- 1 RECORDI NG MEDI UM OPTI CAL DI SK APPARATUS AND METHOD OF I@W&\B“f
" RECORDI NG BACKGROUND OF THE | NVENTI ON The present invention relates to a

recordi ng medium and an optical disk apparatus. And nore parti t he

“a--jpvention relates to a recording medi um such as an optical disk With

@@d@éss information retained relative to tracks where data are recorded
and/.or reproduced, and also to an opti:cal di sk apparatus for recording data
on and/or reproducing the sane froman optical disk where |ands and grooves
are fornmed alternately. Wth the recent devel opnent and progress of

mul ti'media, it has becone possible to handle a great capacity of data

i nclusi ve of di gREQIORDING MEDIUY, NETICALNDESK ARBARBRWSal |y such
data are stored in a recording nmediumlike an optical disk having a ‘3

predet erm ned nass ANPAMEPHOMNOF aINRORMATIONR cREGORDINGUI red t hrough
random access thereto. An.optical disk is randomaccessible and has a
hi gher recording density as conpared with a magnetic-

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



recording medium such as a floppy disk. And further a magneto-optical disk
i's al so usable as a recording nmedium for the above purpose since it is
adapted to rewite the 2 data stored therein. Mst of such _
magnet o- opti cal di sks have uneven portions terned grooves and |lands in an
informati on recording |ayer, wherein a carrier of a predeterm ned frequency
i nodul ated by cluster nunbers and sector nunbers indicative of positions
on the recording medium and the shape2of each groove is previously wobbl ed
i n accordance with the nodul ated signal, so that address information is-

retained wt (SP=YaleT=4S each groove. The nethod of recording
addr ess info?ﬁ%?igﬁsggdmgﬁgﬁﬁgg'the edges is congenial to a disk where data
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hi gh rEIiabib££¥ioh8“%ermed 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



redundancy and minimal interference to a data area. Fig. 17 shows an

exanpl e of a related art disk having grooves wobbl ed as nenti oned above.

this disk, data are recorded in grooves (which serve as tracks), and

address information of each groove is retained at wobbl ed edges on both
sides of the groove. Mre specifically, the left and right edges of each
groove have the sane address infornation representing the address of the

On

.inner groove. Therefore, in a data redbrdlng or reproduction node, a |aser
beamis irradiated to the grooves as shown in Fig. 17 3 to record or
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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).

here is
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track, and the shape of the wobbled edges is detected fromthe signal thus
cal cul at ed, whereby the address information is read out. Further in such a
di sk, each wobbled | and or groove is fornmed in accordance with an FM si gnal
obt ai ned t hrough frequency nodul ati on of. a di sk-rotation control carrier
signal by an address information signal. Therefore, in a disk replay node,
the shape of the |and or groove is detected, then the address information

I s read out through frequency denodul aion of the detection signal while
the carrier signal is extracted, and the disk rotation is controlled in
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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



According to this sanpling servo nethod, pits (prepits) representing :
address infornmation are fornmed previously at predeterm ned intervals al ong
a-track, and in witing or reading data, a reflected Iight beam from such
prepits is detected to thereby read the address information. Currently,
relative to such a recording nmediumas an optical disk or a nmagneto-optica
di*sk, the technique for enhancing the data recording density is in progress
to realize recording of a greater anmoung of data thereon. For exanple, a
study is now being advanced to achi eve a higher recording density by

narr owi ng th&iffﬁ&& itch and increasing the linear density in the
direction along Tracks. However, in recording an address on a CLV disk by

wobbl i ng an edge, t ) e_of the, bl ed edge is not synchronous with .
(different in phasehf; o{ﬁgﬁ‘@a %a%%t {'?ienﬂ\ﬁg‘b‘l'e@g%’g%‘ ﬁt"%r adj acent

groove (track). (Jn Fig. 17, the edges are drawn in synchronismw th each
ot her for th%)‘%%ét%ni‘éﬁ%e L1588 R Preblies thak, sher (xeading 10Uk he edges

are not syncﬁ&gnous nutuallga) Therefore, when the track pitch
(track-to-t r2dRress oinEPFmation fromda treck T1, a laser beam is.

irradiated onto, in addition to the two edges of the target

track T; (having address information of track Tl), one edge
of an inner track T0 (adjacent 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



signals including the address information read out fromthe edges are
interfered by the other edges to consequently cause crosstal k, whereby
readi ng the address is rendered 5 difficult. If the track pitch is
narrow in Fig. 17 for exanple, there arises a problemthat, when reading
out address information froma track T1l, a |aser beamis irradi ated onto,
I"n addition to the two edges of the ta;%et track T1 (havi ng address
i nformati on of track T1), one edge of i nner track TO (adjacent to track
T1l and having-address information of track TO) and one edge of an outer

track T2 (adbsgeied! SrhERChitinang paxbod;AdUtasalaE8EER LB rakeibRCK T2).

so that these two edges trac O and one e T2)
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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



track pitch to eventually fail in enhancing the recording density.
Meanwhile in the sanpling servo nethod, prepits need to be forned at
predeterm ned intervals in each track, so that the area usable for tracks
is reduced to bring about a problem of decreasing the recording capacity.
SUWARY OF THE I NVENTION It is therefore an object of the present invention
té realize proper reading of address infornmation despite a 6 narrowed
track pitch by recording the address ifformation nmerely in odd-nunbered or
even-nunbered tracks to | engthen the di stance between wobbl ed edges where
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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



invention, there is provided a recording mediumwi th address information
retained relative to tracks where data are recorded and/or reproduced. This
recording mediumis so conposed that | ands and grooves are arranged
alternately, and either the lands or the grooves constitute the tracks,
wherein the wobbl ed grooves and the non-wobbl ed DC grooves are arranged
al'ternately while each of the lands is interposed therebetween. According
to a second aspect of the present -invegtion, there is provided a recording
mediumwi th address information retained relative to tracks where data are

recorded angfar ,reproduyced.. This_recordi.ng nedi,umis s onposed t hat

| ands and ggwﬁb§?sﬁﬁe°§fP§ﬁ§8 Sy AREPFEA g'aﬁﬂdtﬂgnrﬂﬂggiegﬁggitute t he
tracks, wherein the wobhl ed grogves having address information and, the non;;:
wobbl ed . DC §FEQVES A€ P@ﬁ&e&iéﬁmﬁshm Vﬁh&?l gaghcRfothe landgeisands ist

[ osed t.her ebetween, and the mnutual
'nterp interposed therebetween, and éither 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



adj acent tracks with the wobbl ed groove i-nterposed therebetween share the
‘address information of the internedi ate groove. According to a third aspect
aof the present invention, there is provided a nethod of recording

i nformati on on a recordi ng nedi um where | ands and grooves are forned
alternately. This nethod conprises the step of alternately arranging the
gr ooves, which are wobbled on the basis of address information, and.the
non- wobbl ed DC grooves while interposiqg each of the |ands therebetween.
According to a fourth aspect of the present invention, there is provided a

recordi ng nmedi um wherei n | ands and grooves ,ar rranged alternately in such
a manner t Hete Sikghdy heam spols fxon %@%%}&éﬁ:%h gnd GaFéq-Fé‘g#&an
areas, and the wobbl ed grooves and the non- wobbl ed DC grooves are arranged
al t er nat el yreans QK Rpkanlakingn o fha t’tﬁslt%é’fprt@&ﬂuq’lﬂ%ﬂfi &he thereis
provi ded an optical disk apparatus for recording data_on and/ aor reproducing
the sane frlkightn hgam gzeceivar eans | 4he addrefso@fcdhe

alternately. This apparatus conprises an irfadiator neans
where data are recorded 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



for irradiating a first |light beamspot to a target track on the optical
di sk where the grooves, which are wobbl ed on 8 the basis of address
i.nformati on, and non-wobbl ed DC grooves are fornmed alternately while each
of the lands is interposed therebetween, and either the |ands or the
grooves constitute data recording and/ or reproducing tracks, the irradiator
rreans further irradiating second and third |ight beam spots to the
dianetrical two sides of the center |ilfht beam spot; a |light beamreceiver
means for receiving the reflections of the first, second and third |ight
-beam spots fromthe optical disk, to thereby obtain first, second and third
signal s; ami%elal cul ator means for calcul ating an address signal on the
basis of the second and third signals. And according to a sixth aspect of .;
the present inventikh, thegrecording medinm ok he fourtdy agpestat Fhe or -
recordi ng data on and/or reproducing the sanme from an

