. Further the second beam is éositioned on the
outer side of the first beam and is held fixed (not
wobbléd), so that the left and right edges of the groove
between the'tracks are shaped to be straight (circular).

And the two beams are moved in accordance with the
rotation of a disk 55 in such a manner that a track (land)
is formed between the locus (groove) éf the first beam and
the loéus (groove) of fhe second beam, thereby producing a
disk where, as shown in Fig. 13, grooves are formed with
the left and right edges thereof 15-1 to 15-4 wobbled in
every other track. |

In a modification, it is also possible to form
Qrooves as tracks and to wobble the left and right edges of
lands.

Néxt, referring to Fig. 15, én explanation will be
given on an embddiment of the wobble signal detector 9 in
the optical disk apparatus which records dat& on and/or
reproduces the same from the disk 11'where, as shown in
Fig. 13, the left and right edges of grooves not
constituting tracks are wobbled in every other track
correspondingly to.address information.

In Fig. 15, a BPF 101 extracts, out of the signal

(E + For E - F) supplied from the calculating circuit 71
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in the signal processor 23; a frequency component of merely
a predetermined band whose center frequency is that of the
carrier signal used to produce a wobbled edge, whereby the
signal without any unrequired signal component is outputted
-to an adder 102 #nd a level detector/comparator 103.

A BPF 104 extracts, out of the signal (G + H or G -
H) supplied from the calculating circuit 73 in the signal
processor 23, a frequency component of merely a
predetermined band whose center frequency is that of the
carrier signallused to produce a wobbled edge, whereby the
Signal without any ;nrequired signal component is outputted
to the adder 102 and the level detector/comparato: 103.

The adder 102 calculates'the sum of the output of
the BPF 101 and that of the BPF 104, and then supplies such
sum to an FM detecting circuit 105.

The FM detecting circuit ‘105 performs FM detection
of the signal outputted from the édder 102, thereby
detedting the biphase signal and'outputting the same to a
biphase decoder 106. The circuit 105 further serves to
extract the carrier signal out of the signal supplied from
the adder 102, and then outputs the extracted signal to the
servo circuit 7. |

The biphase decoder 106 decodes the output biphase

signal of the FM detecting circuit 105 to form an address
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information signal, and then outputs this signal to an
error correcting circuit 107.

The error corfecting circuit 107 performs error
correction of the address information'signal supplied
thereto from the biphase decoder 106, and then outputs the
error-corrected address infoFmation signal to thé address
decoder 5.

Subéequently the level detector/comparator 103
compares the amplitude_of the output signal from the BPF
161 with the amplitude of the output signal from the BPF
104 io thereby discLiminate between the tracks.

In an exemplary case where data recording or
reproduc;ion is performed with irradiation of laser beams
as shown in Fig. 13, the signal E + F (or E - F) obtained
by receiving the laser beams jrradiated to the wobbled
edges 15-1 and 15-2 has a frequency proximate to the
carrier signal frequency, so that the amplitude of the
output signal from tﬁe BPF 101 indidates a predetermined
‘value.

Meanwhile, the signal G + H (or G - H) obtained by
receiving the laser beams irradiated to the non-wobbled
edges (between the tracks T1 and T2) includes only the DC
component, so that the amplitude of the output signal from

the BPF 104 is substantially zero. Therefore, it becomes
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possible, by comparing the output of the BPF 101 with that

of the BPF 104, to make a decision as to whether the track,
where recording or reproduction is currehtly performed, is
an odd-numbered track or an even-numbered one.

In the manner mentioned above, the address
information is read out, with discrimination between the
tracks, from the disk 11 where the left and right edges 15-
.1 to 15-4 of the grooves not constituting tracks are
wobbled in every other track correspondingly to the address
information. | |

Fig. 16 illﬁstrates how the address information is
read out from the disk 11 by using, instead of thelside
beam spots 13-2 and 13-3, a data recording/reproducing_
laser beam spot 13-1.

When the address information is read by the use of
a data recording/reproducing laser beam, the data
recofding/reproducing laéer beam spbt 13-1 is so irradiated
that, in a track Tl1l, its irradiation regions A and D
 include the wobbled edges 15-1 and 15-2.

Meanwhile in a track T2, the data recording/
reproducing laser beam spot 13-1 is so.irradiated that its
irradiation regions B and C include the wobbled edges.15-3

and 15-4.

In this case, the beam corresponding to the
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irradiation regions A and D is used instead of the beam
corresponding to the irradiation regions E and F shown in
Fig. 13, and the beam éarresponding to the irradiation_
regions B and C is used instead of the beam corresponding-
to the irradiation regions G and H shown in Fig. 13. 1In
the wobble éignal detector 9, the address.can be read by
using the signal (A + D) from the Calcu;ating circuit 72
instead of the signal (E + F or E - F) from the calculating
circuit 71, and also by using the signal (B + C) from the
calculating circuit 72 instead of the signal (G + H or G -
H) from the calcula;ing circuit 73.

