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TITLE OF THE INVENTION

OPTICAL DISK, AND INFORMATION RECORDING/REPRODUCTICON
APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Inventicn

The invention relates to a high density optical disk on
which recording and reproduction of information are
conducted with respect to a land and a groove of a track,
and also to an information recording/reproduction apparatus
which conducts recording and reproduction of information on

the optical disk.

2. Description of the Prior Art

An optical disk is a high density memory which has a
large capacity, on which non-contact recording and
reproduction can be conducted, and which can be replaced
with another one. Capacities of typical optical disks are
as follows: When an optical head of a lens NA of 0.5 is
used, a 130-mm disk héé:a capacity of 300 to 500 MB per
face, and a 90-mm disk;h;s a capacity of about 128 to 250 MB
per face. For a multiﬁeﬁiﬁ purpese, a high density

recording/reproduction technique which uses a . short-
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-and also to an information recording/reproduction apparatus which conducts
recordi ng and reproduction of. informati on on.the optical disk. 2.
- Description of the Prior Art An optical disk is a high density nenory which
~:has a large capacity, on which non-contact recording and reproducti on can
be conducted, and which can be replaced with another one. Capacities of

typi cal optical disks are as follows: Wen an optical head of a |ens NA of
0.5 1is

wavelength laser of 680 nm to obtain a capacity that is
about 2 to 4 times the above-mentioned capacities has been
studied.

Fig. 10 shows plan views (upper ones) and section views
{(lower ones) of continucus servo track formats in the prior
art.

Fig. 10(a) shows a continuous servo track which is
employed in a 130-mm or 90~mm optical disk of the prior art
and which is of a land record track format. In the land
record track format, a track consists of a groove 2 which is
formed on a transparent substrate 1 and which has a depth of
1/(8°n) (4 is the wavelength of a laser, and n is the |
refractive index of the éubstrate 1. The same applies to
the followings.), and pits 4 constituting a sector
identification (ID} signal, and record marké 5 are recorded
onto a land 3 sandwiched by the tracks. The pits 4 for the

ID signal are convex-concave pits having a phase depth of

A/14°n).

The track pitch is selected so as to be about 1/NA
which is obtained from the laser wavelength ( 2) and a lens
aperture (NA). In the prior art disk, since the lands must
remain to exist between the grooves 2 and the ID signal pits
4, it is difficult to reduce the track pitch t¢ 1.3 zm or

less in the view point of a land forming process.
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.used, a 130-mm di sk has a capacity of 300 to 500 MB per face, and a 90-mm
di sk has a capacity of about 128 to 250 MB per face. For a nultinedia
pur pose, a high density recording/reproduction technique which uses a

=short - 2 wavel ength | aser of 680 nmto obtain a capacity that is

Fig. 10(b) shows an example of a groove record track.
format in which tracks are formed by simple grooves 6 having
a phase depth of 1 /(BNn) and lands 7, and pits 8
constituting an ID signal and record marks 3 wherein data
signals are recorded are recorded into the grooves 6. Since
such a groove record track has a track structure consisting
of the simple grooves 6, a disk of a track pitch which is 1

um or less can easily be produced.

Fig. 10(c) shows an example of a land/groove record
track format in which groove record tracks are formed by
setting the width of grooves 11 having a depth of about
A/(8°n) to be one-half of the track pitch,Fénd signals 12
are recorded also onfo lands 10. In principle, this
land/groove recording can achieve an area recording density

which is twice that of the land recording of Fig. 10(al.

Generally, when a track pitch is to be reduced, there
arise problems in a cross-talk of a signal recorded in an
adjacent track, in a cross-erase in ﬁhich also signals into
two adjacent tracks are erased by conducting a data
recording, and in the stability of a tracking servo.

The stability of a tracking servo will be discussed.

In the land record track 10 for the land/groove recording of
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. about 2 to 4 times the above-nentioned capacities has been studied. Fig.

10

shows plan views (upper ones) and section views (lower ones) of continuous

servo track formats in the prior art.
track which is enployed in a 130-mm or 90-nm opti cal

and which is of a land record track format. In the land record track

for mat,
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a track consists of a groove 2 which is

Fig. 10(c), the track pitch is one-half of X /NA. 1In the
case where A 1is 830 nm and NA is. 0.5, even when the pitch
of tracks for recording signals is 0.8 um, the tracking
gservo can be conducted with respect to the track pitch of
1.6 um consisting of each groove and land. Consequently,
the tracking can be done stably by either of the 3-beam
method and the push-pull method which are conventionally

employed.

Even in the land/groove recording in which recording is
conducted as described above, when the track pitch is
further reduced in order to increase the recording density,
there arises a problem in that a cross-talk between the
track of the groove 11 and that of the land 10 occurs.

Specifically, in the case where an optical head in
which the laser wavelength 1 is 830 nm and the lens
aperture NA is 0.5 is used, a cross-talk of ~30 to -35 48
occurs when the track pitch is 1.6 zm, and that of =15 to -
20 dB occurs when the track pitch is 0.8 um, thereby
producing a problem in that an ID signal and a data signal

cannot be reproduced normally.

Particularly, there arise the following problems: 1In a

track search process, the confirmation of a target track is
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.fornmed on a transparent substrate 1 and which has a depth of [err] /(8.n) (°
[err]is the wavel ength of a laser, and nis the refractive index of the
substrate 1. The sane applies to the followings.), and pits 4 constituting
=a sector identification (ID) signal, and record marks 5 are recorded onto a
| and 3 sandwi ched by the tracks. The pits 4 for the ID signal are
convex-concave pits having a phase depth of [err] /(4.n). The track pitch
is selected so as to be about [err]/NA

made difficult by reproduction errors such as that an ID
signal is caused to be erroneously reproduced by an effect
of a cross-talk on the ID signal, and that an ID signal of
an adjacent track is erroneocusly reproduced. In a recording
process conducted on an unrecorded sector, even when an ID
signal leaks from an adjacent track, the reproduction is
apparently conducted in a normal manner, thereby causing
data to be recorded into a wrong sector.

In the groove/land recording conducted as described
above, however, the track density is doubled, and hence
there arises a problem in that, in a recording or
reproducing process; a cross—talk, or a cross-erase produces
errors which exceed a criterion, so that defective sectors

are generated in an increased number.

SUMMARY OF THE INVENTION

It is an object of the invention to provide an optical
disk, and an information recording/reproduction apparatus
which can solve the above~discussed problems, increase the
recording density as compared with those of the prior art,
reduce the level of a cross-talk between tracks of a land
and a groove, and prevent an error from being caused to
occur in a recording or reproduction of an ID signal or a

data signal by a cross-talk between tracks of a land and a
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which is obtained fromthe |aser wavelength ( [err]) and a | ens aperture

"(NA). In the prior art disk,
the grooves 2 and the ID signal
L pitch to 1.3 [err]mor

since the | ands nust

remain to exi st between
pits 4, it is difficult to reduce the track

3

|l ess in the view point of a land form ng process.

groove.

An optical disk of the present invention comprises a
recording plane having a spiral first track and a spiral
second track, information being to be recorded into and/or
reproduced from the first and second tracks, wherein

the first track is formed intoc a groove-like shape,

the second track is formed between adjacent the first
tracks and into a land-like shape, and

the first and second tracks record informations in
different modulation methods.

According to the above configuration , in the first

track having a spiral
track having a spiral

recorded in different

and groove-like shape and the second
and land-~like shape, information is

modulation methods.

An optical disk of the present invention comprises a
recording plane having a spiral first track and a spiral
second track, information bein§ to be recorded into and/or
reproduced from the first and second tracks, wherein

the first track is formed into a groove-like shape,

the second track is formed betwéen adjacent the first
tracks and into a land-like shape, and

the first and second tracks record an address signal in
the same modulation method, the address signal of the first

track being opposite in polarity to the address signal of

278 %
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Fig. 10(b) shows an exanple of a groove record track format in which tracks
are fornmed by sinple grooves 6 having a phase depth.of [err]/(8Nn) and

| ands 7, and pits 8 constituting an ID signal and record narks 9 wherein
«data signals are recorded are recorded into the grooves 6. Since such a
groove record track has a track structure consisting of the sinple grooves
6, a disk of atrack pitch which is 1 [err]mor |ess can easily be
produced. Fig. 10(c) shows an exanple of a |and/groove record

the second track.

According to.the above configuration , in the first
track having a spiral and groove-like shape and the second
track having a spiral and land-like shape, address signals
are recorded in the same modulation method and in opposite
polarities.

An optical disk of the present invention comprises a.
recording plane having a spiral first track and a spiral
second track, information being to be recorded into and/or
reproduced from the first and second tracks, wherein

the first track is formed into a groove-like shape,

the second track is formed between adjacent the first
tracks and into a land-like shape, and

the first and second tracks record an Sadress signal
for identifying respective track in such a manner that
address signals of adjacent ones of the first and second
tracks 'do not overlap with each other in a radial direétion.

According to the above configuration , in the first
track having a spiral and groove~like shape and the second
track having a spiral and land-like shape and adjacent to
the first track, address signals each including address
information for identifying the respective track are
recorded in such a manner that they do not overlap with each
other in a radial direction.

An optical disk of the present invention comprises a
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track format in which groove record tracks are formed by setting the wdth
‘of grooves 11 having a depth of about [err] /(8.n) to be one-half of the
track pitch,and signals 12 are recorded al so onto | ands 10. In principle,
this |l and/ groove recording can achieve an area recording density which is
twice that of the land recording of Fig. 10(a). Generally, when a track
pitch is to be reduced, there arise problens in a cross-tal k of a signal
recorded in an adjacent track, in a cross-erase in which also signals into

recording plane having a spiral f£irst track and a spiral
second track, information being to be recorded into and/or
reproduced from the first and second tracks, wherein |

the first track is formed into a groove-like shape, the
second track is formed@ between adjacent the first tracks and
into a land-like shape, and

the first and second tracks record an address signal,
the address signal of the first track being opposite in
polarity to the address signal of the second track, in such
a manner that address signals of adjacent ones of the first
and second tracks do not overlap with each other in a radial
direction.

'According to the above configuration , in the first
track having a spiral and groove-like shape?énd the second
track having a spiral and land-like shape and adjacent to
the first track, address signals including address
information are recorded in such a manner that they do not
overlap with each other in a radial direction.

An optical information recording/reproduction apparatus
of the present invention by which information is recorded on
and/or reproduced from an coptical disk,

the optical disk comprises:

a spiral first track formed into a groove-like shape;
and 2 spiral sécond track formed into a land-like shape,

these first and second tracks being formed on the same

——
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two adj acent tracks are erased by conducting a data recording, and in the
stability of a tracking servo. The stability of a tracking servo will be
di scussed. In the l.and record track 10 for the | and/ groove recording of
+4 Fig. 10(c), the track pitch is one-half of [err]/NA 1In the

recording plane, and

the apparatus comprising:

an optical head which irradiates the tracks with a
light beam to record and/or reproduce a signal;

track designation means for selecting one of the first
and second tracks, in order to record and /or reproduce
informations ;

facus means for focusing the light beam of the optical
head on a track;

tracking means for causing the track to be tracked, and
for selectively tracking the first and second tracks;

track search means for moving the optical head in order
to search a track;

signal generation means for amplifying?a signal
reproduced by the optical head;

address reproduction means for reading out address
signals of the first and seccond tracks;

data recording/reproduction control means for selecting
one of the first and second tracks in accordance with an
output of the address reproduction means on the basis of an
output of the track designation means, and for actuating an
operation of recording or reproducing information on the
track or the sector; and

information recording/reproduction means for conducting

the operation of recording or reproducing information on the
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case where [err] is 830 nmand NA is 0.5, even when the pitch of tracks for
recording signals is 0.8 [err]m the tracking servo can be conducted with
respect to the track pitch of 1.6 [err]mconsisting of each groove and
"1and. Consequently, the tracking can be done stably by either of the 3-beam
met hod and the push-pull nethod which are conventionally enployed. Even in
the | and/ groove recording in which recording is conducted as descri bed
above, when the track pitch is

track or the sector of the recording plane, in accordance
with an output of the data recording/reproduction control
means, thereby to record informations into and/or reproduce
from the first and second tracks.

Accecrding to the above configuration , when information
is to be recorded, the track designation means outputs a
land/groove selection signal corresponding to a track which
is selected from the first and second tracks on the basis of
a write command supplied from a host computer, the tracking
means supplies an output according to a detectien signal
detected from an optical head, to the optical head on the
basis of the land/groove selection éignal, and drives the
track search means to move the optical head s0o that a light
beam tracks the track, and the focus means focuses the light

beam of the optical head on the track.

In the information recording/reproduction apparatus of
the present invention ,

the track designation means switches the tracking for
the first and second tracks of the optical head by
inverting a polarity of a tracking error signal.

According to the above confiquration , when information
is to be recorded onto or reproduced from an optical disk,
the track designation means inverts the polarity of a

tracking error signal obtained from the optical head, and
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~further reduced in order to increase the recording density, there arises a
problemin that a cross-talk between the track of the groove 11 and that of
the land 10 occurs. Specifically, in the case where an optical head in

.Which the laser wavelength [err] is 830 nmand the Iens aperture NAis 0.5
Is used, a cross-talk of -30 to -35 dB occurs when the track pitchis 1.6
[err]m and that of -15 to - 20 dB occurs when the track pitch is 0.8
[err]m thereby producing a problemin that an ID signal and a data signal

then outputs the polarity-inverted signal to the optical
head, thereby controlling the tracking of the first and

second tracks.

Cn the other hand in view of the problems of the
recording method in the prior art, the invention has an
object of providing an information recording/reproduction
apparatus, an information recording/reproduction method, and
an optical disk which can provide a large capacity, and in
which the defect alternation process can rapidly be
conducted.

An optical informatlion recording/reproduction apparatus
of the.present invention by which information is recorded
onto and/or reproduced from an optical disk comprising first
and second tracks which are formed on the séme recording
plane,

the optical disk comprises:

a spare area in which a defective sector is to be
alternatively recorded;

a defect list area in which a defect list including a

set of the defective sector and an alternate sector is to be

recorded; and

an information record area in which information is to

be recorded,

the apparatus comprising:
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cannot be reproduced normally. Particularly, there arise the foll ow ng
problens: In a track search process, the confirmation of a target track is
5 made difficult by reproduction errors such as that.an ID signal is caused
to be erroneously reproduced by an effect

an optical head which irradiates the tracks with a
light beam to record and/or reproduce a signal;

track designation means for selecting one of the first
and secand tracks;

focus means for focusing the light beam of the optical
head on the track;

tracking means for tracking the first or second track;

track search means for searching a target track;

address reproduction means for reading out an address
signal of the track;

read/write gate generation means for selecting one of
the first and second tracks in accordance with outputs of
the track designation means and the address reproduction
means, and for actuating an operation of recording or
reproducing information on a target sector;'

data recording/reprcduction means for conduéting
recording and/or reproduction of data on the target sector
in accordance with an output of the read/write gate
generation means;

record verify and alternation means for verifying data
which are recorded by the data recording/reproduction means,
and for alternating a detected defective sector in the spare
area;

defect list storage means for storing as a defect list

a defective sector address and an alternate address which
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of a cross-talk on the ID signal, and that an ID signal of an adjacent
‘track is erroneously reproduced. In a recording process conducted on an
unrecorded sector, even when an |ID signal |eaks froman adjacent track, the
r-eproduction is apparently conducted in a normal manner, thereby causing .
data to be recorded into a wong sector. In the groove/land recording
conducted as descri bed above, however, the track density is doubled, and
hence there arises a problemin that, in a recording or

are results of the alternation operation of the record
verify and alternation means; and

apparatus control means for outputting control commands
to the means, for monitoring states of the means, and for
controllihg operations of recording, reproducing, and
verifying information on the optical disk.