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



optical disk where |ands and grooves are formed alternately. This apparatus
‘conprises an irradiator neans for irradiating a |ight beam spot to a target
trrack on the optical disk where the grooves wobbled on the basis of address
i nformati on and the non-wobbl ed DC grooves are fornmed alternately while
each of the lands is interposed therebetween, and either the |ands or the
grooves constitute data recording and/.or reprodUC|ng tracks; a |ight beam
recei ver neans for receiving the reflegfi on of 9 the Ilght beam spot
fromthe optical disk; and a cal cul ator nmeans for calculating, on the basis

Of ot 1 10U Pogl, 4505l BB BERCIER IR R DRgBLAESS OF 1 PO “the
tracks. ar e SUBSEAReBEIYe o aRN5EF =, 6. B0Po PO HORHETaR L aREACHIED t ho tus’
tracks. Ther%fore, h%mgﬁfggn%giggggkgd on the 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 inventian 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 recordlng/reproduclng apparatus of the

present :anentlon H

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



~ wobbl ed edge of a certain track to the other wobbled edge is rendered

| onger to consequently facilitate irradiation of a | aser beamonly to the
edge of that track. In the recording medium of the second aspect, the |eft
and right edges of a non-recorded area between two nutual |y adjacent tracks
are wobbl ed correspondingly to address information shared by the two
ttacks. Therefore, the distance fromthe wobbled edge of a certain track to
the other wobbled edge is rendered |longgr to consequently facilitate
irradiation of alaser beanlonly to the edge of that track, and the track
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track

10 r.p Icordlng 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



In“the recording nedium of the fourth aspect, the left and right edges of a
non-recorded area between two nmutual |y adjacent tracks are wobbled to
record address information shared by the two tracks, hence realizing

manuf acture of a recording nediumwi th a narrower track pitch. In the
optical disk apparatus of the fifth aspect, a first light beamis
iIrradiated to a first track for recording data therein or reproducing the
sanme therefrom and also a second |ighizbeamis irradiated to a wobbl ed
edge of the first track or a second track along the center between the

first and second ftragks. t he ress of | 1] i rr.agdiated with
the first e céfc%I%?W%ng*?fggga‘g%e%og % e&‘@tj&r#&gfi‘{ rfehq:'lr efl ection
of the second beamfrom a recordi di u whey eby _t he addre i nf ormati on
can be r eaaelﬁ?%‘g"b‘f‘??{ ev(%%cﬁ; rF?‘Fl%rggs ata é}*rﬂﬂcf}o rr?!?%%%‘%ﬁ éﬁge A n the
optical disk apparatus of .t he sixth aspect I ght beamis irradi ated
al ong the cgﬁ?ﬁrt ? Ee??’éﬁl,k“%om%él% ‘ché}‘ji' (a)Jri"reproduce data, and then
there are received the reflection of a first &Kﬂtion f the, |ight
' 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. 17 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
repreéenting 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 reéording 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



beamirradiated to a wobbl ed edge of a recording medium and al so the
reflection of a second portion of the |ight beamirradiated to a

non- wobbl ed edge t hereof. Subsequently the address of the position
irradiated with the light beamis calculated on the basis of the anobunt of
the received reflection of the first portion, whereby the address

i nformation can be read properly by the data recordi ng/ reproducing |ight
beam even in the case of a narrower trggk pitch. The above and ot her
features and advantages of the present invention will becone apparent from
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structural (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



exahpl e of a recording/reproducing unit 4 included in Fig. 1; Fig. 3is a
sectional view showing a structural exanple of a drive 22 in Fig. 2; Fig. 4
is a sectional view showing a structural exanple of an optical head 34 in
Fig. 2, Fig. 5is a plan view of an enbodi nent representing 12 a
recordi ng nmedi um of ‘the present invention; Fig. 6 illustrates the shapes of
tracks on the recording nediumof Fig. 5; Fig. 7 illustrates exenplary
positions of spots in a recording or r oduction node on even-nunbered
tracks on the recording mediumof Fig. 5; Fig. 8 is a block diagram of an

enbodi ment representing _an address recording device of the present
i nventi on; ﬁ“g‘?“@til?ga SRS 4P AnSeR¥A FArgudts det ur al

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



exanmpl e of an ADI P encoder 52 in Fig. 8; Fig. 10 is a bl ock di agram show ng
a structural exanple of a signal processor 23 in Fig. 2; Fig. 11 is a block
di agram showi ng a structural exanple of a wobble signal detector 9 in Fig.
1, Fig. 12 illustrates how address information in the recording mediumis
read out by the use of a data recording/reproducing |aser beam Fig. 13 is
aplan view of another enbodi nent representing the recordi ng medi um of the
present invention; Fig. 14 illustratesygxenplary positions of spots in a
recordi ng or reproduction node on even-nunbered tracks on the recording
medi um of Fig. .13: Fig .15 isS bl o di agram show tructural 13
exanpl e of %gﬁ\g)%g?ﬁm%'i?%%a"eiﬁ?iﬂ'brqﬁ’%rﬁ?%ac*"ﬁc?ﬂg grﬁfﬂf t which
records data o d/oﬂ reprodyces trmeggne.fron1the recordiqunediun1of P
Fig. 13: controls the recording/reproducing unit 4 iIn 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



Fig. 16 illustrates how address information in the recordi ng nmedi um of Fig.
13 is read out by the use of a data recordi ng/reproducing | aser beam and
Fig. 17 is a plan view of an exenplary recording nmediumin the related art.
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Fig. 1 is a block diagram of a
first enbodi ment representing the optical disk apparatus of the present
imvention. In this enbodinent, a data nodul ator 1 converts predeterm ned
input data into a code of a predetermjqped format adapted to be recorded on
a disk .and then outputs the code to a recording head control circuit 2. The
recordi ng head control circuit 2 supplies a control signal to a

recor di ng/ ralfedned fFome ey recargingy/ reprodusdagdi @drro¥B€Mg unit 4,
so that the code supplied fromthe data nodulator 1 is recorded on a disk .
11 (recor digapenatiesna datadeteptdon ignadl, @ $rpckimg error signal, ‘
reécordi ng/ reproducing unit 4 records the data (code) on the disk 11 under
control of & Hoqus enton sigmlc@nd @ wobbde tsignadnd and subseguent 1yt her

operations of
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



1l4-irradiating a | aser beamto the disk 11, receiving the reflection of the
| aser beamto thereby read out the data (code) recorded on the disk 11,
outputting the data (code) thus read to a data denodul ator 8, subsequently
generating, fromthe received reflection of the |laser beam a tracking
error signal, a focus error signal and a wobbl e signal which includes
address information, and then outputting the tracking error signal and the
focus error signal to a servo circuit whi |l e out putting the wobbl e signa
to a wobble signal detector 9 (discrimnator nmeans). On the basis of the

wobbl e signal supplied fromthe recording/reproducing unit 4, the wobble
si gnal det cRPMPORLR @KL LELLAGTe] rﬂﬂ‘ij en, are v&%‘t’ré“tt PR & P8/ ng

currently recorded or reproduced is an odd-nunbered track or.an C
even- nunber@RlittRKk 44Bd tFRESQANGARLY A RAXLIQR Rf iHhe Jnqident Jasexr t r ack
discrimnation signal) to an address_decoder 5 (cal cul ator nmeans). The
wobbl e si grbeamei® ceansed (e thrringidentupen opkens b ofwhile 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



converting the wobbl e signal supplied fromthe recording/ reproducing unit
4 into an address information signal and then outputting the sanme to the
address decoder 5. The wobbl e signal detector 9 perforns another operation
of extracting a carrier signal out of the wobble signal supplied fromthe
recordi ng/ reproduci ng unit 4 and 15 outputti.ng the sane to a servo
ctrcuit 7. The address decoder 5 calcul ates an address fromthe address

i nformati on signal and the track discripgnation signal supplied thereto
fromthe wobbl e signal detector 9, and then outputs the address to a system

controller 3. .The system cqnt.roller 3 outputs. a predeternned coptyol

signal to tﬁ@tgggvéécﬁPPQ' ed ag EcgﬁFﬁaﬁggeﬁFPﬂBtﬁ%gﬁﬂiptgsggﬁpg?ﬁﬁd from
t he address decoder 5. And in response to a signal supplied froman input .:
unit 6 and éygeﬁth ‘to a desired actuation, the systemcontroller 3

outputs to the servo circuit 7 the caontrol signa
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.