According to the above technique that executes the
address reading operation by using tﬁe data recording/. :
reproducing laser beam, the tracking servo control is not
restricted particularly to any specific method.

As mentioned, the tracking-error detecting laser
beam is irradiated to a target track wobbled
correépondingly to the address information, and the desired
address at the position irradiated with the data detecting
laser beam is calculated on the basis of the amount of the
return beam. And data ére recqrded or reproduced
correspondingly to the address information.

The tracks formed to be spiral in the above

examples may be concentric as well. Further, it is to be
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noted that the optical disk apparatus of the present .
invention is not limited merely to the first and second
embodiments, .and also that grooves and tracks in the
present invention are not limited to the exemplary shapes
illustrated in Figs. 5 and 13. Moreover, the present
. invention is applicable to any recording medium other than
the aforementioned disk.

Although the present invention has been described
héreinabove.with reference to some preferred embodiments
thereof, it is to be understood that the invention is not
limited to such emb;diments alone, and a variety of other
changes and modificatipns-will be apparent to those skilled
in the art without'departing.from the spirit of the
invention. |

The scope of the invenﬁion, fherefo:e, is to be

determined solely by the appended claims.
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WHAT IS CLAIMED IS:

1. A recording meqiuﬁ.with address information
retained relative to tracks where data.are recorded and/or
reproduéed, said recording medium so composed that lands
and grooves are arranged alternately, and either the lands
or the grooves constitute said tracks, wherein the wobbled
grooves and the non-wobbled DC grooves are arranged
alternately while each of the lands is interposed
therebetween.

2. The recording medium according to claim 1,
wherein said wobblea grooves have address information.

3. The recording medium according to cléim 1,
wherein odd-numbered ones of said tracks and even-numbered
ones thereof are formed to be spiral separately.

4. A recording medium with address information
retained relative to tracks where data are recor&ed and/or
reproduced, said recording medium so.composed that lands
and grooves are arranged alternately, and the lands
constitute said tracks, wherein the wobbled grooves having
address information and the non-wobbled DC grooves are
arranged alternately while each of the lands is interposed
therebetween, and the mutually adjacent tracks with the
woﬁbled groove interposed therebetween share the address

information of said intermediate groove.
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5. A method of_recording information on a
recording medium whefe lands and grooves are formed
alternately, said method comprising the step of alternately
- arranging the grooves, which are wobbled on the basis of
address information, and the non-wobbled DC grooves while
interposing each of the lands therebetween. |

6. A recording medium wherein lands and grooves
are arranged alternately in such a manner that either the
lands or the grooves cpnstitute data recording areas, and
the wobbled grooves and the non-wobbled DC grooves are
arranged alternatél}.

7. BAn optical disk apparatus for recording data on
and/or reproducing the same from an opticai disk.where
lands and grooves are formed.alternately, said apparatus
comprising:

an irradiator means for irradiating a first_light
beam spot to a target track on the optical disk where the
grooves, which are wobbled on the basis of address
information, and non-wobbled DC grooves are formed
alternately while each oflthe lands is interposed
therebetween, And either the lands or the grooves
constitute data recording and/or reproducing tracks, said
irradiator means further irradiating second and third light

beam spots to the diametrical two sides of the center light
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beam spot;

a light beam receiver means for receiving the
reflections of said first, second and third light beam
épots'from said optical disk, to thereby obtain first,
second and third Signals; and

a calculator means for calculating an address
signal on the basis of said second and third signals.

8. The optical disk apparatus according to claim
7, wherein said lands constitute data recording and/or
reproducing tracks; and odd-numbered ones of said tracks
and even-numbered ones thereof are formed to be spiral
separately. |

9. The optical disk apparatus according to claim
8, wherein the mutually adjacent tracks with the wobbled
groove interposed therebetween share the address
information of said intermediate groove.

10. The optical disk apparatus according to claim
7, further comprising a discriminator means for
discriminating, on thélbasis of said second_ahd third
signéls, the £rack where data are recorded and/or_
reproduced.

11. An optical disk apparatus for recording data
on and/or reproducing the same from én optical disk where

lands and grooves are formed alternately, said apparatus
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comprising:

an irradiator means for irradiating a light beam
spot to a target track on the optical disk where £he
grooves wobbled on the_basis of address information and the
non-wobbled DC grooves aﬁe formed alternately while the
each of lands is interpoéed therebetween, and either the
landé or the grooves constitute data :ecording and/or
reproducing tracks;

a light beam receiver means for receiving the
reflection of said light beam épot froﬁ said optical disk;
and

a calculator means for calculating, on the basis of
the output of said light beam receiver means, the address
of the position where data are recorded and/or reproducéd.

12. The optical disk apparatus. according to claim
10, further comprising a discriminator means for
discriminating, on the basis of the output of said light

beam receiver means, the track where data are recorded

and/or reproduced.