According to the above-mentioned configuration of the
present invention, the optical head conducts a recording
and/or reproduction of a signal on an optical disk
éomprising first and second tracks which are formed on the
same recording plane, the track designation means designates
one of the first and second tracks, the focus means focuses
a light beam on a track, the tracking means conducts
tracking on the first and second tracks, thg_track search
means searches a target track, the address ;eproduction
means reads out an address signal of the track, the
read/write gate generation means actuates the recording
and/or reproduction of information on a target sector, and
the data recording/reproduction means records and/or
reproduces data. The record verify and alternation means
verifies recorded data, and alternates a detected defective
sector into a spaie area, the defect 1list storage means
stores a defect alternate address, and the apparatus control
means controls the recording, reproduction and verify

operations. In this way, the data recording, reproducticn,
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o —————

_reproducing process, a cross-talk, or a cross-erase produces errors which
exceed a criterion, so that defective sectors are generated in an increased

nunber .
. provi de

SUMVARY OF THE I NVENTION I't is an object of the invention to
an optical disk, and an information recording/reproduction

apparatus which can sol ve the above-di scussed probl ens, increase the
recording density as conpared with those of the prior art, reduce the |evel
of a cross-talk between tracks of a | and

verification, and the defect alternation process are
conducted on the optical disk comprising first and second
tracks which are formed on the same recording plane, so that
the recording capacity is doubled as compared with that in

the prior art.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram showing the sector format of an
optical disk which is a first embodiment of the invention.

Fig. 2 is a diagram showing the sector format of an
optical disk which is a second embodiment of the invention.

Fig. 3 is a diagram showing the sector format of an
optical disk which is a third embodiment of the invention.

Fig. 4 is a diagram showing the format of an ID signal
and the arrangement of an optical disk whicﬁ is a fourth
embodiment of the invention.

Fig. 5 is a block diagram of an embodiment of an
information recording/reproduction apparatus which is to be
applied to the optical disk of the invention.

FPig. 6 is a block diagram of an embodiment of a focus
tracking control circuit of the embodiment.

Fig. 7 is a block diagram of an embodiment of a sector
ID reproduction circuit of the embodiment.

Fig. 8 is a block diagram of another embodimeqt of the

sector ID reproduction circuit of the embodiment.
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and a groove, and prevent an error from being caused to occur in a
recordi ng or reproduction of an ID signal or a data signal by a cross-tal k
bet ween tracks of a land and a 6 Substitute sheet - 8 Septenber 1999
-groove. An optical disk of the present invention conprises a

Fig. 9 is a block diagram of an embodiment of a sector
recording/reproduction control circuit of the embodiment.

Fig. 10 is a diagram‘illustrating an information
recording conducted on an optical disk of the prior art.

Fig. 11 is a block diagtam showing a part of the
configuration of an embodiment of an infarmation
recording/reproduction apparatus which is applied to the
optical disk of the invention.

Fig. 12 is a block diagram showing the remaining part
of the configuration of the embodiment of the information
recording/reproduction apparatus which is applied to the
optical disk of the invention.

Fig. 13 is a view showing the appearance of an optical
disk of an embodiment of the invention in w@ich a first
track records data into a groove and a secoﬁd track records
data on a land.

Fig. 14 is a diagram showing areas in a disk of a first
embodiment of the invention.

Fig. 15 is a diagram showing areas in a disk of a
second embodiment of the invention.

Fig. 16 is a diagram showing areas in a disk of a third
embodiment.of the invention.

FPig. 17 is a diagram illustrating an embodiment of
management information stored in disk identification areas

135 and 136.
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recording plane having a spiral first track and a spiral second track
i nformation being to be recorded into and/or reproduced fromthe first and
second tracks, wherein the first track is formed into a groove-Ilike shape,
Jthe second track is forned between adjacent the first tracks and into a
| and-1i ke shape, and the first and second tracks record informations in
di fferent nodul ati on net hods. According to the above configuration , in the
first
Fig. 18 is a diagram illustrating a track access of
first and second tracks of a disk.
Fig. 19 is a diagram illustrating another track access
of first and second tracks of a disk.
Fig. 20 is a diagram showing an example of a sector ID

in which address information of a sector of a first or

second track is recorded.

DESCRIPTION CF THE PREFERRED EMBODIMENTS
Hereinafter, referring to the drawings, an optical
information recording/reproduction apparatus of embodiments

of the first invention will be described.

Fig. 1 is a diagram showing the sectorlformat of a
land/groove record optical disk which is a first embodiment
of the invention. In Fig. 1, (a) shows the sector format of
a groove record track which functions as the first track. A
sector 13 consists of a sector ID field IDl in which address
signals Al and A2 for the sector and modulated by a first
modulation method are recorded, a data field DF in which
data are recorded in a sacond modulation method, a gap Gl in
which no signal is recorded, and a buffer field Bl for
absorbing variations of the disk rotation and various time
periods. The data field DF includes a synchroncus clock

field VFO 14 for pulling a clock signal, a data mark SYN 15

———— e e,
e
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track having a spiral and groove-like shape and the second track having a
“spiral and | and-like shape, information is recorded indifferent nodul ation
met hods. 7 Substitute sheet - 8 Septenber 1999 An optical disk of the
_present invention conprises a recording plane having a spiral first track
" and a spiral

indicating the beginning of data, and user data and error

correction codes 16.

Fig. 1{(b) shows the sector format of a land record
track which functions as the second track. A sector 17
consists of a sector ID field ID2 in which address signals
al, aZz and a3 for the sector are reccrded in the second
modulation method, a data field DF in which data are
recorded in the second modulation method, a gap G2, and a

buffer field B2.

The data field DF has the same configuration aé that of
Fig. 1l(a). In Fig. 1, for example, the PE (Phase Enccding)
modulation which is a digital modulation method is employed
as the first modulation method, and, for exémple, the (2-7)
RLL (Run Length Limited) modulation which is a digital
modulation method is employed as the second modulation
method. Since the DR (Dénsity Ratio) of the modulation
methods is 1 : 3 and the reproduction of an RLL signal
requires a PLL (Phase Lock Loop) circuit, an address signal

is written twice in ID1l and thrice in ID2 so that the

sectors 13 and 17 have the same length.

The IDl and ID2 of the sectors 13 and 17 are arranged

in a radial direction of the disk, and a cross-talk of about

e

- Rep 1aced

iii\“‘ \\\\\ \\\\\\\\\\\

AT : AL €2:f, =8 47 356,

- 17 -



_second track, information being to be recorded into and/or reproduced from
the first and second tracks, wherein the first track is formed into a
groove-|li ke shape, the second track is formed between adjacent the first
.tracks and into a land-like shape, and the first and second tracks record
an address signal for identifying respective track in such a manner that
address signals of adjacent ones of the first and second tracks do not
overlap with each other in a radial direction.

-15 8B occurs between the ID fields. Since the modulation
methods of IPl and ID2 are different from each other and IDl
and ID2 signal reproduction circuits operate in different
modulation methods, however, respective ID slgnals can
normally be reproduced without being affected by a cross-

talk.

In Fig. 1, only the ID fields of the groove record
track and the iand record track are subjected to recordings
of different modulation methods. Alternatively, also the ID
fields and the data fields may be subjected to recordings of
different modulation methods. When at least the ID fields
among the ID fields and the data fields are subjected to
recordings of different modulation methods, the same effect

can be attained.

Fig. 2 is a diagram showing the sector format of a

land/groove record optical disk which is a second embodiment

of the invention.

In Fig. 2, the same reference numerals as those of Fig.
1 designate blocks having the same functions. In Fig. 2,
ID3 and ID4 designate sector identification fields in which

address information is recorded.
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_According to the above configuration , in the first track having a spiral

and groove-li ke shape and the second track having a spiral and | and-1ike
shape and adjacent to the fi-rst track, address signals each including

.address information for identifying the respective track are recorded in

such a manner that they do not overlap with each other in a radia
direction. An optical disk of the present invention conprises a

The sector format of a groove record track shown in
Fig. 2(a) is the same .as that of a land record track shown
in Fig. 2{(b). In the sector identification fields ID3 and
ID4, signals which are modulated by the same modulation
method are recorded so as to be opposite in polarity to each
other. Specifically, in ID3, as shown in Fig. 2(a‘'), "1" of
a channel bit of a modulated signal is recorded at the level
of the land, and "Q" at the level of the groove. 1In ID4, as
shown in Fig, 2(b'), "1" of a channel bit is recorded at the

lavel of the groove, and "0" at the level of the land.

The ID3 and ID4 of the sectors 13 and 17 are arranged
in a radial direction of the disk, and a cross-talk of about
-15 4B occurs between the ID fields. Since the ID signals
in the land and the groove are opposite in éolarity toc each
other, however, an ID signal reproduction circuit can read
only an ID signal which has undergone a signal inversion
process correspcnding to the respective track, and therefore
normally reproduce the respective ID signal without being

affected by a cross-talk.

Fig. 3 is a diagram showing the sector format of a
land/groove record optical disk which is a third embodiment
of the invention. In Fig. 3, (a) shows the sector format of

a groove record track. The track 18 is divided into a
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Substitute sheet - 8 Septenber 1999 recordi ng plane having a spiral first
track and a spiral second track, information being to be recorded into
and/ or reproduced fromthe first and second tracks, wherein the first track
J4s fornmed into a groove-like shape, the second track is forned between
adj acent the first tracks and into a | and-1i ke shape, and

plurality of sectors 19. Fig. 3(b) shows the sector format
of a land record Erack. The track 20 is divided into a
plurality of sectors 21. Fig. 3(¢) shows the format of
sector ID fields ID of the sectors 19 and 21. Each sector
ID field consists of a VFG2 for clock synchronization, an
address mark AM indicating the beginning of address
information, a track address TA, a sector address SA, a
land/groove identification signal 22, an error detection
signal CRC, and a postamble PA. In PFig. 3, the initial
sector 19 of the groove record track 18 is positionally -
shifted from the initial sector 21 of ﬁhe land record track
20 by a distance G3, sc that IDs of the sectors do not
overlap with esach other in the track direction. The
land/groove identification signal 22 of each sector
indicates whether the corresponding ID belohgs to the groove
record track 18 or to the land record track 20. For
example, when the ID belongs to the groove record track 18,

"0" is recorded, and, when the ID belongs to the land record

track 20, “1" is recorded.

Since the IDs of the tracks 18 and 20 are arranged in a
radial direction of the disk with being positionally shifted
by G3, they are not mutually affected by a-cross-talk. Even
when a cross-talk occurs, the ID signal of the track which

is currently tracked by the light beam is allowed to be
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the first and second tracks record an address signal, the address signal of
‘the first track being opposite in polarity to the address signal of.the
second track, in such a manner that address signals of adjacent ones of the
~fFirst and second tracks do not overlap with each other in a radial
direction. According to the above configuration , in the first track having
a spiral and groove-like shape and the second track having a spiral and
| and- | i ke shape and adj acent to

normally reproduced, by checking the land/graoove

identification signal in the ID signal reproduction circuit,

Since the ID signals are shifted in the track diréction,

also an effect that pits in the ID fields can easily be

formed is produced.

Fig. 4 is a diagram showing the arrangement of signals

in a land/groove record optical disk which is a fourth

embodiment of the invention.

In Fig. 4, (a) shows the configuration of an address
signal of each sector which is used in the embodiment. The
configuration is the same as that shown in Fig. 3(c). Fig.
4(b) shows the relationship of the recording positions of
the VF02 fields which are respectively at the beginnings of
the ID signals of a groove record track 23 and a land record
track 24. Record pits 25 of a channel bit "1" of the
address signal of the groove record track 23 are formed so
as to correspond to the level of a land 28, and "0" is
formed so as to correspond to the level of a groove 29.
Record pits 26 of the address signal of the land record
track 24 are formed in such a manner that a channel bit "1"
corresponds to the level of the grdove 29, and "0" to the
level of the land 28. Also in the first and third

embodiments, the pits 25 and 26 may be formed in a similar

T e——

——

This Sheet K.

//II/I///III///I/!/IT/?IITQ

ATETAE . i 180 LEEEHED {20, 38 47 384,

- 21 -



s R nTTRE ST

the first track, address signals including address information are recorded
"in such a manner that they do not overlap with each other in a radial

di rection. Substitute sheet - 8 September 1999 - 9 - In accordance with
..anot her aspect, there is provided an information reproduction nethod by

manner as described above. In the embodiment, the pits 25
and 26 are recorded with being shifted by one-half of the
maximum frequency period T of the address signal, or so as

to form a checkered pattern.

Since the record pits of the address signals of the
tracks 23 and 24'are arranged in a radial direction of the
disk with being positionally shifted by T/2, the influence
of a cross-talk can greatly be suppressed. Even when an
address signal is erroneously reproduced by a cross-talk,
the ID signal of the track which is currently tracked by the
light beam is allowed t¢ be normally reproduced, by checking

the land/groove identification signal 22.

In the first to fourth embodiments deséribed above, the
address signal may be composed of one of the following sets:
the track address TA, and the sector address SA; the track
identification signal 22, the address information AM, and
the error detection signal CRC; and the track address TA,
the sector address SA, the track identification signal 22,

the address information AM, and the error detection signal

CRC.

The optical disks described in the first to fourth

embodiments are generally formed so that the depth of the

—— e —
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whi ch information is reproduced froman optical disk conprising first and
“second tracks which are formed on the sanme recordi ng plane, wherein, when
said first track is to be accessed, a defect list is read out froma first
_defect list 5 area of said first track, and a defective sector is
“reproduced in accordance with contents of said defect list by reproducting
an alternate sector of a first spare area of said first track, and, when
said second track is to be accessed, a defect list is read out froma
second defect |ist area of said second track, and a defective sector is

reproduced in _accordance with contents Qf said.defect list, by reproducing
an al t er naf&°99¥Et BPCSFSatgé‘E%n’os PR etad%(?a gf/qgapg géEBﬁd ;‘10%,? ré@?(.
wavelength of a laser beam, and n is the refractive index of

the disk substrate.

Fig. 5 is a view showing the configuration of an
embodiment of an information recording/reproduction
apparatus by which information is recorded onto and/or
reproduced from the optical disk of the invention.
Hereinafter, the description is made while setting the track
designation means as a CPU 47, the track search means as a
linear motor 34, the signal ;eproduction means as a head
amplifier 36, the address reproduction means as a sector ID
reproduction circuit 40, the data recording/reproduction
control means as a sector recording/reproduction control
circuit 41, and the information recdrding/réproduction means

as a data modem circuit 42.