cor’r espondi

ng to the desired actuation, thereby controlling the

recordi ng/ reproducing unit 4. The servo circuit 7 controls a drive 22 (Fig.
2) of the recording/reproducing unit 4 in accordance with the focus error

si gnal and
recording/r

the tracking error signal supplied fromthe
eproducing unit 4, thereby shifting the whole of an opti cal

head

34 and an objective lens 45 thereof to adjust the focus and the.tracking of
a laser beamutilized for data detectipm. The servo circuit 7 also controls
a spindle notor 31 (Fig. 2) -of the recording/reproducing unit 4 in

th rotat t bt ai ned_ f b|
"t her cbyPRBt a2 FBOHE qra pexdmpfaty stiifinti W Wi 1y,
t th |s_the di ng/ d it 4in .
Snadskohl: PBERERRFLSa RR, @aﬂ?ﬁ‘” pheot Eliér#‘%%qﬁgqa‘é?éer 5

accor dance
detector 9,
The servo cCi
accor dance

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 arrangement, any one wobbled edge

and the next wobbled edge of the other track are spaced

apart from each other'hy a distance of more than one track

. pitch, so that the interference 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



The data denodul ator 8 denodul ates the data (data detection signal) read
out fromthe disk 11 by the recordi ng/reproducing unit 4, hence restoring
the original data. Fig. 2 is a block diagramshow ng a structural exanple
of the recording/reproducing unit 4. A magnetic head 33 and an optical head
34 constituting a recording/ reproducing head 21 are operated in response
to a control signal supplied fromthe recording head control circuit 2, and
generate a magnetic field and a | aser hgam respectively, to record
predeterm ned data on the disk 11. The op;ical_headf34h|r[ad|atgs a Iasgr
beamto the_disk 1 t hen receives the reflectjon of fhe | aser_bea an
outputs to 593? a&tﬁ?%g%sébra%_%t‘ﬁ? 4 r?%“%zwh Sﬁ%MZ:%it ggef
amount of the received reflection, The drive as a_spindl e notor or,:
orating t HECRFK RUMbGRY B RkAniadeRMen o6 the odd prmhered
recording/re roducigg head 21, and is.qggrgted in response to a control

si gnal suppFFagkss o PR example ¢ track T I econtgnpuoys ovktl derakk (®hcesses

the signal 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



17 obtained fromthe recording/reproduci ng head 21, then generates a data
detection signal, a tracking error signal, a focus error signal and a
wobbl e signal, and subsequently outputs the data detection signal to the
data denodul ator 8, the tracking error signal and the focus error signal to
the servo circuit 7, and the wobble signal to the wobbl e signal detector 9,
rrespectively. Fig. 3 shows a structural exanple of the drive 22. The
spindle notor 31 serves to rotate the 28 sk 11 placed fixedly on a turntable
33. And the nechani sm deck 32 shifts the recordi ng/reproduci ng head 21 in

obt ai ned { ARt o ERP RS oF S SPBToRE & SARdeh taRoR AR08k rof the
od | aser BEARIAA Iy ARy PEFCEAOTS 00 L3 Gl Ehe Sebsdden &
F;ﬁgezgf m;'i nle;jseal{ elizacitfls t(hfeox.[ eciceq:redétr}lgog %yfe rtrgcktir;l% cgrsi'iérl)l a\éiea u(’illdcecl):'I ll)iPr]E'Ett or
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
this case, edges 12-1 and 12-4) of the other tracks.
 For this pu¥pose, 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



grating 43, a beamsplitter- -44A and an objective lens 45 (irradiator
means). The reflection of the | aser beamfromthe disk 11 is incident upon
t-he beam splitter 44A via the objective lens 45 again, so that a portion of
the p- polarized beam conponent (e.g., 30 percent of p-polarized beam
conponent) and the entirety of the s-polarized beam 18 conponent are
extracted and then are incident upon a beam splitter 44B. Subsequently a
portion of the incident laser beamis2gaused to be incident upon a | ens 46,
whil e the remai ni ng maj or portion t hereof is caused to be incident upon a

EBI-?HE?%E&%?’#&%“ s i ¥daa ﬁsép%ﬁd \Ed%en@ s pol ar zed beam
el dont . ugtRBardiai, BEe Bk o Sekaii ad: explAnsion Wil becBiiehm @
gghggét ;agl wﬁ%M%rgfsé%é&éeerté%ﬁigacndl&.nc| dent upon the lens 46 is then
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



upon a photo diode 48A via a | ens 47 which gives astigmatismto the beam
whereby the beamis converted into an electric signal proportional to the
intensity of the beam This electric signal is outputted as a servo signal
(focus error signal and tracking error signal) to the servo circuit 7.
Meanwhi | e the | aser beamoutputted fromthe polarized beamsplitter 50 is
caused to be incident upon a photo diode 48B and a photo di ode 48C vi a

| enses 57A and 57B, and | enses 58A and248B, respectively. These photo

di odes 48B and 48C convert the incident |aser beans into proportional

ol ecLr1 . SBALERGR R LIETPIY L 0 SO0, e FUAGL p R S
o e L oS PSR ViR el Lol U Rl

data dEtEthgsrégeﬁ %Rgeghéna&&fgggaﬂggbgﬁiﬁbtég%ice 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.



recorded dat a,

the data can be detected fromthe difference between the

pol ari zed beam conponents received by the photo di odes 48B and 48C. The
magneti c head 33 is di sposed opposite to the objective lens 45 with the

di sk 11 positioned therebetween,

and a magnetic field corresponding to the

recording positionis applied to the disk 11. In this enbodinent, three
|I"aser beans are disposed at predetermned intervals and are irradiated to

the disk 11, wherein tracking servo coyr ol

push- pul |

t hr ee- spot generiates twovdasem: beamsy andi wobbAgst kbet fdrstdbegBans out of

is executed by a differenti al

(DPP) nmethod with such three | aser beans. One of the two outer
| aser beans (side beans) is used for reading out address informtion
the center |aser bdanthisussageopfr sbesoperasiennt the gptieal headp3
recordi ng or reproduction of data. It is al so possible to execute

whi | e

.
-

the entire three | aser beans. In this case, the difference between the

amount s of corresponddingly tiod¢heaaddriessninformatdoaste bearecayded; or

si gnal .