In Fig. 5, 30 designates an optical disk which is to be
attached to a motor 31 so as to be rotated thereby, 32
desgignates a recording plane of the optical disk 30, 33
designates an optical head for focusing a laser beam on the
recording plane 32, and 34 designates the linear motor (LM)
which functions as the track search means, and which moves
the optical head 33 to search a target track. The reference

numeral 35 designates a focus tracking control circuit which
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I n anot her aspect, there is provided an information reproduction nmethod by
which information is reproduced froman optical disk conprising first and
second tracks which are formed on the sanme recordi ng plane, wherein, 15
when said first track is to be accessed, a defect list is read out froma
defect list area .of said first track, and a defective sector is reproduced
I n accordance with contents of said defect |list by reproducing an alternate
sector of a first spare area of said first track, and, when said second
track is to be accessed, a defect list is read out fromsaid defect |ist
area of said first track, and a defective sector is reproduced_in

accor dance SASH tEn&nfocys neansi freFenrduqting By fpepsodaptrglaffal ternate

sector of 35900 SRS 280 o5El SaP SO 14,.7%a tracking means

for conducting a tracking control and a track retrace. The
reference numeral 36 designates the head amplifier which
functions as the signal reproduction means, and which
amplifies and outputs a tracking error signal n and a
reproduced signal ¢ in a detection signal a from the optical
head 33. The reference numeral 37 designates a binary
coding circuit for binary-coding the reproduced signal c, 38
designates a laser driving circuit which drives a
semiconductor laser of the optical head 33, and 39
designates a linear motor control circuit which controls the
linear motor 34 so that the optical head 33 seeks the target

" track. The reference numeral 40 designates-the sector ID
reproduction circuit which functions as the address
reproduction means, and which outputs the sector address e
and the land/groove identification signal q of the track of
a sector ID, from an output d of the binary coding circuit
37. The reference numeral 41 designates the sector
recording/reproduction control circuit which functions as
the data recording/reproduction control means, which
compares the track sector address e with a target sector
address of a CPU data bus £ at which data are to be recorded
or reproduced, to check whether they coincide Qith each

other or not, and which generates a write gate signal g and
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- I.n anot her aspect, there is provided an information recording/reproduction
“met hod by which information is recorded onto and/or reproduced froman
optical di-sk comprising a first track in which information is recorded into
.and/ or reproduced froma groove, and a second 25 track in which infornmation
I's recorded onto and/or reproduced froma | and sandwi.ched by said first
track, said first and second tracks being fornmed on the sanme recording
pl ane, wherein one defect list area in which a defect list including a
defective sector address of a defective sector and an alternate sector

0TS o PR GFLAG FOREROShD QRELAL M IR gt

track, a 42 designates the data modem circuit which functions as the
information recording/reproduction means, which conducts a
digital modulation on coded data i with the (2~7) RLLC (Run
Length Limited Code) or the_like and outputs.a modulated
signal 3, and which demodulates the binary-coded reproduced
signal d and outputs demodulated data k. The reference
numeral 43 designates an error correction circuit which
generates coded data i wherein an error cofrection code is
added to data to be recorded, and which detects an error in
demodulated data k to correct the aata; 44 designates a
memory for temporarily storing data, 45 designates a host
computer, 46 designates an interface IF to which the host
computer 45 is connected through a SCSI (Sma}l Computer
System Interface) bus x, and 47 designates the CPU of a
microcomputer which functions as the track designation
means, and which controls the whole of the information
recording/reproduction apparatus. In Fig. 5, m designates a
land/groove selection signal which is output from the CPU 47
and supplied to the focus tracking contrel circuit 35 and
the sector ID reproduction circuit 40, and which selects one
of the recording/reproduction on the land record track and

that on the groove record track.

?ig. 6 is a view showing the configuration of a

This Sheet Has Beén Replaced

G

Z ’

A - i B¢ ARELAEY AT

Ta)

tLl
o
wuL?
o
w

S
[



,defect-alternation process is conducted while additionally recording said

defect |ist
i st area.

e

into said Substitute sheet - 8 Septenber 1999 - 10- defect p

tracking control unit of the focus tracking control circuit
35 of Fig. 5. In the figure, 48 designates a polarity
inversion circuit for the tracking error signal n, 49
designates a multiplexer MPX which selects the tracking
error signal n or an'inverted signal n' of the error signal
in accordance with the land/groove selection signal m, 50
designates a tracking servo circuit, and p designates an
actuator driving siénal for driving a tracking actuator of
the optical head 33. The land/groove selection signal m is
switched and the polarity of the tracking error signal n is
inverted, so that the tracking is conducted on the land

record track or the groove record track.

Fig. 7 is a view showing the cenfiguration of the
sector ID reproduction circuit 40 which is ;sed when, in the
optical disk of the first embodiment of Fig. 1, the signal
modulation method of the sector ID field cf the land record
track is different from that of the groove record track. 1In
the figure, 51A designates an address reproduction circuit A
which reproduces the sector ID of the groove record track,
S1B designates an address reproduction circuit B which
reproduces the sector ID of the land record track, and 52
designates a multiplexer MPX which selects either of
reproduction address outputs el and e2 of the address

reproduction c¢ircuits 51A and 51B in accordance with the
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~Substitute sheet - 8 Septenber 1999 11 On the other hand in view of the.
probl ens of the recording nethod in the prior art, the invention has an
obj ect of providing an information recording/reproduction apparatus, an
. bnformation recordi ng/reproduction nmethod, and an optical disk which can

provi de a | arge capaC|ty, and in which the defect alternation process can
rapi dly be

land/groove selection signal m.

Fig. 8 is a view showing the configuration of the
sector ID reproduction circuit 40 which is used when, in the
optical disk of the second embodiment of Fig. 2, the
modulated signals of the sector ID fields of the land and
groove record tracks are inverted in polarity with respect
to each other. In the figure, 53 designates an inverting
circuit which inverts the polarity of the binary-coded
reproduced signal 4, and 54 designates a multiplexer MPX
which selects the binary-coded reproduced signal 4 or an
inverted signal d' of the reproduced signal in accordance
with the land/groove selection signal m, 55 designates an
address reproduction circuit, and gq designa;gs the |

land/groove identification signal.

In the circuit of Fig. 8, when, in the optical disk of
the third embodiment of Fig. 3, the IDs of the groove record
track 18 and the land record track 20 which are disposed so
as not to positionally overlap with each other and recorded
in the same modulation method are to be reproduced, the
land/groove selection signal m is set so that the
multiplexer 54 selects the binary-coded reproduced signal 4,
whereby the land record track or the groove record track is

identified with using the land/groove identification signal

i et e .
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conducted. An optical information recording/reproduction apparatus of the
present invention by which information is recorded onto and/or reproduced
froman optical disk. conprising first and second tracks which are forned
oh the sane recording plane, the optical disk conprises: a spare area in
whi ch a defective sector is to be alternatively recorded,

q and combining the circuit with that of Fig. 9 which will

be described below.

Fig. 9 is a view showing in detail the configuration of
the sector recording/reproduction control circuit 41 which
is applied to the optical disks shown in Figs. 3 and 4. In
the figure, 56 designates a register which latches the
target address of the CPU data bus f in response to a strobe
8l, 57 designates a comparator clrcuit A which compares an
output of the register 56 with the reproduction address e,
58 designates a comparator circuit B which compares the
land/groove identification sighai g with the land/groove
selection signal m and outputs a coincidence signal when the
two signals coincides with each other under the state where
the comparator circuit A 57 outputs a coincidence signal,
and 59 designates a read/write gate generator which outputs
at the timing of the output of the comparator cizcuit B 58 a
read or write command that has been latched in a register 60
from the CPU data bus f in response to a strobe s2, as the
write gate g or the read gate h to the data modem circuit
42,

The operation of the recording/reproduction apparatus
which is configured as described above and records and/or

reproduces information on a double sided optical disk will

be described.

————
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Aa-defect list area in which a defect list including a set of the defective
~sector and an alternate sector is to be recorded; and an information record
area in which information is to be recorded, the apparatus conprising:

En

The CPU 47 sets a record sector address and.the record
command into the sector recording/reproduction control
circuit 41 which in turn compares the record sector address
with the address output e of the ID reproduction circuit 40.
When the given sector is detected as a result of coincidence
of the addresses, the write gate signal g is supplied to the
data modem circuit 42. The write gate g actuates the data
modem circuit 42 so that the coded data i are modulated with
the (2-7) RLL, and the modulated signal j is supplied to the

laser driving circuit 38.

The optical head 33 records the modulated signal j into
the sector of the recording plane 32. The above data record

operation is repeated in the given number of sectors.

Hereinafter, the data read opetatioh will be described.

The host computer 45 outputs the read command to the
SCSI bus x. The CPU 47 receives the command through the IF
46 to interpret it. Depending on whether the target track
is the land record track or the groove record track, the CPU
47 outputs the land/groove selection signal m so that the

- optical head 33 conducts the focus tracking on the given

record track. As shown in Fig. 6, the focus tracking
control circuit 35 makes the polarity of the tracking error

signal n inverted or non~inverted which is supplied from the
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12 an opti cal

head which irradiates the tracks with a |light beamto record

“‘and/ or reproduce a signal; track designation neans for selecting one of the
first and second tracks; focus nmeans for focusing the |ight beam of the
optical head on the track; tracking nmeans for tracking the first or second
track; track search neans for searching a target track

optical head 33 depending on the land/groove selection

signal m, and supplies the actuator driving signal p to the

tracking actuator coil of the optical head 33. The focus

tracking control circuit then supplies a seek command for

the target track to the linear motor driving circuit 39 to

drive the linear motor 34, thereby moving the optical head

33 to the target track.

The CPU 47 sets a read sector address and the read

command into the sector recording/reproduction control

circuit 41 which in turn compares the read sector address

with the address output e of the ID reproduction circuit 40.

When the sector recording/reproduction control circuit 41

detects the given sector as a result of coiqgidence of the

addresses, the read gate signal h is supplied to the data

modem circuit 42.

The data modem circuit 42 is actuated in response to

the read gate h, and demodulates the detection signal d

detected by the optical head 33, to obtain the reproduced

data k. The reproduced data k are then stored in the memory

44.

The reproduced data which are stored in the memory 44

are subjected to the error detection and correction in the

error correction circuit 43, and again stored in the memory
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address reproduction neans for reading out an address signal of the track;
read/ wite gate generation neans for selecting one of the first and second
tracks in accordance with outputs of the track designation neans and the
address reproduction nmeans, ‘and for actuating an operation of recording or
reproduci ng informati on on a target sector; data recording/reproduction
means for conducting recordi ng and/ or reproduction of data on the target
sect or

44. The reproduced data which have undergone the error
correction are transferred to the host computer 45 through
the interface 46. The above data read 6peration is repeated

in the given number of sectors.

The operations of the ID reproduction circuit 40 and
the sector recording/reproduct;on control circuit 41 will be
described in detail while comparing them with the
embodiments of the optical disks of the invention to which

the circuits are applied.

To the optical disk of the first embodiment (Fig. 1),
applied is the ID reproduction circuit 40 having the
configuration shown in Fig. 7. In the optical disk of Fig.
1, the ID fields of the land record track aﬁd the groove
record track are modulated in different modulation methods
and recorded. In Fig. 7, therefore, the first and second
address reproduction circuits 51A and 51B simultaneously
conduct the reproduction operation on the binary-coded
reproduced signal 4. When the modulation method of the
binary-coded reproduced signal d coincides with the
modulation methods of the first and second addfess
reproduction circuits 51A and 51B, the reproduced address
signals el and e2 are output. One of the address signalslel
and e2 which corresponds to the land/groove selection signal
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i n'accordance with an output of the read/wite gate generati on neans;
‘record verify and alternation neans for verifying data which are recorded
by the data recording/reproduction nmeans, and for alternating a detected
.defective sector in the spare area; defect |ist storage neans for storing
as a defect list a defective sector address and an alternate address which
This is the replacenent sheet

m is selected by the multiplexer 52 and then output as the

reproduced address signal e.

To the optical disk of the second embodiment (Fig. 2},
applied are the ID reproduction circuit 40 having the
configuration shown in Fig. 8, and the sector
recording/reproduction circuit 41 having the configuration

shown in Fig. 9.

In the optical disk of Fig. 2, the address signals of
the ID fields of the land record track and the groove record
track are recorded in such a manner that they are opposite
to each other in polarity. In Fig. 8, the multiplexer 54
selects one of the binary-cocded reproduced gignal d and the
binary-coded reproduced signal d' which hasfﬁeen inverted by
the inverting circuit 53, in accordance with the land/groove
selection signal m. The selected signal is demodulated by
the address reproduction circuit 55 which in turn outputs
the reproduced address signal e and the land/groove
identification signal g to the sector recording/reproduction

control apparatus 41 of Fig. §.

In Fig. 9, the target address of the CPU data bus £ is
latched in the register 56 in response to the strobe sl, and

compared with the reproduced address signal e .in the
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, Dat e: 13 are results of the alternation operation of the record verify
and al ternation nmeans; and apparatus control neans for outputting control
commands to the neans, for nonitoring states of the neans, and for

b

comparator circuit 57. The land/groove identification
signal q is compared with the land/groove selection signal
m. The write command or the read command of the CPU data
bus £ is latched in the register 60 in response to the
strobe s2, and is processed by AND operation with the output
of the comparator circuit 58 so that the write gate g or the
read gate h is output. The write gate g or the read gate h
is supplied to the data modem circuit 42, thereby actuating

the data modulation or the data demodulation.

To the optical disk of the third embodiment (Fig. 3).,
applied are the ID reproduction circuit 40 having the
configuration shown in Fig. 8, and the sector
recording/reproduction circuit 41 having the configuration

shown in Fig. 9.

In the optical disk of Fig. 3, the address signals of
the 1D fields of the land record track and the groove record
track are recorded in such a manner that the ID fields do
not overlap with each other in the track direction. The
reproduction of an address, and the generation of the write
gate or the read gate are conducted in the same manner as
those applied to the optical disk of the second embodiment,
except that the multiplexer 54 in Fig. 8 always selects the

binary-coded reproduced signal 4.
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control ling operations of recording, reproducing, and verifying information

“"on the optical disk. According to the above-nentioned configuration of the
present invention, the optical head conducts a recording and/or
,reproduction of a si gnal on an optical disk conprising first and second
‘tracks which are formed on the sane recordi ng plane, the track de5|gnat|on
nmeans desi gnates one of the first -and second tracks, the focus neans
focuses a |ight beamon a track, the tracking means conducts

To the optical disk of the fourth embodiment (Fig. 4),
applied are the ID reproduction circuit 40 having the
configuration shown in Fig. 8, and the sector
recording/reproduction circuit 41 having the configuration

shown in Fig. 9.

In the optical disk of Fig. 4, the address signals of
the ID fields of the land record track and the gqroove record
track are recorded in such a manner that pits are shifted by
T/2 in the track direction or form a checkered pattern. The
reproduction of an address, and the generation of the write
gate or.the read gate are conducted in the same'manner as
those applied to the optlcal disk of the second embodiment,
except that the multiplexer 54 in Fig. 8 always selects the

binary~-coded reproduced signal 4.

According to the configuration descried above, a cross-
talk between land and grcove record tracks which are
adjacent to each other is reduced as compared with that in
the prior art by making the modulation methods and/or the
signal polarities different from each other, or changing the
positions of IDs or the pit phase, while increasing the
recording density of the optical disk of the land/groove

recording to a level higher than that of the prior art,
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tracking on the first and second tracks, the track search nmeans searches a
""target track, the address reproduction neans reads out an address signal of
the track, the read/wite gate generation neans actuates the recording
_and/or reproduction of information on a target sector, and the data
‘recordi ng/ reproduction nmeans records and/or reproduces data. The record
verify and alternation nmeans verifies recorded data, and alternates a _
detected defective sector into a spare area, the defect |ist storage neans
whereby data or an ID signal can be read out with a reduced

error level and without being affected by a cross-talk.

The first to fourth embodiment of the optical disk
described above may be combinedly executed in order to

attain the object of the invention.

According to the configuration set forth in c¢laim 1,
since information is recorded into the first and second
tracks in different modulation methods, the recording
density can be increased as compared with that in the prior
art, and a cross-talk between the first and second tracks
can be reduced so that a recording/reproduction error due a
the cross-talk between the first and second tracks is

prevented from occurring in an ID signal or a data signal.

According to the configuration set forth in claim 3,
since information is recorded into the first and second
tracks in the same modulation methocd and in opposite
polarities, the :ecﬁrding density can be increased as
compared with that in the prior art, and a cross-talk
between the first and second tracks can be reduced so that a
recording/reproduction error due to a cross-talk between the
first and second tracks is prevented from occurring in anIID

signal or a data signal.
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.stores a defect alternate address, and the apparatus control neans controls
the recording, reproduction and verify operations. |In this way, the data
recordi ng, reproduction, Substitute sheet - 8 Septenber 1999 14
verification, and the defect alternation process-are

According tc the configuration set forth in claim 4,
since address signals each including address information for
identifying the respective track are recorded into the
adjacent first and second tracks in such a manner that they
do not overlap with each other in a radial direction, the
recording density can be increased as compared with that in
the prior art, and a cross-talk between the first and second
tracks can be reduced so that a recording/reproduction error
due to a cross-talk between the first and second tracks is

prevented from occurring in an ID signal or a data signal.

According to the configuration set forth in claim 5,
since address signals which are address information are
recorded into the adjacent first and second tracks in
pelarities opposite to each other and in such a manner that
they do not overlap with each other in a radial direction,
the recording density can be increased as compared with that
in the prior art, and a cross-talk between the first and
second tracks can be reduced sc that a
recording/reproduction error due to a cross-talk between the
first and second tracks is prevented from occurring in an ID

signal or a data signal.

According to the configuration set forth in claim 12,
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..conducted on the optical disk conprising first and second tracks which are
fornmed on the same recording plane, so that the recording capacity is
doubl ed as conpared with that in the prior art. BRI EF DESCRI PTI ON OF THE

+DRAWNGS Fig. 1 is a diagramshow ng the sector format of an optical disk
which is an enbodi nent of the invention. Fig. 2 is a diagram show ng
'the sector format of another exanple of optical disk.

since, when information is to be recorded onto or reproduced
from an optical disk, the tracking fb: the first and second
tracks is.controlled while the track designation means
outputs a tracking error signal obtained from the optical
head, to the optical head with inverting the polarity of the
signal, information can be recorded onto or reprcduced from
the optical disk so that the recording density can be
increased as compared with that in the prior art, and that a
cross-talk between the first and second tracks can reduced
and a recording/reproduction error due to a cross-talk
between the first and second tracks is prevented from

occurring in an ID signal or a data signal.

According to the configuration set forfﬁ in claim 13,
since, when information is to be recorded onto or reproduced
from an optical disk, the address reproduction means
compares the output of the track designation means with the
track identification signal of the address reproduction
means, and, when the output of the track designation means
coincides with the track identified by the track
identification signal, outputs a reproduction address signal
corresponding to the track, information can be recorded onto
or reproduced from the optical disk so that the recording’
density can be increased as compared with that in the prior

art, and that a cross—-talk between the first and second
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~Fig. 3 is a diagramshow ng the sector format of an optical

i sanot her enbodi
format of an I D
., di sk.

ment of the invention.
si gnal

di sk whi ch

Fig. 4 is a diagram show ng the
and the arrangenent of another exanple of an optical
Fig. 5is a block diagramof an enbodi ment of an information

recordi ng/ reproducti on apparatus which is to be applied to the optical

of the invention.

tracki ng control

Fig. 6 is a block diagramof an enbodi nent of a focus
circuit of the enbodi ment.

VAT

tracks can reduced and a reccrding/reproduction error due to
a cross-talk between the first and second tracks is

prevented from occurring in an ID signal or a data signal,.

On the other hand hereinafter, embodiments <of the
second invention will be described with reference to the

drawings.

Figs. 11 and 12 are block diagrams showing the
configuration of an embodiment of an information
recording/reproduction apparatus which is applied to the
cptical disk of the invention. In Figs. 11 and 12, 10l
designates an optical disk attached to a motor 102, 102
designates the motor for rotating the optical disk 101, 103
designates a recording plane of the optical'éisk 101, 104
designates an.optical head for focusing a laser beam on the
recording plane 103, 105 designates a linear motor (LM)
which moves the optical head 104 to search a target track,
106 designates a focus tracking control circuit which
conducts a focus/tracking éontrol of a light beam and a
track retrace on the optical head 104, 107 designates a head
amplifier which conducts addition and subtraction on
detection signals of the optical head 104 to obtain a focus

error signal b, a tracking error signal c, and ‘a reproduced

gsignal d, 108 designates a binary coding circuit for binary-

I
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. Fig. 7 is a block diagram of an enbodi nent of a sector |ID reproduction
“circuit of the enmbodinent. Fig. 8 is a block diagram of anot her enbodi nent

of the sector ID reproduction circuit of the enbodi nent. 15 Fig. 9is a
Bl ock diagram of an enbodi ment of a sector ~

coding the reproduced signal 4 to obtain a binary-coded
signal e, 109 designates a laser driving circuit which
drives a semiconductor laser of the optical head 104, and
110 designates a linear motor control circuit which controls
the linear motor 10% so that the optical head 104 seeks the
target track. The reference numeral 111 designates a sector
ID reproduction circuit which reads out a track address and
sector address £, and a track identification signal g of a
sector ID, from the binary-coded signal e. The reference
numeral 112 designates a read/write gate generator which
compares the track address gﬁd sector address £ with a
target sector address of a CPU data bus h at which data are
to be recorded or reproduced, and which generates a write
gate signal i and read gate signal j for the sector. The
reference numeral 113 designates a data modem circuit which
conducts a digital modulation on c¢oded data k with the (2-7)
RLLC (Run Length Limited Code) or the like, to output a
modulated signal m, and which demcdulates the binary-coded
reproduced signal e and outputs demodulated data n. The
reference numeral 114 designates an error correction circuit
which generates coded data k wherein an error correction
code is added to data to be recorded, and which detects and
corrects an error in the demodulated data n, 115 designates
a memory for temporarily storing data, 116 designates a hést

‘computer, 117 designates an interface IF to which the host
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. recording/reproduction control circuit of the enmbodinent. Fig. 10 is a

“diagramillustrating an information recording conducted on an optical disk
of the prior art. Fig. 11 is a block diagram showi ng a part of the
sconfiguration of an enbodi nent of an information recording/reproduction

apparatus which is applied to the optical disk of the invention. Fig.
a bl ock di agram showi ng the remaining part of the configuration of the

enbodi nent of the information

6

o~

computer 116 is connected through a SCSI (Small Computer
System Interface) bus x, 118 designates a microcomputer
(CPU) which controls the whole of the information
recording/reproduction apparatus, 119 designates a memory
for storing disk management information, defect list
information, etc., of the optical disk 101, 128 designates
an error number detection circuit which counts the number of
errors detected by the error correction circuit, for each
sector, and 129 designates a working area. The reference
numeral 120 designates a track designation circuit for
outputting a track selection signal p which is output from
the CPU 118 to be applied to the focus tracking control
circuit 106 and the sector ID reproduction circuit 111, and
which selects either of the recording/reproéﬁctiom of the
first track wherein data are recorded into a groove, and the
recording/reproduction of the second track wherein data are

recorded onto a land.

In the focus tracking control circuit 106, 121
designates a polarity inversgion circuit for the tracking
error signal c, 122 designates a multiplexer (MPX) which
selects the tragking error signal n or an inverted gignal n'
of the error signal in accordance with the track selection
signal p, 123 designates a focus tracking servo circuit, and

g designates an actuator driving signal for driving a
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.Jeéording/reproduction apparatus which is applied to the optical disk of

t he i nventi on.

Fig. 13 is a view show ng the appearance of an optical

di sk

~of an enbodi nent of the invention in which a first track records data into

-a° groove and a second track records -data on a |land. Fig.

showi ng areas in a disk of a first enbodi nent of the invention. Fig.
a diagram showi ng areas in a disk of a

o

tracking actuator of the optical head 104. The polarity of
the tracking error signal ¢ is inverted in accordance with
the track selection signal p, so that the tracking is

conducted on the first track or the second record track.

In the read/write gate generator 112, 124 designates a

~register which latches the target address of the CPU data

bus h, 125 designates a comparator circuit which compares an
output of the register 124 with the reproduction address £,
and the track identification signal g with the track
designation signal p, 126 designates a reglster for latching
the read or write command from the CPU data bus h, and 127
designates a gate generator which outputs the write gate
signal i or the read gate signal j in respongé to the output
of the comparator circuit 125 or that of the register 126 to
the data modem circuit 113, thereby actuating the data

modulation or the data demodulation.

A memory 11l9a reads out data of the subject sector from
the disk management area of the optical disk 101 as
required, or reads out and stores a defect list area
address, a spare area address, a data record area address,
defect management identification information, and volume
management method identification information. In accordance

with the contents of the memory 119, the CPU 118 controls

-—

[N )
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. second enbodi nrent of the invention. Fig. 16 is a diagramshow ng areas in a -
disk of a third enbodi ment of the invention. Fig. 17 is a diagram
illustrating an enbodi nent of managenent information stored in disk
J-dentification areas 135 and 136.

the data recording and the defective sector alternation
process of the first and second track of the optical disk
101. The reference numeral 119b designates a memory for
recording defect list information, and 119c designates a

working area for conducting the defect alternation process.

Flg 13 is a view showing the appearance of an optical
disk of an embodiment of the lnvention in which a first
track records data into a groove and a second track records
data onto a land. 1In Fig. 13, an ID signal is not shown.
Fig. 13(a) is a plan view of the first and second tracks,
and Fig. 13(b) is a section view of portion A-A' of Fig.

13¢a).

In Fig. 13, 130 designates the first track which is a
groove-like spiral guide track, 131 designates the second
track consisting of a land which is sandwiched by the first
track 130, 132 designates a substrate of the optical disk,
133 designates a recording film, and 134 designates a light
spot by which information is recorded into or reproduced
from the first and second tracks. The first track 130 is a
groove of a depth 4. In order to suppress the amplitudes of
the tracking signal and the reproduced signal, and the
degree of a crosgs-talk between the first and second tracks;,

the depth d is set to be about 21 /6én.
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.Substitute sheet - 8 Septenber 1999 16 Fig. 18 is. a diagramillustrating a
track access of first and second tracks of a disk. Fig. 19 is a diagram
illustrating another track access of first and second tracks of a disk.
Fig. 20 is a diagram showi ng an exanple of a sector ID in which address
informati on of a sector of a first or second track is recorded.

Fig. 14 1s a diagram showing areas in the disk of a
first embodiment of the invention. 1In Fig. 14, (a) shows a
recording plane 1100 consisting of the first track, and (b)

shows a recording plane 1101 consisting of the second track.

The reference numerals 35 and 36 respectively designate
the disk management areas formed in the recording planes
1100 and 1101 of the first and second tracks of the optical
disk 101, 137 designates the defect list area for managing a
defective sector and an alternate sector for the defective
sector, 138 and 139 designate data record areas for
recording data, and 140 designates the spare area for
alternatively recording a defective sector. ?The defect list
area 137 is formed on one side of the disk 10l or in the
first track in the embodiment of Fig. 14, and collectively
manages defective sectors of the data record areas 138 and

139. Defective sectors are alternated in the spare area 140

in a lump.

As described above, according to the inventicn, the
recording planes 1100 and 1101 are collectively processed.
Therefore, it is easy to manage the data record areas 138
and 139 of the disk as one volume, and the spare area can be

utilized effectively. In the invention, a single defect
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. DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Fig. 1 is a diagram show ng the
sector format of a | and/groove record optical disk which is a first
enbodi mrent of the invention. In Fig. 1, (a) shows the sector format of a
.,groove record track which functions as the first track. A sector 13
consists of a sector IDfieid IDL in which address signals Al and A2 for
the sector and nodul ated by a first nodul ati on nethod are recorded, a data
field DF in which data are recorded in a second nodul ati on nethod, a gap Gl
in
list area is used. 'Even when an access extending over both
the first and second tracks occurs, therefore, it is not
necessary to read out the defect list area each time,

whereby the process can be done rapidly.

Fig. 15 is a diagram showing areas in the disk of a

second embodiment af the invention,

In Flg. 15, (a) shows a recording plane 1100 consisting
of the first track, and (b) shows a recording plane 1101
consisting of the second track. In the £irst and second
tracks of the optical disk 101, formed are disk management
areas 35 and 36, data record areas 138 and 139 for recording
data, and spare areas 141 and 142 for alternétively
recording a defective sector. A defect list area 137 is
formed on cne side of the disk 101 or in the first track in

the embodiment of Fig. 15.

A defective sector in the data record area 138 is
alternated in the spare area 141, and that in the data

record area 139 is alternated in the spare area 142.

As described above, according to the invention, a
defective sector which is detected during a process of

conducting a recording on the first or second track is

This Sheet Has Been Replaced

WA

- 45 =~

Lry
~.

LD

.

ol 7910, 3§ 37 366,



.Mhich no signal is recorded, and a buffer field Bl for absorbing variations

of the disk rotation and various tine periods. The data field DF includes a
synchronous clock field VFO 14 for pulling a clock signal, a data mark SYN

-15 17 indicating the beginning of data, and user data and error

alternated in the spare area 141 or 142 of the track.
Therefore, it is not necessary to change the track selection
from the first track (or the second track) to the second
track (or the first track). The track selection must be
conducted while the polarity of the tracking error signal ¢
is inverted by the tracking circuit 106, and hence the time
for pulling the retracking into the target track is rnot
required. 1In other words, the alternation process can be

conducted rapidly.

Fig. 16 is a diagram showing areas in the disk of a

third embodiment of the invention.

In Fig. 16, (a) shows a recording plane 1100 consisting
of the first track, and (b) shows a recording plane 1101
consisting of the second track. In the figure, 35 and 36
respectively designate disk management areas formed in the
first and second tracks of the optical disk 101, 137 and 143
designate the defect list areas, 138 and 139 designate data
record areas for recording data, and 141 and 142 designate

spare areas for alternatively recording a defective sector.

A defective sector in the data record area 138 is
alternated in the spare area 141, and that in the data

record area 139 is alternated in the spare area 142.
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:ookrection codes 16. Fig. 1(b) shows the sector format of a land record
track which functions as the second track. A sector 17 consists of a sector

ID field
.rrecorded
recorded
The dat a

D2 in which address signals al, a2 and a3 for the sector are

in the second nodul ation nethod, a data field DF in which data are
in the second nodul ati on nethod, a gap &, and a buffer field B2.
field DF has the sanme configuration as that of

As described above, according to the iavention, the
alternation process for a defective sector in the recording
plane 1100 is conducted in a combination of the defect list
area 137 and the spare area 141, and that in the recording
plane 1101 is conducted in a combination of the defect list
area 143 and the spare area 142. Therefore, it is not
necessary to conduct the track change between the first and
second tracks, and hence the time for repulling the tracking
is not required. Since the spiral track access can be
utilized efficiently, the time to wait the rotation of the
disk due to the track chanée can be shortened, thereby
allowing the alternation process for a defective sector to

be conducted rapidly.

In the recording planes 1100 and 1101, the data record
areas 138 and 139 can be secured so as to have the same
capacity. In a system using the optical disk, therefore,
the system design can be simplified. Since the recording
planes 1100 and 1101 and be subjected independently to the
defect process, the structure of data to be written into the
data record areas 138-and 139 can easily be managed while

being divided into plural volumes.

Fig. 17 shows an embodiment of management information
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. Fig.
which is a digital

1(a). In Fig. 1, for exanple, the PE (Phase Encodi ng) nodul ation
nodul ation nmethod is enployed as the first nodul ation

met hod,

.. wWhich is a digital

R

(S5

to be recorded into the disk identification areas 35 and 36.
In Fig. 17{a), 144 Qdesignates a disk management identifier,
145 designates a defect list area address, 146 designates a
spare area address, 147 designates a data record area
address, 148 designates a defect management method
identifier, and 149 designates a volume management
identifier. In Fig. 17(b), 150 designates a disk management
identifier, 151 designates a defect list area address, 152
designates a spare area address, 153 designates a data
record area address, 154 designates a defect management
method identifier, and 155 designates a volume management

identifier.