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 stamper is produced out of the disk 55 (with

uneven portions of the surface), and further a multiplicity

of disks 11 (replica 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



20°Fig. 5 shows.an exenplary structural plan view of the disk 11
representing an enbodi nent of the recording nmedi um of the present
i-nvention. The disk 11 has uneven portions terned grooves and | ands which
are formed spirally (or concentrically) in the circunferential direction
And either the grooves or the lands constitute tracks (recording areas)
Wwhere data are recorded or reproduced, while the |lands or the grooves not
constituting the tracks formnon-recor2ed areas. In the grooves or the

| ands constituting the tracks, left and right edges 12-1 to 12-5 of every

ot her track,.are bbl.ed cor,respondingl y to address infor lon.. . Due to
this arranE@ﬁ%&Fﬁpaﬁvﬁﬁh bﬁ@ﬁgéﬁge%QWEeFRQnﬁé?Bixogﬁrgheengrﬁﬁsthe
ot her track are spaced aparf from each other, by a distance of npre than one
track pitcH® Nh 9 ﬁ@éFf éggﬁgﬁﬁvé&fPFHﬁFﬁﬁé éfgEeePrapd dbner

track can be suppressed when the address information is read out fromthese
edges. On thes PE HOacks .ar Andothed sapes eoptaiped 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



"~ T4 (not sho

tracks as illustrated in Fig. 6. Mre Specifically, tracks are nunbered as
TO, T1, T2, T3 and so forth in this order sequentially fromthe innernost
‘toward the outernost, in such a manner that odd-nunbered tracks (tracks A)
are nutually continuous in the order of track nunbers but are independent
of even-nunbered tracks, and the even-nunbered 21 tracks (tracks B) are
mitual | y continuous in the order of track nunbers but are independent of
t he odd- nunbered tracks. For exanpl e, 5rack TO is continuous with track T2,
track T4, track T6 and so forth whi | e%r ack T1 is continuous with track
track T% track T7 and s 8 th. ,Address informati on shared by the .
tracks Tl a EeﬁﬁePSYrgP&Vﬁgﬁan ?hew§ﬁ9pﬁhﬁfaﬁ@??sﬁnﬁaFPgﬁ?PBHggé froe and
12-3 of theﬁhrack I1,. and address information shared_by the tracks T3 and ,.
ADIP-flatR-geparakershipeand then suppligstthegeedubavednd

12-5 of the track T3.. In a nodification, it is also possible to retain
signal (biphase signal) to the FM modulator 65.

The FM modulator -65 frequency-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 Figq. 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 corréspoad
to the amoﬁnts of the light 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



the address information of the track T1 alone in the shape of left and

ri ght edges 12-2 and 12-3 of the track T1 while retaining the address
informati on of the track T3 alone in the shape of left and right edges 12-4
and 12-5 of the track T3 without recording the address information of the
track T2 in any predeterm ned edge, and to calculate the same indirectly
fromthe address information of the track Tl or that of the track T3. In
this case, the address information is ggcorded only in the odd-nunbered
tracks, but none of address information is recorded in any even- nunbered

track. Further, as sho in Fig. 5, a_laser beam spot .13-1 for .,recqQrding or
r epr oduci nPHERYE i@%ﬂmﬁ%dq ratf) tsbbetwee?z e Bdectric, sig, d at

the center of a target track (e.g., track Tl). Meanwhile, spots 13-2 and .;
13-3 of theBtaRd & de© 1the wohhle gignalydet@qtar &- tracking error) are '

under DPP tracking servo control, so that each of these spots is
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



irradiated to a position (between the tracks TO and T1, or between the
tracks Tl and T2) deviated by half the width of the track pitch toward the
inside or outside of the disk 11. Then, the crosstal k can be suppressed
since the spots 13-2 and 13-3 are not superposed on the wobbl ed edges (in
this case, edges 12-1 and 12-4) of the other tracks. For this purpose, the
photo diode 48A in Fig. 4 has three light receiving parts 48-1 to 48-3
(Fig. 10) to receive the three beamsp@&% 13-1 to 13-3, and detects the

| aser beam for focus error detection and also the two | aser beans for

{racking o ber il gibhRf A0Gol' B"knbSTE PHLELA “Bed SR HERLIS,

method.  eacheBrLENLR; FoR FRcEnS: bpls: Efamdl dResdEss & MudsVe the

racei ving E4PERLEE) AndUFEPE CATARIACancERe | BRI OF cbhe 5 igRALE Brand: o H

AT S0 O R o pp] el therato) and Gutpats the resalt (B4 C) to the® O
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 6utpu§s 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) -~



23°"A to Hof the spots 13-1 to 13-3 shown in Fig. 5. Regarding this point,
a detailed explanation will be given |ater with reference to Fig. 10. As
menti oned, the two | aser beans (side beans) for tracking error detection
are irradiated to the edge 12-2 and the edge 12-3 along the center between
the tracks Tl and TO or along the center between the tracks Tl and T2 where
data recording or reproduction is performed, and the return beans thereof
are received by the photo di ode 48A. fpd the shape of either the edge 12-2
or the edge 12-3 including the sane address information is detected from

the two return beans receiv by t.he oto diode 48A, so that the dress
i nfor mati onK6EE ) r'ﬁc&’eﬂeﬁj%) r ’Eﬁﬁg‘ W éh Qm%mﬁé:o&stan%c;

reproduction is perforned in the track T2, as shown in Fig. 7, the laser ..
beam spot 130 2the,DRF methederand then Quipnts this,gignal &0 the edge 12-3°
along the center between the tracks Tl and T2, and the return beam t her eof

i s recei vedS®yVe HeiB@Ewi® Ut ode 48A.

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 sighal processor 23, a

frequency component of merely a predetermined band whose



The shape of the edge 12-3 is detected fromthe return beamthus received,-
and the address information shared by the track Tl is calculated fromthe
si gnal representing such shape. In case the address information is shared
by the track T3 (and the track T2), the address information can be 24
acquired simlarly by utilizing the | aser beam spot 13-3. Fig. 8 shows a
structural exanple of an enbodi nent representing the address recording
device of the present invention. An ADRP (Address in pre-groove) data
generator 51 generates address data on the disk 11 (disk 55) and outputs

such data to an ADI P encoder, 52., The ,ADI P encqder 52 executes bi phgse
‘nodul ati on SRRYLE FFEENeNSK ifx AN HhAS SasErerdd-@5 SWanfr 53\5—‘519 rier

nmodul ates a carrier of a predeterm ned frequency w.th the nodulation signal
(bi phase si%ianal used R REAUGR: anymhhled eddshawhengby Fha sighadn '
optical heagiéﬁzut 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



(recording nmeans). The optical head 53 irradiates the | aser beamto the

di sk 55 (master), which is coated with photoresist on its surface, while
wobbl ing the | aser beamin accordance with the nodul ated signal supplied
thereto. The disk 55 is coated with photoresist on its surface and is
irradiated with the | aser beamwhile being rotated at a predeterm ned rate
by means of a notor 56. The surface of the disk 55 is thus exposed, in the
wobbl ed shape corresponding to the addgess information, by the | aser beam
fromthe optical head 53. Thereafter the disk surface is developed to form
wobbl ed grooves, and | and_is forned between th r ooyes. 25 In this
stage of thBTRFEFSO¥ o ?'tﬂefﬁﬁﬂ?%%ﬁyrﬁgﬁpgﬂﬁﬁﬁﬁ%fdﬂﬁggﬁﬂdaIaser bearms and
wobbl es the first beam correspondingly to the address,informatjon to be ..
recorded, tREPASHeRBLRed baRd (hqRe cofaten  TRRRRE. HE At PR . :

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



Meanwhi | e the optical head 53 positions the second beaminside of the first
beam whi l e | eaving the second beam fi xed (non-wobbl ed), whereby the two

si de edges of each inner adjacent even-nunbered track are fornmed to be
straight (circular). The two beans are shifted in accordance with the
rotation of the disk 55 in such a manner as to forma | and between the
l'ocus (groove) of the first beam and that of the second beam whereby
tracks are so fornmed 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 stanper is

d d t of the disk .55 h
P oducer out oLt vl bk, URFAERREEY B33, 0oaRM MCEoRY

such a stanper. In. this specificati a portl n fornmed as_a esult of the;
exposur e i $NEOrMEE 18ng§&85€i cﬁ&ﬁﬁl deﬁFPFoﬁPrFﬁg tRBosure (a

portion formed as a result of such a groove) |s termed -a | and. I n producing

a stanper AMOFHAFIO-ure of disks 11 in the manner described, a | aser beam
is.irradiated to the