The disk management identifiers 144 and” 150 indicate
that the respective sector is a disk management information
area. The defect list area addresses 145 and 151 indicate
the positions and sizes of the defect list areas 137 and 143
of the recording planes 1100 and 1101. The spare area
addresses 146 and 152 indicate the positions and sizes of
the spare areas 140, 141, and 142 of the recording planes
1100 and 1101. The data record area addresses 147 and 153
indicate the positions and sizes of the recording planes
1100 and 1101. The defect management method identifiers 148
and 154 indicate the defect management methods_shown in

Pigs. 14 to 16. The volume management identifiers 149 and
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and, for example, the (2-7) .RLL (Run Length Linited) nodul ation

nodul ati on nethod is enployed as the second nodul ati on
met hod. Since the DR (Density Ratio) of the nodulation nethods is 1 :
the reproduction of an RLL signal
an address signal

3 and

requires a PLL (Phase Lock Loop) circuit,
is witten twice in IDL and thrice in ID2 so that the



,sectors 13 and 17 have the same length. The ID1 and I D2 of the sectors 13
and 17 are arranged in a radial direction of the .disk, and a cross-tal k of
about Substitute sheet - 8- Septenber 1999 18 -15 dB occurs between the
ID fields. Since the nodul ation

155 indicate the volume structures recorded onto the
recording planes 1100 and 1101, and record the number of
volumes, and allocation information of the data record areas

138 and 139 constituting the volumes.

FPigs. 18 to 20 are track access diagram showing an
embodiment of the track addressing which is conducted in the
disk 10l wherein the first and second tracks are spiral

tracks.

In the figures, 156 designates the first track, 15§7
designates the second track, 158 designates the recording
plane of the first track 156, and 15% designates the

recording piane of the second track.

In Fig. 18, the track to be accessed is switched such
as the first track, and the second track at each rotation of
the disk so that tracks are accessed in the sequence of
tracks 1 - 1" - 2 - 2" = 3 - *°°*, 1In the optical disk
101, the first and second tracks can be accessed as one
volume, and the first and second tracks 156 and 157 are
spiral tracks. When data of a large volume are to be
recorded, therefore, it is not required to search tracks, so
that the data recording or reproduction can rapidly be

conducted only by switching the polarity of the tracking
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. methods of IDlL and ID2 are different fromeach other and ID1 and | D2 signal
Teproduction circuits operate in different nodul ati on nethods, however,
respective ID signals can normally be reproduced w thout being affected by
a cross- talk. In Fig. 1, only the ID fields of the groove record track and
the land record track are subjected to recordings of different nodul ation
nmet hods. Alternatively, also the IDfields and the data flelds may be

subj ected to recordi ngs of

signal.

Fig. 19 is a diagram showing a track access in which
the first and second tracks 156 and 157 are sequentially
accessed. The data recording or reproduction is conducted
while tracks 1 - 2 = 3 — **** — n are accessed in the
first track 156 of the recording plane 158, and tracks 1' -
2' = 3' = **** = n' are accessed in the first track 157
of the recording pléne 159. This attains the effects that,
when a prolonged time is reguired for switching the tracking
of the first and second tracks, an average access time can
be shortened, and that the time to wait the rotation of the
disk to the target sector which i; caused by the track

change between first and second tracks is eliminatead.

Fig. 20 shows an embodiment of the sector ID in which
address information of sectors of the first and second
tracks is recorded. 1In the figure, TA designates a track
address, SA designates a sector address, and 160 designates
track identification information indicative of first and
second tracks which are newly added to the most significant
track addresses. The track identificatlon information 160
is the track identification signal g which is the most
significant bit of the track and indicates whether the track

is the first track or the second track.
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.different nodul ati on nmethods. Wien at |east the ID fields anmong the ID
fields and the data fields are subjected to recordings of different

nodul ati on net hods, the sane effect can be attained. Fig. 2 is a diagram
.showi ng the sector format of another exanple of a |and/groove record
optical disk. In Fig. 2, the same reference nunerals as those of Fig. 1
desi gnat e bl ocks having the sane functions. In Fig. 2, ID3 and I D4
designate sector identification fields in which

Referring now to Fig. 14, the operation of the optical
disk recording/reproduction apparatus which records and/or
reproduces information onto the thus configured optical disk
will be described.

Hereinafter, the initialization operation of the

information recording/reproduction apparatus will be

described.

The host computer 116 outputs the read command to the
SCSI bus x in order to read ocut the disk management areas 35
and 36. The CPU 118 receives the command through the IF 117
to interpret it, and outputs the track selection signal p,
for example, the groove track selection for selecting the
first track, to the track selection circuit 120 in order
that the disk management information area 35 is accessed.
In response to the track designation signal p, the
multiplexer 122 supplies the tiacking error signal ¢ to the
focus tracking circuit 123 so that the tracking is conducted
on the first track. The linear motor driving circuit 110
then drives the lihear motor 105 so that the optical head

seeks the initial track of the disk management area 35.

The CPU 118 sets a read sector address into the

——— .
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_address information is recorded. Substitute sheet - 8 Septenber 1999 19

The sector format of a groove record track shown in Fig. 2(a)

is the sane

as that of a land record track shown in Fig. 2(b). In the sector

+dentification fields | D3 and

register 124 of the read/write.gate generator 112, and the

read command in the register 126. In the read/write gate

generator 112, the comparator circuit 125 compares the read

sector address of the register 124 with the address output £

of the ID reproduction circuit 111, and the track

designation signal p with the track identification signal g.

The gate generator 127 decodes the coincidence output and

the output of the register 126, and supplies the read gate

signal j to the data modem circuit 113. The data modem

circuit 113 is actuated by the read gate j, demodulates the

reproduced signal e of the disk management area 35, and

sends the demodulated data n including the disk management

information and the defect list information to the memory

115 so that the data are stored in the memor§} The

demodulated data n stored in the memory 115 are subjected to

the error detection and correction in the error correction

circuit 114, and then stored in the memory 115. The CPU 118

reads out the reproduced data which have undergone the error

correction, and writes the data into the memory 119.

Furthermore, the CPU 118 sets fhe track selection

signal p to the land track selecticn, and writes the disk

management information 2 of the disk management area 36 of

the second track, into the memory 119.
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|D4 signals which are nodul ated by the same nodul ati on nmet hod are recorded
"so as to be opposite in polarity to each other. Specifically, in ID3, as
shown in Fig. 2(a'), "1" of a channel bit of a nodul ated signal is recorded
..at the level of the land, and "O'" at the level of the groove. In ID4, as
shown in Fig. 2(b'), "1" of a channel bit is recorded at the | evel of the
groove, and "O' at the level of the land. The ID3 and I D4 of the sectors 13
and 17 are arranged in a radial direction of the disk, and a cross-tal k of

about
As a result, the CPU 118 knows the volume management
method, the defect management method, the defect list areas,
the spare areas, the data record areas, defect list
information of the optical disk 101, and executes the data

recording and reproduction described helow.

Wext, the data record and verify operations conducted
on the data record areas 138 of the optical disk of Fig. 14

will be described.

The host computer 116 outputs the write command to the
SCSI bus . The CPU 118 receives the command through the IF
117 to interpret it, and checks whether the subject sector
is a defective sector or not, from the defect list
information stored in the memory 119, If the sector is not
a defective sector, the track selection signal is set to the
first or second track depending on the sector. If the
sector is a defective sector, the track selection circuit
120 is set so as to select the second track having the spare
area 140. 1In response to the track designation signal p,
the tracking error signal ¢ or an inverted tracking sigral
c¢' is supplied to the focus tracking circuit 123 sc that the
tracking is conducted on the first track or the second
track. The linear motor driving circuit 110 drives the

linear motor 105, thereby moving the optical head 104 to the
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..~15 dB occurs between the ID fields. Since the ID signals in the | and and
‘the groove are opposite in polarity to each other, however, an ID signal
reproduction circuit can read only an ID signal which has undergone a

..signal inversion process corresponding to the respective track, and
therefore normally reproduce the respective ID signal w thout being
affected by a cross-talk. Fig. 3 is a diagramshow ng the sector format of
a |l and/ groove record optical disk which is another enbodi nent

target track.

Data to be recorded which are supplied from the host
computer 1186 are once stored in the memory 115, and then
converted by the error correction circuit 114 to the coded
data k wherein an error correction code is added to the data

tc be recorded.

Depending on the defect list information, the CPU 118
gsets a record sector address into the register 124 of the
read/write gate generator 112, and the write command into
the register 126. The read/write gate generator 112
compares the record sector address of the register 124 with
the address output £ of the ID reproduction Tircuit 111. At
the same time, the comparator circuit 125 compares the track
designation signal p from the track designation circuit 120
with the track identification signal g of the ID
reproduction circuit 111. In response to the coincidence
output of the comparator circuit 125, and the write/read
command of the register 126, the gate generator 127 supplies
the write gate signal i to the dafa modem circuit 113. The
data modem ci?cuit 113 is actuated by the write gate signal
i, modulates the coded data k with the (2-7) RLLC, and
supplies the modulated signal m to the laser driving clrcuit

109. The optical head 104 records the modulated signal m
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RS

of the invention. In Fig. 3, (a) shows the sector format of a groove record
"track. The track 18 is divided into a 20 plurality of sectors 19. Fig.
3(b) shows the sector format of a land record track. The track 20 is
.divided into a plurality of sectors 21. Fig. 3(c) shows the format of

LYY

into the target sector of the recording plane 103. The
above data record operation is repeated in the given number

of sectors.

when the data recording is completed, the CPU 118 reads
out the record sectors in sequence, and checks the number of
errors of the demodulated data. If the number of detected
errors exceeds a predetermined criterion, the sector is
alternatively recorded into the spare area 140. More
specifically, the host computer 116 sends out the read
command for a reccord sector, and the CPU 118 causes the
optical head 104 to be moved to a recorded track in the same
manner as the above-mentioned data recording. The CPU 118
sets a read sector address intoc the registeﬁ:124 of the
read/write gate generator 112, and the read command into the
register 126. 1In the read/write gate generator 112, the
comparator circuit 125 compares the read sector address of
the register 124 with the address ohtput £ of the ID
reproduction circuit 111, and the track designation signal p
with the track identification signal g. The gate generator
127 decodes the coincidence output and the ocutput of the
register 126, and supplies the read gate signal j to the
data modem circuit 113. The data modem circuit 113 is
actuated by the read gate j, demodulates the reproduced

signal e of the recording plane 103 which is supplied from
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_ sector IDfields ID of the sectors 19 and 21. Each sector ID field consists "
"of a VF02 for clock synchronization, an address mark AMindicating the
begi nni ng of address information, a track address TA, a sector address SA,
..a land/groove identification signal 22, an error detection signal CRC, and
a postanble PA. In Fig. 3, the initial sector 19 of the groove record track
18 is positionally shifted fromthe initial sector 21 of the land record
track 20 by a distance G3, so that IDs of the sectors do not

the optical head 104, and sends the demodulated data n to
the memory 115 sc that the data are stored in the memory.
The demodulated data n stored in the membry.lls are
subjected to the error detection and correction in the error
correction circuit 114. The error number detection circuit
128 counts the number of detected errors for each sector.
The CPU 118 monitors the error number of the error number
detection circuit 128 to check whether the number exceeds
the criterion number or not. A sector in which the error
number exceeds the criterion is judged as a defective sector

and alternated in the spare area 140.

In order to alternatively record data of the defective
sector intc the spare area 140, the write command is issued.
The CPU 118 outputs the track designation siénal p for
selecting the second track, to the track selection circuit
120. The multiplexer 122 supplies the inverted tracking
error signal c¢' to the focus tracking circuit 123 so that
the tracking is conducted on the second track. Then, data
are recorded into the spare area in the same manner as the
data recording discussed above. The addresses of the
defective sector and the alternate sector for it are

recorded as one list set into the defect list area 137.

With respect to a spare sector and a defect list
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.overlap with each other in the track direction. The |and/groove

I dentification signal 22 of each sector indicates whether the correspondi ng
| D bel ongs to the groove record track 18 or to the land record track 20.
-For exanple, when the ID belongs to the groove record track 18, "0" is
recorded, and, when the ID belongs to the |land record track 20, "1" is
recorded. Since the IDs of the tracks 18 and 20 are arranged in a radial
direction of the disk with being positionally shifted

sector, the defective sector alternation is conducted as

required in the same manner as described above.

In the case where the spare areas are respectively
formed in the first and second tracks as shown in Fig. 15, a
detected defective sector is alternated in the spare area
141 or 142 of the track to which this defective sector
belongs. In the case where the defect list areas 137 and
143 are respectively formed in the first and second tracks
as shown in Fig. 16, the address list for sectors used in
the defect alternation process is recorded into the defect
list area to which the defective sector belongs. The above-
mentioned data recording, and the alternation process of a
defective sector are conducted depending on %he contents of
the volume management identifiers 149 and 155, and“the

defect management method identifiers 148 and 154.

Referring now to Fig. 14, the data recording conducted

on the data record area 138 will be described.

When the host computer 116 outputs the read command,
the CPU 118 interprets the command, and checks whether the
subject sector is a defective sector or not, from the defect
list stored in the working area 119c of the memory 119. If

the sector is a defective sector, the track selection
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by G3, they are not nmutually affected by a cross-tal k. Even when a
cross-talk occurs, the ID signal of the track which is currently tracked by
the light beamis allowed to be Substitute sheet - 8 Septenmber 1 999 21
..normal Iy reproduced, by checking the |and/groove -

circuit 120 is se£ so as to select the second track having
the spare area 140. In response to the track designation
signal p, the tracking error signal ¢ or the inverted
tracking signal ¢’ is supplied to the focus tracking circuit
123 so that the tracking is conducted on the first track or
the second track. The linearfmotor driving circuit 110
drives the linear mbtor 105, thereby moving the optical head

104 to the target track.

Depending on the defect list information, the CPU 118
sets a read sector address into the register 124 of the
read/write gate generator 112, and the read command into the
register 126. In the read/write gate generator 112, the
comparator circult 125 compares the read seé%or address of
the register 124 with the address output £ of the ID |
reproduction circuit 111, and the track designation signal p
with the track identification signal g. The gate generator
127 decodes the coincidence output and the output'of the
register 126, and supplies the read gate signal j to the
data modem circuit 113. The data modem circuit 113 is
actuated by the read gate j, democdulates the reproduced
signal e of the recording plane 103 which is supplied from
the optical head 104, and sends the demodulated data n to
the memory 115 so that the data are stored in the memory.

The demodulated data n stored in the memory 115 are
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_identification signal in the ID signal reproduction circuit. Since the ID
signals are shifted in the track direction, also an effect that pits in the
ID fields can easily be fornmed is produced. Fig. 4 is a diagram show ng the
.arrangenment of signals in a |and/groove record of another exanple of an
optical disk. In Fig. 4, (a) shows the configuration of an address signal
of each sector. The configuration is the sane as that shown in Fig. 3(c).
Fig.

subjected to the error detection and correction in the error

correction circuit 114, and again stored in the memory 115,

The reproduced data which have undergone the error

correction are transferred to the host computer 116 through

the interface 117. The above data read operation is

repeated in the glven number of sectors.

In the case where the data record areés 138 and 139 or
the spare areas are respectively formed in the first and
second tracks as shown in Fig. 15, or the case where the
defect list areas 137 and 143 are respectively formed in the
first and second tracks as shown in Fig. 16, the reading is
conducted while the track selection signal p is switched by
the track selection circuit 120. The defec;;management
method, and the volume management are conducted depending on
the contents of the defect management method identifiers 148

and 154, and the volume identifiers 149 and 155.

As described above, according to the invention, the
data recording and reproduction, and the defect alternation
process can be conducted on the optical disk comprising
first and second tracks which are formed on the same
recording plane, so that the recording of a large data
volume which is doubled as compared with that iﬁ the pricr

art is conducted,
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. 4(b) shows the relationship of the recording positions of the VF02 fields
‘which are respectively at the beginnings of the ID signals of a groove
record track 23 and a | and record track 24. Record pits 25 of a channel bit
."1" of the address signal of the groove record track 23 are forned so as to
correspond to the level of a land 28, and "0" is formed so as to correspond
to the level of a groove 29. Record pits 26 of the address signal of the

| and record track 24 are forned in such a nanner that a channel bit "1"

The disk management areas are generated in the
initialization of the disk. A method of initializing the

disk of Fig. 16 will be described.

While tracking the first track 130 with the light spot
in accordance with the track selection signal p, a test
signal is recorded, and then read out to be verified,
thereby detecting a defective sector. Then, the polarity of
the track selection signal p is inverted, and a defective
sector of the second track 131 is deteéted. Depending on
the capacity of the optical disk 101 and the quality data,
the CPU 118 secures the sizes of the defect list areas 137
and 143 required for the number of alternations of defective
sectors, and records the addresses and sizeg of the areas,
the addresses and sizes of the spare areas 141 and 142, and
the addresses and sizes of the data record areas 138 and
139. 1In the defect list areas 137 , recorded are
alternation lists of defective sectors of the recording
plane 1100 of the first track 130 and the recording plane
1101 of the second track 131. The defect management method
information 148 and 154, and the volume identification
information 149 and 155 are recorded into the disk
management information areas 35 and 36 in response to

instructions from the host computer 116.
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“rgorresponds to the |evel of the groove 29, and "0" to the level of the |and
28. Also in the first and third above described di sks, the pits 25 and 26 -

may be formed in a simlar Substitute sheet - 8 Septenmber 1 999 22

It is a matter of course that the above~described
embodiments of the optical disk can be adequately combined.

As apparent from the above description, according to
the invention, data recording and reproduction can be .
conducted on an optical disk comprising first and second
tracks which are formed on the same recording plane, and the
defect alternation process can rapidly be conducted thereon,
whereby the capacity can greatly be improved as compared

with the prior art.
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_manner as descrlbed above. The pits 25 and 26 are recorded with being
" shi ft ed-by--one--hal-fof ..t he maxi num frequency period T of the address

"~ signal a checkered pattern. Since the record pits of the
.. addr ess“l“ﬂmujﬂuf"m m{nr acks 23 and 24 are arranged in a radial direction
he df sk witt h®#bes ngr positionally shifted by T/2, the influence of a

cross talk can greatly be suppressed. Even when an address signal is
erroneously reproduced by a cross-talk,

what is claimed is:

1. An optical disk comprising a recording plane having
a spiral first track and a spiral second track, information
being to be recorded into and/or reproduced from said fifst
and second tracks, wherein

said first track is formed into a groove-like shape,

said second track is formed between adjacent said first
tracks and into a land-like shape, and

said first and second tracks record informations in

different mecdulation methods.

2. An optical disk comprising a recording plane having
a spiral first track and a spiral second track, information
being to be recorded into and/or reproduced from said first
and second tracks, wherein

said first track is formed into a groove-like shape,

said second track is formed between adjacent said first
tracks and into a land-like shape, and

said first and second tracks record at least an address

signal among informations in different modulation methods.

3. 2an optical disk comprising a recording plane having
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the 1D signal of the track which is currently.tracked by the |ight beam i s
al | owed-to-be’ nornalllﬁgeproduced by checking the | and/ groove

gggcél f I‘m‘mﬂm‘!ﬂg ﬁ! In the first to fourth di sks descri bed

| may be conposed of one of the follow ng sets: the
frack addre<s TA and the sector address SA; the track identification
signal 22, the address information AM and the error detection signal CRC
and the track address TA, the sector address SA, the track identification
signal 22,

a spiral first track and a spiral second track, information
being to be recorded into and/or repréduced from said first
- and second tracks, wherein

said first track is formed into a groove-like shape,

said second track is formed between adjacent said first
tracks and into a land~like shape, and

said first and second tracks record an address signal
in the same modulation method, the address signal of said
first track being opposite in polarity to the address signal

of said second track.

4. An optical: disk comprising a recording plane having
a spiral first track and a spiral second track, informationg
being to be recorded into and/or reprcduced from said first
and second tracks, wherein

said first track is formed into a groove-like shape,

said second track is formed between adjacent said first
tracks and into a land-like shape, and

said first and second tracks record an address signal
for identifying respective track in such a manner that
address signals of adjacent cnes of said first and second

tracks do not overlap with each other in a radial direction.
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. the addpeSS'rnfornatlon AM and the error detection signal CRC. The optica

h dis ‘“ﬁuﬁt‘me are generally fornmed so that the depth of the 23
gro ““ E“% is set to be [err]/(8 n) where [err] is the

5. B&An optical disk comprising a recording plane having
a spiral first track and a spiral second track, information
being to be recorded into and/or reproduced from said first
and second tracks, wherein

said first track is formed into a groove-like shape,
said second track is formed between adjacent said first
tracks and into a land-like shape, and

said first and second tracks record an address signal,
the address signal of said first track being oppesite in
polarity to the address signal of said second track, in such
a manner that address signals of adjacent ones of said first

and second tracks do not overlap with each other in a radial

direction.

6. An optical disk according to one of claims 1 to 5,

33 R

said first track has a depth of /(8Nn) where .' is a

wherein 2
o

wavelength of a laser beam, and n is a refractive index of a

substrate of saigd disk.

7. - An optical disk according to one of claims 1 to 5,

wherein

said first and second tracks are divided into sectors

e T
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. mavelength of a laser beam and n is the refractive index of the dISk
z substtateﬁ FLg. 5 iLs.a view showi ng the configuration of an enbodi nent of

ing/reproduction apparatus by which information is
_ rec aﬂ reproduced fromthe optical disk of the invention.
ﬂa.¢en

"FEFEI hes escription is nmade while setting the track designation
nmeans as a CPU 47, the track search neans as a linear notor 34, the signal
reproducti on neans as a head

each of which constitutes a unit of recording or reproducing
information,

a track address and a sector address is recorded in the
address signal, and *

information 1is recorded into and/or reproduced from

said sectors in a unit of the sector.

8. An optical disk according to one of claims 2 to 5
or to claim 7, wherein

the address signals of said first and second tracks
record a track identification signal for identifying the

respective track,. address information, and an error

detection signal.

9. An optical disk according to one of claims 3 to 5
or to claim 7, wherein

the address signals of said first and second tracks are
constituted by a mark position recording method,

the address signal of said first track is recorded in
such a manner that a médulated channel bit "1" corresponds
to a level of the land and a channel bit "0" corresponds to

a level of the groove, and

the address signal of said second track is recorded in
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anplifier 36, the address reproduction nmeans.as a sector |D reproduction
T Ci reui't40;~the-data_recordi ng/reproduction control neans as a sector

: recorgﬂﬂ control circuit 41, and the information
~Tecor m ”l means as a data nmodemcircuit 42. In Fig. 5 30
de5|gnate% an eptsc disk which is to be attached to a notor 31 so as to

be rotated thereby, 32 designates a recording plane of the optical disk 30,
33 designates an optical head for focusing a | aser beamon the '

such a manner that a modulated channel bit "1" corresponds
to a level of the groove and a channel bit “0" corresponds

to a level of the land.

10. An optical disk comprising a recording plane
having a spiral first track and a spiral second track,
information being to be recorded into and/or reproduced from
said first and second tracks, wherein

said first track is formed into a groove-like shape,
said second track is formed between adjacent said first
tracks and into a land-like shape, and

a VFO signal. for clock synchronization of an address
signal for recordihg address information is recorded in such
a manner that the VFO signals of adjacent ones of said first
and second tracks are shifted in phase from each other by

one-half of a wavelength of said VFO signal.

1i. An optical information recording/reproduction
apparatus by which information is recorded on and/or
reproduced from an optical disk,

said optical disk comprising:

a spiral first track formed into a groove-like shape;

and a spiral second track formed into a land-like shape,
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recordlng plane 32, and 34 designates the | i near notor (LA@ whi ch functlons
='as t he-t+raeck- search*ﬁeans and whi ch noves the optical head 33 to-search a

- tar erence nuneral 35 designhates a focus tracking control
§ CI r€c1 " ”m n““l onsi sts of focus nmeans for conducting a focus control

these first and second tracks being formed on the same
recording plane,; and

said apparatus comprising:

an optical head which irradiates said tracks with a
light beam to record and/or reproduce a signal;

: track designation means for selecting one of said first
and second tracks, in order to record and /or reproduce
informations ;

focus means for focusing the light beam of said optical
head on a track;

tracking means for causing said track to be tracked,
and for selectively tracking said first and second tracks;

track search means for moving said optical head in
order to search a track:

signal generation means for amplifying a  signal
reproduced by sald optical head;

address reproduction means for reading out address
signals of said first and second tracks;

data recording/reproduction control means for selecting
one of said first and second. tracks in accordance with an
output of said address reproduction means on the basis of an
output of said track designation means, and for actuating an

operation of  recording or reproducing information on the

&

£ 7
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- .the Ilght bean1of t he optical head 33 and tracking nmeans for conducting a
"tracking control and a track retrace. The reference numeral 36 deS|gnates
the head anplifier which functions as the signal reproduction neans

_-which anplifies and outputs a tracking error si gnal_uuma"i“ﬁﬂ!

“signal c¢c in a detection signal a fromthe optical ence
nunmer al 37 designates a binary coding circuit for binary-codi ng t he

reproduced signal c, 38 designates a laser driving circuit which drives a

track or the sector; and

information recording/reproduction means for conducting
the operation of recording or reproducing information on the
track or the sector of the recording plane, in accordance
with an output of said data recording/reproduction control
means, thereby to record. informations into and/or reproduce

from said first and second tracks.

12. An information recording/reproduction apparatus
according to claim 11, wherein

said track designation means switches the tracking for
said first and second tracks of the optical head by

inverting a polarity of a tracking error signal.

13. An information | recording/reproduction apparatus
according to claim 11, wherein

said address reproductiorn means compares the output of
sald track designation means with a track identification
signal of said address reproduction means, and for
outputting only a reproduction address signal which
corresponds to a track coinciding with the output of said

track designation means.
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. ,seniconduéio} | aser of the ‘optical head 33, .and 39 designates a |inear

o

nmotor control circuit which controls the linear notor 34 so that -the

optical head 33 seeks the target track. The referer,m,mmu“m“mwm[si ghat es
-the sector ID reproduction circuit which functions '23§
" reproduction nmeans, and which outputs the sector address & ahd % he

| and/ groove identification signal q of the track of a sector ID, from an
output d of the binary coding circuit 37. The reference nuneral 41
desi gnates the sector

i4. An optical information recaording/reproduction
apparatus by which information is recorded onto and/or
reproduced from an optical disk comprising first and second
tracks which are formed on the same recording plane,

said optical disk comprising:

a spare area in which a defective sector is toc be
alternatively recorded;

a defect list area in which a defect list including a
set 0f said defective sector and an alternate sector is to
be racorded; and |

an information record area in which information is to
be recorded,

said apparatﬁé comprising:

an optical head which irradiates said tracks with 2
light beam to record and/or reproduce a signal;

track desiénation means for selecting one of said first
and second tracks;

focus means for focusing the light beam of said optical
head on said track;

tracking means for tracking said first or second track;

track search means for searching a target track;

address reproduction means for reading out an address

signal of said track;
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. recordlng/reproductlon control circuit which functions as the data
recordi ng/ reproduction control means, which conpares-the. track sector

address e with a target sector address of a Cﬁmﬂ at_whi ch data
. are to be recorded or reproduced, to check wh fﬂm n !H" de wi th each
other or not, and which generates a wite gate” si‘gnal :

read/write gate generation neans for selecting one of
said first and second tracks in accordance with outputs of
said track designation means and.said address reproduction
means, and for actuwating an ocoperation of recording or
reproducing information on a target sector;

data recording/reprodﬁction means for conducting
recording and/or reproductign of data on the target sector
in accordance with an output of said read/write gate
generation means;

record verify and alternation means for verifying data
which are recorded by said data recording/reproduction
means, and for algernating a.detected defective sector in
said spare area;

defect list storage means for storing as a defect 1list
a defective sector address and an alternate address which
are results of the alternation operation of said record
verify and alternation means; and

apparatus control means for outputting control commands
to said means, for monitoring states of said means, and for
controlling operations of recording, reproducing, and

verifying information on said optical disk.

15. An information recording/reproduction apparatus

&5
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. .25 a read gate 5|gnal h for the sector. The reference nuneral 42 de5|gnates
the data nodemcircuit which functlons as the |nfornat|on

recordi ng/ reproducti on means,” whi ch conducts a dj |on on coded
data i with the (2-7) RLLC (Run Length Li m'te ﬂ“ﬁ"j‘mﬁ ke and
" outputs a nodul ated signal j, and which denDd ny coded

repr oduced signal d and out puts denodul at ed data . The reference nuneral

43 designates an error correction circuit which

according to claim 14, wherein

said record verify and alternation means collectively
alternates the defective sectors on said first and second
tracks, and manages a recording and/or reproduction of a
defective sector on the basis of contents of said defect

list storage means.

1s6. An information recording/reproduction apparatus
according to claim 14, wherein

said defect list storage means comprises first storage
means for storing contents of the defect list area of said
first track, and_§econd storage means for storing contents
of the defect 1ist area of said second track, and

said record verify and alternation means manages a
recording and/cr reproduction of a defective sector of said
first and second tracks on the basis of contents of said

first and second defect list storage means.

17. An information recording/reproduction apparatus
according to claim 14, 15 or 16, wherein

said record verify and alternation means alternatively
records a defective sector of said first track into a first

defect spare area of said first track, and a defective

29
7/
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.generates coded data i wherein an error correction code is added to data to
“be recorded, and which detects an error in -demadulated- dara“k“to correct
t he data, 44 designates a nmenory for tenporar w“ M“Hm‘t
_«designates a host conputer, 46 designates an H F‘ |ch t he host
" computer 45 is connected through a SCSI (Small *Cofvput e System Interface)

bus x, and 47 designates the CPU of a microconputer which functions as the
track designation means, and which controls the whole of the information

sector of said second track into a second defect spare area

of sald second track.

18. An information recording/reproducticn apparatus
according to claim 14, wherein

in a process of initializing said optical disk,

said track search means accesses a disk management area
, and

said data recording/reproduction means records volume
identification information into said disk management area ,
said information indicating whether said first and second

tracks are to be agdressed as two or more voclumes, Or as ¢ne

volume,

18. An information recording/reproducticn nethod by
which information is recorded onto and/or reproduced from an
optical disk comprising first and second tracks which are
formed on the same recording plane, wherein

information is recorded and/or reproduced while
alternately switching said first and second tracks at each
rotation of said optical disk as a like of a seguence of
said first track {or second track), said second track (or

first track), said first track (or second track), “*°°.