Referring to the error 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



26 'di sk 55 whil e bei ng wobbl ed correspondingly to the address information,
so that the address information is recorded in the edges of tracks. And the
st anper obtained by transcribing the disk 55 is further transcribed to

t hereby manufacture a disk 11 where the edges of tracks are wobbl ed
correspondingly to the address information. Thus, as shown in Fig. 5, the
address information of the track is recorded in the left and right edges
12-1 to 12-5 of every other track. It B4 a matter of course that the above
may be so nodified as to wobbl e the edges of even-nunbered tracks. Fig. 9

5 gener at cO%8 {everEhiiPeEsh. tXAEY Ay tOF, agenor BE92a71 k2pd HRA out purs
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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



Hz to a biphase nodul ator 64. Meanwhile the frequency converter 63 divides
by two the frequency of the reference signal supplied fromthe oscillator
61 and then outputs a carrier signal of 22.05 kHz to an FM nodul at or 65.
The bi phase nodul ator 64 nodul ates the reference signal of 6300 Hz, which
is supplied thereto fromthe 27 frequency converter 62, with the address
data supplied fromthe ADI P data generator 51, and then supplies the
nodul at ed si gnal (biphase signal) to the FM nodul ator 65. The FM nodul at or
65 frequency-nodul ates the carrier sigrsg, which is supplied thereto from
the frequency converter 63, wth_the biphase signal supplied fromthe

bi phase nndﬁ%éFang4§eEﬁﬂ ¢PBRIBLt put s the nodul ated FM signal to the
optical head 53. In this panner, the ADI P encoder 52 nodul ates the address, .

data (AD P data) antiedpyhile the webbignsignab deteeted Hoy cbhecal head 53. °

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



Fig. 10 shows a structural exanple of the signal processor 23 in Fig. 2. A
calculating circuit 71 is supplied with, fromthe |ight receiving part 48-2
of the photo ‘diode 48A, electric signals E and F which correspond to the
anounts of the |ight beans incident upon two regions E and F divided in the
direction of tracks, then calculates the difference between the two
signals, and outputs the result of such calculation (E- F) to a
calculating circuit 78. The circuit .71 §grther cal cul ates the sum of the
two signals E and F, and then outputs the result of such calculation (E +

h I ' | .det ect . In,th tipng trackjng servo
cont rol by BREUBERHERRG meRfRliafion it ieEroERrY S T DEPLH Whitmd ac
to 28 output.the ggfference ifé@ g?ﬁbet en the electrigc signals E and E

. c

to the wobbPe EP§nS¥YSHERCOBETE UPRL16g 2iPredetermined signal with,
fromthe Ii%gttﬂeceiving part ,48-1 of the photo di ode 48A, electric

e servo circuit 7 in response 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.



sighals A, B, C and D which correspond to the anounts of the |ight beans
I nci dent upon four regions Ato Ddivided in the direction of tracks and in
the direction perpendicular thereto, and is further supplied with electric
signals | and J which correspond to the ambunts of the |ight beans incident
upon the light receiving region | of the photo diode 48B and the |ight
receiving region J of the photo di ode 48C. Subsequently the circuit 72
cal cul ates a data detection signal (I 37J). on the basis of the electric
signals thus supplied, and then outputs the detection signal to the data
denodul ator 8. The ﬁbrcuit 72 al so ciiculgtes a focus error signal ((A+ Q)
- (B + D)) and out ptf€ EKELPBSGPRtEPLIGEHS arthates khe A¥HEe &4 vBcircuit
7. The caIcuLatin circuit 72 further calculates, on the basis of the .
signals A B ecrsﬁerélgeﬁﬁﬁpsedpﬁépet Bnit 4; with referemge._tosthep) which
corresponds ;to the tracking error in the light receiving part 48-1, and
t hen out put 3nPRE pddyessyoandcihen Anskyuetscthe servgoheiremit| attog
circuit 72 also calcul ates the sum , '

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 thé use of

a data recording/reproducing laser beam, the data



29°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
t he wobbl e signal detector 9. A calculating circuit 73 is supplied wth,
fromthe light receiving part 48-3 of the photo di ode 48A, electric signals
G and H which correspond to the anmounts of the |ight. beans incident upon
two regions G and H divided in the dimgction of tracks, then cal cul ates the
di fference between the signals, and outputs the result of such cal cul ation

(10 Lo e el Bt AR s holf I, FDEES {°hUebSEcGal kgt o
oAl O i ot e A0 B Habedshcahaat1ord SR, $235, et cur's
75 my be so formed as Lo output the differance, (G onth JiPLURE" b0E
| while its irradiation regions B and C include the wobbled
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



t he wobbl e signal detector 9. Subsequently, on the basis of the out put (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 + O
- (A+ D - 30 k((E- F) + (G- H)) (where k is a predeterm ned constant)
in the DPP net hod, and then outputs this signal to the servo circuit 7. In
t he case of executing tracking servo ca@grol by the three-spot nethod,
spots 13-2 and 13-3 are disposed with an inward or outmard deviation of 1/4

tsrg‘rslgl pI(tEC}é)ncqnél{%e ca rl]ﬁ °}’d&3‘ Ir}e%&@;@ﬂ%@ rc??g al céﬁgﬁé g‘ﬂtg;srgwt
al cul ari g NEApoRS Eednnideil ST Snenedt, En Adrhte R (2
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



+ F) of the calculating circuit 71 and the output (G + H of the
calculating circuit 73, and then delivers the result as a tracking error
signal ((E+F) - (G+ H) to the servo circuit 7. In this nmanner, the
signal processor 23 processes the signals obtained fromthe photo di odes
48A, 48B, 48C, and delivers the processed signals to predetermned circuits
rbspectively. Fig. 11 shows a structural exanple of the wobble signal
detector 9 in Fig. 1. A band pass filteo (BPF) 91 extracts, out of the
signal (E+ For E- F) supplied fron1the calculating circuit 71 in the

whose. pr“f'ié {%?éwizérﬁ%e'?“ L L T

si gnal used to pro bbled e wher eby the signal w thout any o
unrequired § ﬁgf gg ¥§59E9$£k¢ *to an FM detecting circuit 92.

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



The 'FM detecting circuit 92 perforns FM detection of the signal outputted
fromthe BPF 91, thereby detecting the bi phase signal and outputting the
same to a bi phase decoder 93. The circuit 92 further serves to extract the
carrier signal out of the signal supplied fromthe BPF 91, and then outputs
the extracted signal to the servo circuit 7. The bi phase decoder 93 decodes
the output bi phase signal of the FMdetecting circuit 92 to form an addr ess
information signal, and then outputs tRijs signal to an error correcting
circuit 94. The error correcting circuit 94 perfornms error correction of

03, and t nert i Ak ot Ve R {RSpordfinet r raRmeBet B3R, 55 "botn
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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,



32 brocessor 23, a frequency conponent of nerely a predeterm ned band whose
center frequency is that of the carrier signal used to produce a wobbl ed
edge, whereby the signal without any unrequired signal conponent is
outputted to an FMdetecting circuit 97. The FM detecting circuit 97
performs FMdetection of the signal outputted fromthe BPF 96, thereby
detecting the biphase signal and outputting the sanme to a bi phase decoder
98. The circuit 97 further serves to eggract the carrier signal out of the
signal supplied fromthe BPF 96, and then outputs the extracted signal to

R L T
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[ i he EM detecting_circuit 97 to form
2§ ggg?gg: tortl: ecl):Ut 1'éte l<)>'f0 r1‘:%5636 figrgrt]:a g];n tang is e&g fixgd (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



information signal, and then outputs this signal to an error correcting
circuit 99. The error correcting circuit 99 perforns error correction of
t-he address information signal supplied thereto fromthe biphase decoder
98, and then outputs to the address information conparator circuit 95 both
of an 33 error-corrected address information signal A2 and an error
i'nformati on signal E2 inclusive of the error correcting information.
Referring to the error information S|g? E1l obtained fromthe error
correcting circuit 94 and the error ormation signal E2 fromthe error

e ot B¢ il SRR 5P i G
correcting & i)%%s%éiwﬁah"ﬁ%‘fe'a?a e i
deviation 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 signai 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



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 nmakes a deci sion by
conparing 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 (as shown in Fig. 5), the track where recording or
reproduction is being currently perforddd is regarded as a wobbl ed track
(odd- nunbered track in the case of Fig. 5). Meanwhile, if the result of the

above deci SinFdriia¢iohl 83ghdd!, LAE Lhendeltpats Bha"BiLAAISLENghS are not
I dentical with each other (as shown in Fig. 7), the track is regarded as a

non- wobbl e¢rror3totect! gntﬂgggg&ﬁqoygack in the case of Fig. 7), and the;
|

decision result (track crimnation signal) is outputted, together with

the address i nfor MitieoR $odnalotrleedy Mrcule! 187294 988 ndoa008E 5

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
101 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



Thus, the wobble signal detector 9 perforns discrimnation between tracks
on the basis of a wobble signal -in the manner nentioned. Hereinafter an
explanation will be given on the operation of the above enbodi nent. First
in a data recording node, when a predeterm ned mani pulation is perfornmed in
the input unit 6, the systemcontroller 3 supplies a predeterm ned signal
t'o the servo circuit 7 in response to such mani pul ation, and then the servo
circuit 7 controls the recording/ repr€@u0|ng unit 4 in response to the
supplied signal, thereby starting rotation of the disk 11 and irradiation

of a |a$eréh%%ﬂbﬂ§¥1 3Vtmé5@uk pat oft ehbl @PFOfioa WwiéhktRaterror:
signal, a focus error 'signal and a wobbl e signal. The tracking error signa

and the foQss id HPFI1983 &S ilccd Meciddontas’ ¢towheeheedenengrdbkl 4 are
outputted to the servo circuit 7, which then supplies a predetern1ned

cont Lg'ess | Sifrd grévéﬁ%dqﬁé%éﬁmlwfi% Wulrt ety ﬁa&ffo%maaa' jsand
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



35 tracking servo control. Meanwhile the wobbl e signal detected by the
recordi ng/ reproducing unit 4 is supplied to the wobbl e signal detector 9,
vihi ch then converts the wobble information signal into an address
informati on signal and outputs the converted signal to the address decoder
5. The address decoder 5 cal cul ates the correspondi ng address on the basis
of the address information signal supplied thereto, and outputs the address
to the systemcontroller 3. The system@&ontroller 3 actuates the drive 22
in the recording/reproducing unit 4 with reference to the input address,

and then i ngifadilatildie rejyivhsCial and D/ is0udlde ihBeedBJOE! thehB8agm33 and t he
optical head 34 to desired positions thereof for recording the data. Wen

the magnet idoiiRathondl iy to'enePlirsaldideadn34eddvasPeeandoredhbent ig data -,

recording positions thereof, the systemcontrdller 3 instructs the

recording hegd 13, and the beam corresponding 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



control circuit 2 to record the data (code). Subsequently the’'recording
head control circuit 2 controls the nagnetic 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 node, when a 36 predeterm ned
mani pul ation is performed in the input unit 6, the systemcontroller 3
supplies a predetermned signal to the servo circuit 7 in response to such
mani pul ation, and then the servo circuify,7 controls the recording/
reproduci ng unit 4 in response to the supplied signal, thereby starting

rotation of dhed4 e%tdr aé%cin%tl'sqp E)E;ai'alt ey g__ﬁ%nogggggiﬁbsquently

executing detectlon of g erro S|gna or signa

and the wobh and the facus error S|gnaL;
detected by fﬁ% record’ q?“%p§$§UC|n§EE%' a%@ %qut 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
hereinabove with reference to some preferred embodiments
thereof, it is to be understood that the invention is not
limited to such embodiments 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.



outputted to the servo circuit 7, which then supplies a predeterm ned
to the drive 22 in accordance with the input signals and

execut es focus servo control and tracking servocﬁ%QLLQL;_ﬁﬁﬁuwwn4{%{he
wobbl e signal detected by the recording/reproducing unit 4 is supplied to

contr ol

si gnal

t he wobbl.e signal detector 9, which then converts mmm“‘ml tw‘ation
signal into an address information signal and out& \ ' SHTEd " si gnal

to the address decoder 5. The address &8coder 5 ca

sculcat &s ¥ he

correspondi ng address on the basis of the address information signal

suppl i ed t P Ors IR MBI UEsS: t he address to the systemcontroller 3.
The systemcontroller 3 actuates the drive 22 in the recordi ng/reproducing

unit 4 with reference tp é&fcﬁﬂl& M\ﬁ?%'ﬁﬂi\dﬁi@&é Rifotat ibhe servo
circuit 7 to nove the opf%cal ead 34 to ifg desire p03|tionslﬁ§’

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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reproducing the data. Wth such noverment to the data reproduci ng position
and execution of each servo control, a data detection S|gnal obt ai ned from
the recording/reproducing unit 4 is outputted to: enodul at or

whi ch then denodul ates the data detection signal t ‘ mmlmm and
outputs the sanme therefrom In this manner, the daam ﬂe“n“ from
the disk 11. As descri bed above, with discrimnation bet ween"t h&é t¥acks,
the address information is read out frof®the disk 11 where the left and
ri ght edges of grooves or |lands arranged to formtracks are wobbled, in

every other track, oorrdésmethiodgbf recordingdinfermatdonabnoa. Fig. 12
- illustrates how the address information is read out fromthe disk 11 by

usi ng, inst eedoxilingdmeddam where landsaafdlgrdovesdaieé formed sy
recordi ng/ reproduci ng | aser beam spot 13-1. Wen the address information is
read by thealtvernatelyggt saidcamethod compedusngothasstepeas ai berdstary
- 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



38 recordi ng/ reproduci ng | aser beamspot 13-1 is so irradiated that, in a
track T1- having wobbl ed edges 12-2 and 12-3, its irradiation regions A and

D i nclude the wobbl ed edge 12-2 while its IrradlafTTWTTTﬂﬁTﬂﬂ?T??ﬂﬂT13

i nclude the wobbl-ed edge 12-3. Meanwhile in a trac

wobbl ed edges, the data recording/reproducing | ase E m mﬁ"@E ﬂ!los SO
irradiated that its irradiation region§ and D inclsu edge
12-3 of the inner adjacent track -T1 whil'e its irradiation regions B and C
i ncl ude the wobbl ed edge 12-4 of the outer adjacent track T3. And the
address i s bea $yotsi ng the beam corresponding to the irradi ation regions
A and D instead of the beam corresponding to the irradiation regions E and

F, and al so by using 1i¢h€cpean oréceDedimgan® £ rddeiiiiaig @hd €gions B -,
and C instead of the beam corresponding to the irradiation regions G and H

shown in Fi ﬂefﬁectrbﬁéleom#,@ia figge] sedend Mnd thived AHIRS Ddain F €ad by

using the: signal
spots from said optical dlsk, to thereby obtain first,

second and third s;gnals; 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
dlscrlmlnatlng, on the ba51s of said second and third
signals, the track where data are recorded and/or
reproduced.