-~
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recordlng/reproductlon apparatus. In Fig. 5,. mdesignates a |and/groove
*selection signal which is output fromthe CPU 47 and supplied to the focus
tracking control circuit 35 and the sector |D.reproduction Circuit 40, and

_ which selects one of the recording/reproductio ﬂmnmm‘lgm&rd track
“and that on the groove record track. Fig. 6 iswgﬂul
configuration of a

20. An information recording/reproduction method. by
which information is recorded onto and/or reprcduced from an
optical disk comprising first and second tracks which are
formed on the same recording plane, wherein

information is recorded and/or reproduced while
conducting an addressing in an addressing sequence of said
first and second tracks in which an end address of said
first track (or second track) ié connected to an initial

address of said second track (or first track).

21, An informaticn recording/reproduction method
according to claim 19 or 20, wherein

salid first track is a track in which information |is
recorded into a groove, said second track is a track in
which information is recorded ontoc a land sandwiched by said
first track, and the switching of said first and second

tracks is conducted by inverting a pelarity of a tracking

error signal.

22. An information recording/reproduction method by
which information is recorded onto and/or reproduced from an

cptical disk comprising a first track in which information
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tracking error signal n, 49 designates a nultipl exer“'ﬂlﬂanﬂ
_tracking error signal n or an inverted signal n'
“accordance with the | and/ gr oove sel ection si gnal
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. 26 tracking control unit of the focus tracking control CIrCUIt 35 of Fig.
» 5.

In the figure, 48 designates a polarity inversion-circuit for the-

tracking servo circuit, and p desighates an

is recorded into and/or reproduced from a groove, and a
second track in which information is recorded onto and/or
reproduced from a land sandwiched by said first track, said
first and second tracks being formed on the same recording

plane, wherein

one defect list area in which a defect list inciuding a

defective sector address of a defective sector and an
alternate sector address is to be recorded is formed in one
of said first and second tracks, and, when a defective
sector is detected in said first or second track, a defect-
alternation  process is conducted while additionally

recording said defect list into said defect list area.

23. An information recording/reproduction method by
which information is recorded onto and/or reproduced frcm an
optical disk while conducting a defect-alternation process
on said optical disk, said optical disk comprising: a £first
track in which information is recorded into and/or
reproduced from a groove; and a second track in which
information is recorded onto and/or reproddced from a land
sandwiched by said first track, said first and second tracks
being formed on the same recording plane, wherein

one defect list area in which a defect list including;
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actuator driving signal
"33. 'The | and/ groove sel ection signal

the land record track or the groove record track. Flg“l

4T ml, Ve oY e mﬂ‘f‘ﬂ?fb"ll Wit

10730

for driving a tracklng actuator of the optical

head

mis switched and the polarity of the

tracking error signal nis inverted, so that the track1ﬁujs conduct ed on

the configuration of the sector ID reproduction circu
when,

nmodul ati on nethod of the sector IDfield of the |and record

a defective sector address of a defective sector .of said
first or second track in which a defect is detected and is
altefnated; and an alternate sector address is to be
recorded , is formed in one of said first and second tracks,

a spare area which is to be used for én alternate
sector 1is formed in both of said first and sécond tracks,
and

a defective sector of said first or second track is
alternated in the respective spare area, and said defect
list 1is recorded into said defect 1list area, thereby
conducting the defect alternation process.

24, An information recording/reproduction method by
which information is recorded onto and/or reproduced from an
optical disk , said optical disk comprising: a first track
in which information is recorded into and/or reproduced from
a groove; and a second track in which information is
recorded onto and/or reproduced from a land sandwiched by
said first track, said first and second tracks being formed
on the same recording plane, wherein

first and second defect list areas and first and second

spare areas are respectively formed in said first and

second tracks .,
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.track is dlfferent fromthat of the groove record track. In the figure, 51A
‘desi gnat es an address reproduction circuit A which reproduces the sector ID
of the groove record track, 51B designates -an.--address—reproduciion circuit

"B which reproduces the sector ID of the land re mmmﬂ Hﬂi“ﬁ
“designates a mul tipl exer MPX which sel ects elthgﬂl I n address
outputs el and e2 of the address reproduction circuits*51A and '51B in
accordance with the

in each of said first and second defect list areas , a
defect 1list including; a defective sector address of a
defective sector of said first or second tracks in which a
defect 1is ,detected and is alternated; and an alternate
sector address , is to be recorded , and

said first and second spare areas are to be used for
an alternate sector,

a defective sector of said first track is subjected an
alternation process by said first defect list area and said
first spare area, and |

a defective sector of said second track is subjected an
alternation process by said second defect list area and said

second spare area.

25. An information reproduction method by which
information is reproduced from an optical disk comprising
first and second tracks which are formed on the same
recording plane, wherein,

when said first track is to be accessed, a defect 1list
is read out from a first defect list area of said £irst
track, and a defective sector is reproduced in accordance
with contents of said defect 1list by reproducing an

alternate sector of a first spare area of said first track,

x5
7¢
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~ Substitute sheet - 8 Septenber 1 999 27 | and/groove selection signal m
~Fig. 8 is a view showing the configuration of the sector |ID reproduction
circuit 40 which is used when, in the optical disk of_ Fig— 2--the-nodul at ed

;1-si gnals of the sector ID f.i el ds of the land and H!‘\“!““‘l“‘l‘““!“‘!I\

and,

when said second track is toc be accessed, a defect list
is read out from a second defect list area of said second
track, and a defective sector 1ls reproduced in accordance
with contents of said defect 1list by reproducing an

alternate sector of a second spare area of said second

track.

26. An information reproduction method by  which
information 1is reproduced from an optical disk comprising
first and second tracks which are formed on the same
recording plane, wherein, |

when said firét track is to be accessed, a defect ' list
is read out from a defect list area of said first track, and
a defective sector is reproduced in accordance with contents
of said defect list by reproducing an alternate sector of a
first spare area of said first track, and,

when said second track is to be accessed, a defect list
is read out from said defect list area of said first track,
and a defective sector is reproduced in accordance with
contents of said defect list by reproducing an alternate

sector of a second spare area of said second track.
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~groove record tracks are inverted in polarity with respect to each other.
“In the figure, 53 designates an inverting circurt—whi-ch.inverts the

pol arity of the binary-coded reproduced signal d, | es a
. mul tiplexer MPX which selects the binary-coded re”ﬂﬂgy"ﬂg'@mjﬁgmjd or an
“inverted signal d' of the reproduced signal in accordance s e

| and/ gr oove sel ection signal m 55 designates an address reproduction
circuit, and g designates the | and/ groove identification signal.

27. An information reproduction method according to
claim 25 or 26, wherein
. said first track is a track in which information is
recorded into a groove,
said second track is a track in which information is
recorded onto a land sandwiched by said first track, and
the switching of said first and second tracks is

conducted by inverting a polarity of a tracking error

signal.

28. An information reproduction method by which '’
information is reproduced from an optical disk, said optical
disk comprising: a first track in which information . is
recorded into and/or reproduced from a groove; and a second
track - in which information is recorded onto and/or
reproduced from a land sandwiched by said first track, said
first and second tracks being formed on the same recording
plane, wherein

in a process of initializing said optical disk,

a defect list area in which a defect list including; a
defective sector address of a defective sector in which a
defect is detected in an information recording/reproduction

and which is alternated; and an alternate sector address ,is

E 24

8
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In"the circujt of Flg 8
“enbodi ment of Fig. 3,

0% Ve : 031
Y e 8 the optical disk of the

|
.each other and recorded in the sane nodul ation net h)db #’/[tm
the | and/ groove selection signal mis set so that t

sel ects the binary-coded reproduced signa

d, whereby the | ahd s €

il

or the groove record track is identified Wit h usi ng the | and/ groove
i dentification signal :

to be recorded , is formed in one of said first and second

tracks,

a spare area \is seéured in both of said first and
second tracks, and

defect process method identification information, and
address information of said defect list area and said spare
areas are recorded into a disk management area,

said defect process method identification information
indicating that defective sectors of said first and second
tracks are collectively subjected a défect process in

accordance with said defect list area.

29. An information reproduction method by which
information is reproduced from an optical disk, said optical
disk comprising: a first track in which information is
recorded into and/or reproduced from a groove; and a second
track ia which information is recorded onto and/or
reproduced from a land sandwiched by said first track, said
first and second tracks being formed on the same recording
plane, wherein,

in a proéess of initializing said optical disk,

first and second defect list areas in each of which a

defect list including; a defective sector address of a

£

79

This Sheet Has Been Replaced

I

11

20730

the 1 Ds of the groove record track 18 and the | and

record track 20 which are disposed so as not to posjtiofally-everlap with

oduced,

d track
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.28 q and conblnlng the circuit with that of Fig. 9 which will be described
below. Fig. 9 is a view showing in detail the configuration of the sector -

TR O o g™

defective sector in which a defect is detected in an
information recording/reproduction and which is alternated;
and an alternate sector address is to be recorded , are
respectively formed in said first and second tracks,

first and second spare areas which are respectively
used for alternate sectors of defective sectors of said
first and second tracks are secured, and

defect process method identification information, and
address information of said defect list areas and said spare
areas are recorded into a disk management area,

said defect process method identification information
indicating that a‘defective sector of said first track is
processed in accordance with said first defect list area and
said first spare area, and a defective sector of said second
track is processed in accordance with said second defect
list area and said second spare area, said defect process

method identification information also indicating the defect

process methed.

30. An information reproduction methed by which
information is reproduced from an optical disk, said optical
disk comprising: a first track in which information |is

recorded into and/or reproduced from a groove; and a second

&0
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.the figure, 56 de5|gnates a register mhlch | at. ches the target address of
the CPU data bus f in response to a strobe sli, 57 designates  a-cofparator

«circuit A which conpares an out put of the register oducti on
address e, 58 designates a conparator circuit B whi ﬂﬁ mmmm[‘ﬁm
rand/ groove identification signal g with the Iand/ roove selrectsi on signal m
and outputs a coincidence signal when the two signals coincides with each
ot her under the state where the conparator circuit A 57 outputs a .
coi nci dence si gnal

track in which information is recorded onto and/or

reproduced from a land sandwiched by said first track, said
first and second tracks being formed on the same recording
plane, wherein,

in a process of initializing said optical disk,

volume identification information is recorded into disk
management areas of said first and second tracks, said
volume identification information indicating a volume
configuration for recording and reproducing data into and

from said first and second tracks.

31. An optiqal disk which comprises first and second
tracks which are férmed on the same recording plane, and in
which information is recorded into or reproduced from said
first and second tracks, wherein

each of said first and second tracks comprises an
information record area, and a disk management area,

said disk management areas comprise a volume management
area in which information indicating a volume configuration
of information which is recorded into and/or,reproducéd from

said first and second tracks.
32. An optical disk according to claim 31, wherein

26
&/
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.and 59 designates a read/wite gate generator whi ch out puts at the t|n1ng
of the output of the conparator circuit B 58 a read or_ wwlte command t hat

has been latched in a register 60 fromthe CPU d onse to a
_strobe s2, as the wite gate g.or the read gate mg mg ‘“gigem circuit
'42. The operation of the recording/reproduction

configured as descri bed above and records and/or reproduces I nformati on on
a doubl e sided optical disk wll

gsaid first track is a track in which information is
recorded into a groove of a groove-like track, and said
second track is a land-~like track in which infcormation is

recorded onto a land sandwiched by said first track.

33. An information recording/reproduction apparatus
comprising: |

optical head for recording and/or reproducing a signal
onto or from an optical disk comprising first and second
tracks which are formed on the same recording plane;

track designation means for said first and second
tracks;

focus means for focusing a light beam on a track;

tracking means for tracking sald first and second
tracks;

track search means for searching a target track;

address reproduction means for reading out an address
signal of a track;

read/write gate generation means for actuating
recording and/or reproduction of information on a target
sector;

data recording/reproduction means for recording and/or

reproducing data;

e i e ot
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e d erati
be descri bed. 29 Fbrelnafter the data record op
déscri bed. The host conputer 45 outputs the wi te confand to th

x. The CPU 47 recei ves the command through the 'FHIIIIIHHIHIIIHHIIIIHII!

record verify and alternation means for verifying

recorded data, and for alternating a detected defective

sector in a spare area;

defect 1list storage means for storing a  defect

alternate address; angd

apparatus contrcl means for controlling recording,

reproduction and verify operations.

§3.
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46 to interpret |t Dependlng on mhether the target track is the Iand

record track or the groove record track, the CPU 47 outputs the |and/ groove
sel ection signal mso that the optical head 33 conducts the focus tracking
on the given record track. As shown in Fig. 6, the focus tracking control
circuit 35 nmakes the polarity of the tracking error signal n inverted or
non-inverted which is supplied fromthe optical head 33 dependi ng on the

| and/ gr oove sel ection signal m and supplies the actuator driving signal p
to a

-

ABSTRACT

In an optical disk having a recording plane haﬁing a
spiral first track and a spiral second track, information
being to be recorded into and/or reproduced from said £irst
and second tracks, the first track is formed intc a
groove-like shape, the second track is formed betweaen
adjacent the first tracks and into a land-like shape, and

the first and second tracks record informations in different

modulation methods.

This Sheet Has Been Rep

I




. ST il v e J-" . ;B\mﬁiﬁﬁfﬁ Mlml
tracklng actuator coil of the optical

head 33. The focus tracki ng confr%:@(j_0

ci'rcuit then supplies a seek command for the target track to the |inear

motor driving circuit 39 to drive the |inear notor 34,
aptical head 33 to the target track. Data to be recorded which are supplied

fromthe host conputer 45 are once stored in the nenory 44. The error
wherein an error correction

correction circuit 43 outputs the coded data
code is added to the data to be recorded.

t her eby noving the
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30 The CPU 47 sets a record sector address and the record command |nt0 Zﬁ%
sector recording/reproduction control circuit 41 which in turn conpares the
record sector address with the address output e of the ID reproduction
circuit 40. Wen the given sector is detected as a result of coincidence
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of+ t he ‘addresses, the wite gate signal g is supplied to the data modémdts 30
circuit 42. The wite gate g actuates the data nodemcircuit 42 so that the
coded data i are nodulated with the (2-7) RLL, and the nodul ated signal j °
i - supplied to the laser driving circuit 38. The optical head 33 records
t he nodul ated signal j into the sector of the recording plane 32. The above
data record operation.is repeated J e given nunber of sectors.
Herei nafter, the data|read operati wi_L|_be descri bed.
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The host conputer 45 outputs the read connand to the SCSI bus x. The CPL9/Ay
I t. Depending on

receives the command through the IF 46 to interpret
whether the target track is the land record track or the groove record

the CPU 47 outputs the | and/ groove. selection signal mso that the
head 33 conducts the focus tracking on the given record track. As

the focus tracking control circuit 35 nakes the polarity

n inverted or non-inverted which is supplied

t r-ack,
opti cal
shown in Fig. 6,
of the tracking error signa
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31 optica

suppl I es the actuator driving, signal
head 33. The focus tracking control

opti cal .