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

lands and grooves are formed alternately, said apparatus



(A + D) fromthe calculating circuit 72 instead of the signal (E + F or E -
F) fromthe calculating circuit 71, and also by using the si (B + O
fromthe calculating circuit 72 instead of the,s%gnar"éaisﬁgﬁak’ G- H from
the calculating circuit 73. In this manner, the |s execut ed
by - 39 .using the data recording/reproducing Itﬁﬁm d| ng to the
above techni que that executes the address readi er ati'bn by using the
data recordi ng/ reproduci ng | aser beam51he tracking servo control is not
restricted particularly to any specific nethod. Fig. 13 is a plan view of a

structural @ampﬁigiﬂgaaresentlng anot her enbodi mrent of the disk 11 in the
present invention. In this enbodi nent, each track (recorded area) is

conposed of a | and,aNfrrddi ALY Sicans f&cqﬂ%ﬂaﬂ?@ Iﬁyﬂﬂﬁ%elﬂt and
ri ght edges of an inner adjacent groove (non-recorded area)
spot to a target track on the optical disk where the
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.



For exanple, address information shared by a track (land) TO and an

adj acent outer track (land) Tl is retained in the shape of left and right
€dges 15-1 and 15-2 of a groove (non-recorded area) positioned between the
two tracks TO and T1. And address information shared by a track (land) T2
and an adjacent outer track (land) T3 is retained in the shape of left and
ri ght edges 15-3 and 15-4 of a groove g@sitioned between the two tracks T2
and T3. In a nodification, it is also possible to retain the address
informati on of the track Tl alone in the edges 15-1 and 15-2 while

etaining the a Lnf ion gk APPaRAYOS i N the edges 15-3
;nd 35-4? and tgﬁbsﬁggggbgh hﬁ%@gﬁggg&%&F%g pincof the tracks TO and T2
40 indirectly onhﬁﬁb ? fhe "address information of the tracks Tl and:;

T3 respectively. In the enbodinent of Fig. 13, a spot 13-1 of .a data
recordi ng/ reproducing | aser beamis so irradiated that its

ABSTRACT OF.THE DISCLOSURE.

A iecording medium such as an optical disk with
address information retained relative to tracks where data
are recorded and/or reproduced. In this'disk, lands and
grooves are arranged alternately, and either the lands or
the grooves constitute tracks. The grooves wobbled on the
basis of address information and the non-wobbled DC grooves

~are arranged alternately while the lands are inte;posed
therebetween. There is also provided an optical disk
apparatus which comprises an irradiator for irradiating a
first light beam spot to a targe£ track on the optical |
disk, and further irradiating second and third 1ight beam |
spots to the diametrical two sides of the center light beam
spot; a light beam receiver 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 for calculating an address signal
on the basis of the second and third signals.

Figure 4



center
Meanwhi | e,

IS positioned at the center of a target.track (e.qg.,
spots 13-2 and 13-3 of two side | aser

track T1).

beans (tracking-error

detecting | aser beans) are under DPP tracking servo control, so that each

of these spots is irradiated to a position (between tracks TO and T1,

or

between tracks T1 and T2) deviated by half the width of the track pitch
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41 the track T1l, where data recording or reproduction is perforned, and.the
adj acent ‘i nner track TO or the adjacent outer track T2, and then the return
beans thereof are received by the photo di ode 48A. And the shapes of the
edges 15-1 and 15-2 are detected by the spot 13-2, so that the address

I nformation of the track Tl is read out. Wen data recording or :
reproduction is perforned in the track T2/1@s shown in Fig. 14, the |aser
beam spots 13- 2 and 13-3 for tracking error detection are irradiated to

t he edges between the tracks T1 and T2 and to t.he edges 15- 3 and 15-4

al ong the center between the tracks Tl and T2 and bejylken the tracks T2 and
T3. The address information of the track T2 shared wf the track T3 is

read out fromthe shapes of the edges 15-3 and 15-4 gi he | aser beam spot
13-3 irradi ated between the trackd T2kangs2 T3. The di Sk=l1, where the left
and right edges of grooves (non-r&cordedzareas) not ﬁ%tituting tracks are
wobbl ed in every other track corr shg_oﬁji @I# to addr 8
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information as described, is produced by utilizing the address recording.
device shown in Fig. 8 simlarly.to the aforenentioned disk of Fig. 5. 1In
produci ng such di sk, the first one of two beans (laser |ight beans) is
meandered by the optical head 53 correspondingly to the address information
to be recorded, = 42 so that the edges of the groove between the tracks
are wobbl ed. Further the second beami g/p@sitioned on the outer side of the
first beamand is held fixed (not wobbled), so that the I eft and right
edges of the groove between the tracks are shaped to be straight '
(circular). And the two beans are noved in accordance with the rotation of
a disk 55 in such a manner that a track (land) is forned between the | ocus
(groove) of the first beam and the | ocus (groove) of the second beam

t her eby producing a disk where, as shown in Fig. 13, grooves are forned
with the left and right edges thereof 15-1 to 15-4 wobbled in

FI1G. 3
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every other track. In.a nodification, it is also possible to form grooves
as tracks and to wobble the Ieft and right edges of |ands. Next, referring
to Fig. 15, an explanation will be given on an enbodi nent of the wobble
signal detector 9 in the optical disk apparatus which records data on
and/ or reproduces the same fromthe disk 11 where, as shown in Fig. 13, the
| eft and right edges of grooves not congyiguting tracks are wobbled in
every other track correspondingly to address information. In Fig. 15, a BPF
101 extracts, out of the signal (E+ F or E- F) supplied fromthe

calculating ¢ircuit 71 43 in the signal processor 23, a frequency
conponent of nerely a predeterm ned band whose center frequency is that of
the carrier signal used to produce a wobbl ed edge, whereby the signal ..
wi thout any unrequired signalf conmponent Ts out putt ed - ~ '
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to an adder 102 and a |l evel detector/conparator 103. A BPF 104 extracts,

out of the signal (G+ Hor G- H) supplied fromthe calculating circuit 73
ih the signal processor 23, a frequency conponent of nerely' a predetern ned
band whose center frequency is that of the carrier signal used to produce a
wobbl ed edge, whereby the signal w thout any unrequired signal conponent is
outputted to the adder 102 and the | evsglsidet ect or/ conparator 103. The adder
102 cal cul ates the sum of the output of the BPF 101 and that of the BPF
104, and then supplies such sumto an FM detecting circuit 105. The FM
detecting circuit 105 perforns FM detection of the signal outputted from

t he adder 102, thereby detecting the bi phase signal and outputting the sane
to a bi phase decoder 106. The circuit 105 further serves to extract the
carrier signal out of the signal supplied fromthe adder 102, and then
outputs the extracted signal to the servo.circuit 7. The bi phase decoder
106 decodes the out put blphase signal of the FM detectlng CIrCUIt 105 to

form an address 0 <'l' N M (}l —
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44 information signal, and then outputs this signal to an error correcting
circuit 107. The error correcting circuit 107 perforns error correction of

t he address information signal supplied thereto fromthe biphase decoder
106, and then outputs the error-corrected address information signal to the
address decoder 5. Subsequently the |evel detector/conparator 103 conpares
the anplitude of the output signal frO@/ﬁ%e BPF 101 with the anplitude of
the output signal fromthe BPF 104 to thereby discrimnate between the
tracks. In an exenplary case where data recording or reproduction is _
performed with irradiation of |aser beanms as shown in Fig. 13, the signal E
+ F (or E- F) obtained by receiving the |aser beans irradiated to the
wobbl ed edges 15-1 and 15-2 has a frequency proximate to the carrier signal
frequency, so that the anplitude of the output signal fromthe BPF 101

i ndi cates a predeterm ned _
FI1G.6




val ue. Meanwhile, the signal G+ H (or G- H) obtained by receiving the

| aser beans irradiated to the non-wobbl ed edges (between the tracks Tl and
T2) includes only the DC conmponent, so that the anplitude of the out put
signal fromthe BPF 104 is substantially zero. Therefore, it becomnes 45
possi bl e, by. conmparing the output of the BPF 101 with that of the BPF 104,
to nmake ‘a decision as to whether the track where recording or reproduction
is currently performed, is an odd-nunbered track or an even-nunbered one.
In the manner nentioned above, the address information is read out, with
di scrim nation between the tracks, fromthe disk 11 where the teft and
right edges 15- 1 to 15-4 of the grooves not constituting tracks are
wobbl ed in every other track correspondingly to the address infornmation.
Fig. 16 illustrates how the address information is

F1G. 7
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read out fromthe disk 11 by using, instead of the side beam spots 13-2 and
13-3, a data recording/reproducing | aser beam spot 13-1. Wen the address
i'nformation is read by the use of . a data recordi ng/reproducing | aser beam
the data recording/reproducing | aser beam spot 13-1 is so irradiated that,
inh atrack T1, its irradiation regions A and D include the wobbl ed edges
15-1 and 15-2. Meanwhile in a track T2,gybe data recordi ng/ reproducing

| aser beam spot 13-1 is so irradiated that its irradiation regions B and C
i ncl ude the wobbl ed edges 15-3 %Eﬁcs I his case, the beam
corresponding to the 46 irradtati egi®fis A and D is used instead of

t he beam corresponding to the irradiation reglons E and F shown in Fig. 13,
and the beam corresponding to the irradiation regions B and Cis used

i nstead of the _beam correspondi ng :
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to the irradiation regions G and H shown in Fig. 13. In the wobbl e signal
detector 9, the address can be read by using the signal (A + D) fromthe
Calculating circuit 72 instead of the signal (E+ For E- F) fromthe
calculating circuit 71, and also by using the signal (B + C fromthe
galculating circuit 72 instead of the signal . (G+ Hor G- H) .fromthe
calculating circuit 73. Accordi ng to tgg;gbove technique that executes the .
address readi ng operation by using the data recordi ng/ reproducing | aser
beam the tracking servo control is not restricted particularly to any

speci fic method. tmant ned, the tracking-error detecting |laser beamis
irradiated to a ta vvobbl ed correspondingly to the address
i nformation, and t address at the position irradiated with the ,.
data detecting Ias (] caI cul ated on the basis of the amobunt of the -
return beam And d exor ed or reproduced correspondin to the
address informatio hetra formed to be spiral in the abgge exanpl es
may be concen{TIT olb et her it is to be 5
O—EOD~|- - B
O<I.Jo:>.J<tl-—Zt9 < l-l-j
A 3 e E (=)
-1 - .|
! g £ 08:3" J g
] g Ez ! Z
Jd 9% »wn a8 o © n
S wE o 9 o N <
% Jd0 =2 E .En: O W =
S @ o e Wit~ a @
» @ FE o g 2O Qo
w =a - L Eu_] mE © w
i E la Olu = 3
% o () A gv\ ;Q = M
o l- Q e a oc .o E 8
=4 g B % ox R =
~| M/ .
8 a1/ 1 5
p o T F| 9 ¢ Sl 9 & 4| el
{ o oo ol & @ ' |
O—EOD— O—LOD— | jo—oD—t
O IO A<p~—~2Z® O 10D I(}—-—2O O IOD I<(——Z20®
o} ::L ~I-l<im} ofal w} w (
| %é <
<' L
0
0 1
O L (G m] . o
—_ e |co W g
. é m|<<|— _ @
O ——
L 2| £~
55| I
sE| @
Fal

‘.



47 noted that the optical disk apparatus of the present. invention is not

limted nmerely to the first and second enbodi nents, and al so that grooves
and tracks in the present invention are not linted to the exenpl ary shapes
illustrated in Figs. 5 and 13. Moreover, the present invention is
applicable to any recordi ng medi um ot her than the aforenentioned disk.

Al t hough the present invention has beegoyﬁgcribed her ei nabove with
reference to sone preferred enbodi mentS thereof, it is to be understood

that the invention is not linmted to such enbodi ments alone, and a variety
of ot her changes and nodifications wll apparent to those skilled in the
art without departing fromthe spirit of e invention. The scope of the

i nvention, therefore, is to be detegm neggol ely by the appended clainms. ..
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48 WHAT IS CLAIMED I'S: 1. A recording nmediumw th address information
.retained relative to tracks where data are recorded and/or reproduced, said
rrecordi ng medi um so conposed that |ands and grooves are arranged
alternately, and either the [ands or the grooves constitute said tracks,
wherein the wobbl ed grooves and the non-wobbl ed DC grooves are arranged
alternately while each of the | ands isli Hﬁ{posed t herebetween. 2. The
recordi ng medi um according to claim1, erein said wobbl ed grooves have
address information. 3. The recordi ng medi um according to claim1, wherein
odd- nunber ed. ones of said tracks and even-nunbered ones thereof are forned
~to be spiral separately. 4. A recording nmediumw th address information
retained relative to tracks where data are recorded and/ or reproduced, saigd
recordi ng medi um so conposed that | ands and grooves are arranged o

alternately, and the | ands constitute said tracks, wherein the wobbl ed
grooves havi ng
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address informati on and the non-wobbl ed DC grooves are arranged alternately
whil e each of the lands is interposed therebetween, and the nutually
aﬂjacent tracks with the wobbl ed groove interposed therebetween share the
address information of said internedi ate groove. 49 5. A nethod of
recording information on a recording medi um where | ands and grooves are
formed alternately, said nethod conprisiaglkhe step of alternately
arrangi ng the grooves, which are mobble& on the basis of address

i nformation, and the non-wobbl ed DC grooves whil e interposing each of the
| ands t herebetween. 6. A recording nedium wherein | ands and grooves are
arranged alternately in such a manner that .either the | ands or the grooves
constitute data recordi ng areas, and the wobbl ed grooves and the _

non- wobbl ed DC grooves are arranged alternately. 7. An optical disk
apparatus for recording data on -")
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and/ or reproducing the sane froman optical disk where | ands and grooves
are fornmed alternately, said apparatus conprising: an irradi ator neans for
i“rradiating a first |ight beamspot to a target track on the optical disk
where the grooves, which are wobbled on the basis of address infornmation,.
and non-wobbl ed DC grooves are forned alternately while each of the |ands
i's interposed therebetween, and either é?ﬁslands or the grooves constitute
data recordi ng and/ or reproducing trac% ;) “Said irradi ator nmeans further
irradiating second and third |ight beam spots to the dianetrical two sides
of the center I|ight 50 beam spot; a |ight beamreceiver neans for
receiving the reflections of said first, second and third |ight beam spots

fromsaid optical disk, to thereby obtain first, second and third signals;,,
and - : s
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a cal culator neans 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 | ands constitute data recording and/ or reproducing. tracks,
and odd- nunbered ones of said tracks and even-nunbered ones thereof are
formed to be spiral ~separately. 9. The optical disk apparatus according to
claim8, wherein the nutually adjacent ﬂéﬂﬁ¥s with the wobbl ed groove

i nt er posed t herebetween share the address information of said internediate
groove. 10. The optical disk apparatus according to claim7, further
conprising a discrimnator neans for discrimnating, on the basis of said

second and third signals, the track & data are recorded and/ or
reproduced. 11. An optical diskzappar for recording data on and/ or
reproduci ng the sanme froman ofi cal where | ands and grooves are
fornmed alternately, I d Qo N :
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51 conprising: an irradiator neans for irradiating a |ight beamspot to a
target track on the optical disk where the grooves wobbl ed on the basis of
address i nformati on and the non-wobbl ed DC grooves are fornmed alternately
while the each of lands is interposed therebetween, and either the |ands or
the grooves constitute data recordi ng and/ or reproducing tracks; a light
beam recei ver neans for receiving the rgf}ggtion of said |ight beam spot
fromsaid optical disk; and a cal cul ator 'neans for cal culating, on the
basis of the output of said |light beamreceiver nmeans, the address of the
position where data are recorded and/or reproduced. 12. The optical disk
apparatus according to claim 10, further conprising a discrimnator neans
for discrimnating, on the basis of the output of said |ight beamreceiver,
nmeans, the track where data are recorded and/ or reproduced. '
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