VIRV

head 33 dependi ng on'the Iand/groove sel ection signal
p to the tracking actuator .coi
circuit then supplies a seek

TR o

command for the target track to the linear

l/1

m and’ -
of the

notor driving circuit 39 to -

CPU

NV
NG |
N : .g \/‘8
- N _
m\/Tg
W0
P .
N
N
N
B
Q.
w0 4..5 )
o™ - 8
Ny
1 ¥] ]
f12 o [ o Y __©
~ 4 ~ 3 ;
Q0 = €D s b m
nbiled 8588 |.P4 3
sENre] BUEnl (853 T o
P od NHO"" n> U U
c Vo UUO ot M 2 3
o ) Hsg
a4 &
C
t IrL E_ Li | —~o0
l -0\1 all )
Y ~ 1 O e =
< S MO D
8 NG g gﬁg o
Q.q o
S N EE E R
gmgggcggguo 8 3
' 29 00“5“ o M
14} (4] oo e o 8
o 8 PgyYv % 9~ ~
%o N TN S <+ o
] W %0
g [}
Yl S A o §
/"/ L
y— 54.; N
TEIR
m_JEesl 8| <
8
gw interface o
LLO
. x\/—t
o -
E;:' ,"gm host computer

This Sheet Has Been Replaced

|

i

I




. YT e e ey WOFTRIT W wil
drjy ve the |linear notor 34, thereby nDV|ng the optical head 33 to the ta?é@t
track. The CPU 47 sets a read sector address and the read command into the
sector recording/reproduction control circuit 41 which in turn conpares the
read sector address with the address output e of the ID reproduction
circuit 40. Wien the sector recording/reproduction control circuit 41
detects the given sector as a result of coincidence of the addresses, the

read gate signal h is supplied to the data
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modem circuit 42. The data nodemcircuit 42 is actuated in response t & Yide

read gate h, and denodul ates the detection signal d detected by the optica
head 33, to obtain the reproduced data k. The reproduced data k are then
stored in the nenory 44. The reproduced data which are stored in the nenory
44 are subjected to the error detection and correction in the error
correction circuit 43, and again stored in the nenory

"""~ T)

R
‘—_J

address
reproduction
circuit A
address
reproduction
circuit B

MPX
*
M~
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Supstitute sheet - 8 Septenber 1999 32 44. The reproduced data which hdvét

qndergone the error correction are transferred to the host conputer 45
through the interface 46. The above data read operation is repeated in the

gi*ven nunber of sectors.
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The eperatlons of the ID reproduction circuit 40 and the sector F. 5/24
recordi ng/ reproduction control circuit 41 will be described in detail while
conparing themw th the exanpl es of the optical disks of the invention
ta which the circuits are applied. To the optical disk of the first
enbodi nent (Fig. 1), applied is the ID reproduction circuit 40 having the
configuration shown in Fig. 7. In the optical disk of Fig. 1, the ID fields

of the land record track and the groove
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record track are nodul ated 1 n- d|f erent nodul ati on nethods and recor d&d/24 n

Fig. 7, therefore, the first and second address reproduction circuits 51A
and 51B si nul t aneously conduct the reproduction operation on the
brnary-coded reproduced signal d. When the nodul ati on net hod of the

bi nary-coded reproduced signal d coincides with the nodul ati on net hods of
the first_and second address reproduction circuits 51A and 51B, the
reproduceF P(?reisOm ghal s el and e2 sre output. One of the address signals:

el e

@ ool
Q%T-JJQ.J\O)

(b) 78

(c)
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disk of Fig. 2,

To the opti cal
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ponds to the | and/ groove sel ection signal
1999 mis selected by the multiplexer 52 and then
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applied are the ID reproduction circuit 40 having the
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configuration shown in Fi§3m§$?§% t he sector recording/reproduction"-'i)'/l4
circuit 41 having the configuration shown in Fig. 9. In the optical disk of
Fig. 2, the address signals of the IDfields of the land record track and
t he groove record track are recorded in such a manner that they are
opposite to each other in polarity. In Fig. 8, the multiplexer 54 selects
one of the binary-coded reproduced signal d and the binary-coded reproduced

signal d' which has been inverted by
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the inverting circuit 53, ﬁ\l‘EﬁrTfﬁ}sia%igcﬂg)'rl%lance with the | and/ groove sel ectidh%/24
signal m The selected signal is denpdul ated by the address reproduction
circuit 55 which in turn outputs the reproduced address signal e and the
| and/ groove identification signal g to the sector recording/reproduction
control apparatus 41 of Fig. 9. In Fig. 9, the target address of the CPU
data bus f is latched in the register 56 in response to the strobe sl, and
conpared with the reproduced address signal e in the

¥ ig. 13

(a) FIRST AND
SECOND
TRACKS

101

(b) A-A' SECTION
FIRST TRACK

(GROOVE) 130

SECOND TRACK

GROOVE DEPTH d (LAND) 131

i ' ' RECORDING FILM

133

LIGHT SPOT 134
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Substitute sheet
®and/ gr oove i dent
sel ection signal

u
v

'% Sep?‘%ﬁ%@? ﬁl‘@gg 34 éorrpar ator circuit 57. The w1072
ification signal g is conpared with the | and/ groove
m The wite conmand or the read conmand of the CPU data

bus f is latched in the register 60 in response to the

F ig. 1 4

(a) £irst tiack

/

1100

1101

/

(b) second track
136

disk managemen't area l

/135 \

~ disk management area 2]

defect list area

137
/

.
. _-138 139~ data record area2
data record areal ~ B
140 W spare area
' ' -
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strobe s2, and is processed y AND operatlon wi th the output of the i7
ébnparator circuit 58 so that the wite gate g or the read gate his ,
output. The wite gate g or the read gate h is supplied to the data nodem
circuit 42, thereby actuating the data nodul ation or the data denodul ati on.
To the optical di sk of the enbodi nent (Fig. 3), applied are the ID
reproduction circuit 40 having the configuration shown in Fig. 8, and the
sector recording/reproduction circuit 41 having the configuration

Fig, 186

(a) £irst track  j1g9 (b) second track 1101

/ 135 138 j

disk management area 1- \\\\
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\

disk management area 2
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area address T 148 area address |
defect management | defect management ‘%,f-154
method identifier ” method identifier
volume management ’,»149' volume management L~ 155
identifier 1 ' identifier
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shown in Fig. 9. In t he opt?cal dISk of F|g 3, the address signals o # t

kD fields of the land record track and the groove record track. are
recorded in such a manner that the ID fields do not overlap with each ot her
tn the track direction. The reproduction of an address, and the generation
of the wite gate or the read gate are conducted in the sane manner as
those applied to the optical disk of Fig. 2, except that the nultiplexer 54
in Fig. 8 always selects the

Fig.,. 18

-¢—— 1 rotation —P!' first track 156
1
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bknary coded reproduced signal d. Substitute sheet - 8 Septenber 1944/ Hs5
To*t he optical disk of Fig 4, applied are the ID reproduction circuit 40
havi ng the configuration shown in Fig. 8 and the sector
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réédrding/reproduction circuit 41 having the configuration shown in Fig. 9.
Jn:the optical disk of Fig. 4, the address _signals of the 1D fields of the
l'land record track and the rogxﬁq egord racREBEAﬁENﬂﬂSF@HHET& éﬁbh&g manner
that pits are shifted by éO' %e ‘EC m@@ﬁmﬁm O;ﬁagé@fmwp.fghéc ed

pattern. The reproduction o gﬂpsddres gpgggeneﬁﬁgﬁhhupﬁgﬁh§3w ite
gate or the read gate are con c¥&d in th ﬁ%ﬁneﬁmﬁéﬁﬁﬂpﬁﬁxéﬁﬁb ed to
the optical disk of Fig. 2, . wiﬂj Abstract  : paged .. to paged .

TITLE OF THE INVENTION

OPTICAL DISK, AND INFORMATION RECORDING/REPRODUCTION
APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a high density optical disk on
which recording and reproduction of information are
conducted with respect to a land and a'groove of a track,
and also to an information recording/reproduction apparatus
which conducts recording and reproduction of information on

the optical disk.

2. Description of the Prior Art

An optical disk is a high density memory which has a
large capacity, on which non-contact recording and
reproduction can be conductéd, and which can be replaced
with another one. Capacities of typical optical disks are

as follows: When an optical head of a lens NA of 0.5 is

used,a 130-mm disk has a capacity of 300 to 500 MB per
face, and a 90-mm disk has a capacity of about 128 to 250 MB
per face. For a multimedia purpose, a high density

‘recording/reproduction technique which uses a.short-

ThlS |s the, repIacement sheet
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exeept that the nultiplexer 54 in Fig. 8 always selects the binary-coded
reproduced signal d. According to the configuration descried above, a
cross- tal k. between | and and groove record tracks which are adjacent to
eath other is reduced as conpared with, that in the prior art by making the
nodul ati on net hods and/or the signal palarities different from each other,
or changing the positions of IDs or the pit phase, while increasing the
recordi ng density of the optical disk of the |and/groove

wavelength laser of 680 nm to obtain a capacity that is
about 2 to 4 times the above-ﬁentioned capacities has been
studied.

Fig. 10 shows plan views (upper ones) and section views
(lower ones) of continuous servo track formats in the prior
art.

Fig. 10(a) shows a continuous servo track which is
employed in a 130-mm dr 90-mm optical disk of the prior art
and which is of a iand record track format. In the land
record track format, a track consists of a groove 2 which is
formed on a transparent substrafe 1 and which has a depth of
A/(8°n) (1 is the wavelength of a laser, and n is the
refractive index of the substrate 1. The same applies to
the followings.), and pits 4 constituting a sector
identification (ID) signal, and record markéIS are recorded
onto a land 3 sandwiched by the tracké. The pits 4 for the
ID signal are convex-concave pits having a phase depth of

A/(4°n).

The track pitch is selected so as to be about 1 /NA
which is obtained from the laser wavelength ( 1) and a lens
aperture (NA). In the prior art disk, since the lands must
remain to exist between the grooves 2 and the ID signal pits
4, it is difficult to reduce the track pitch to 1.3 gm or

less in the view point of a land forming process.

This is theﬁrgﬂﬁﬁ?wsmet
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Fecording to a |l evel higher than that of the prior art, Substitute sheet
- 8 Septenber 1999 36 whereby data or an ID signal can be read out with a
reduced error |evel and without being affected by a cross-talk. The
features of the first to fourth opticaé di sks

Fig. 10(b) shows an example of a groove record track
format in which tracks are formed by simple grooves 6 having
a ph;se depth of 1 /(8Nn) and lands 7, and pits 8
constituting an ID signal and record marks S wherein data
signals are recorded are recorded into the grooves 6. Since
such a groove record track has a track structure consisting
of the simple grooves 6, a disk of-a track pitch which is 1

gm or less can easily be produced.

Fig. 10(c) shows an example of a land/groove record
track format in which groove record tracks are formed by
setting the width of groowves 11 having a depth of about
2/(8°n) to be one-half of the track pitch,ﬁénd signals 12
are recorded also onto lands 10. In principle, this
land/groove recording can achieve an area recording density

which is twice that of the land recording of Fig. 1l0(a).

Generally, when a track pitch is to be reduced, there
arise problems in a cross-talk of a signal recorded in an
adjacent track, in a cross-erase in which also signals into
two adjacent tracks are erased by conducting a data
recording, and in the stability of a tracking servo.

The stability of a tracking servo will be discussed.

In the land record track 10 for the land/groove recording of

This is the replacement sheet
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déscri bed above may be conbinedly executed in order to attain the object of
the invention. since information is recorded into the first and second
tracks in different nodul ati on nmethods, the recording density can be

i ncreased as conpared with that in the prior art, and a cross-tal k between
the first and second tracks can be redficed so that a recordi ng/ reproduction
error due a the cross-talk between the first and second tracks is prevented
fromoccurring in an ID signal or a data signal

Fig. 10(c), the track pitch is one-half of A1 /NA. 1In thé
case where 1 is 830 nm and NA is 0.5, even when the pitch
of tracks for recording signals is 0.8 gm, the tracking
servo can be conducted with respect to the track pitch of
1.6 pm consisting of each groove and land. Consequently,
the tracking can be done stably by either of the 3-beam
method and the push-pull method which are conventionally

employed.

Even in the land/groove recording in which recording is
conducted as described above, when the track pitch is
further reduced in order to increase the recording density,
ﬁhere arises a problem in that a cross-talk between the

track of the groove 1l and that of the land 10 occurs.

Specifically, in the case where an optical head in
which the laser wavelength 1 is 830 nm and the lens |
aperture NA is 0.5 is used, a cross-talk of -30 to -35 4B
occurs when the track pitch is 1.6 gm, and that of -15 to -
20 dB occurs when the track pitch is 0.8 gzm, thereby
producing a problem in that an ID signal and a data signal

cannot be reproduced normally.

Particularly, there arise the following problems: In a

-track search process, the confirmation of a target track is

. This is the replacement sheet
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Si-nce information is recorded into the first and second tracks. in the sane
nodul ati on nmethod and in opposite polarities, the recording density can be

i ncreased as conpared with that in the prior art, and a cross-tal k between

the first and second tracks can be reg$ced so that.a recording/reproduction
error due to a cross-talk between the“first and second tracks is prevented

fromoccurring in an I D signal or a data signal

made difficult by reproduction errors such as that an ID.
signal is caused to be erroneously reproduced by an effect
of a cross-talk on the ID signal, and that an ID signal of
an adjacent track is erroneously reproduced. In a recording
process conducted on an unrecorded sector, even when an ID
signal leaks from an adjacent track, the reproduction is
apparently conducted in a normal manner, thereby causing
data to be recorded into a wrong sector.

In the groove/land recording conducted as described
above, however, the track density is doubled, and hence
there arises a problem in that, in a recording or |
;gproducing process, a cross-talk, or a cross-erase produces
errors which exceed a criterion, so that defective sectors

are generated in an increased number.
SUMMARY OF THE INVENTION

It is an object of the invention to provide an optical
disk, and an information recording/reproduction apparatus
which can solve the above-discussed problems, increase the
recording density as compared with those of the prior art,
reduce the level of a cross-talk between tracks of a land
and a groove, and prevent an error from being caused to
occur in a recording or reproduction of an ID signal or a

--data signal by a cross-talk between tracks of .a land and a

This is the replacement sheet
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Substitute sheet - 8 Septenber 1999 Since address signals each including
address information for identifying the respective track are recorded into
the adjacent first and second tracks in such a nanner that they do not
ovérlap with each other in a radial difection, the recording
i ncreased as conpared with that in thé®prior art, and .-ﬁﬂ9$¢kEbﬁﬁsb
the first and second REPLACED

e

groove.

An optical disk of the present invention comprises a
recording plane having a spiral first track and a spiral
second track, information being to be recorded into and/or
reproduced from the first and second tracks, wherein

the first track is formed into a groove-like shape,

the second track is formed between adjacent the first
tracks and into a land-like shape, and

the first and second tracks record informations in
different modulation methods. |

According to the above configuration , in the first
track haéing a spiral and groove-like shape and the second
track having a spiral and land-like shape, Snformation is
recorded in different modulation methods. :

An optical disk of the present invention comprises a
recording plane having a spiral first track and a spiral
second track, information being to be recorded into and/or
reproduced from the first and second tracks, wherein

the first track is formed into a groove-like shape,

the second track is formed between adjacent the first
tracks and into a land-like shape, and

the first and second tracks record an address signal in
the same modul%tioﬁ method, the address signal of the first

‘track beihg opposite in polarity to the address signal of
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t racks can be reduced so that a recording/reproduction error due to a
cross-tal k between the first and second tracks is prevented from occurring
in an ID signal or a data signal. Since address signals which are address
i nformation are recorded into the adja%pnt first and second tracks in

pol arities opposite to each other and i‘n such a manner that they do not
overlap with each other in a radial direction, the recor }ngigggfu; By be
i ncreased as conpared with that in the prior art, and a crossRE AﬁE et wee
the first and

-

the second track.

According to the above configuration , in the first |
track having a spiral and groove-like shape and the second
track having a spiral and land-like shape, address signals
are recorded in the same modulation method and in opposite
polarities. |

An optical disk of the present invention comprises a
recording plane having a spiral first track and a spiral
segond tfack, information being to be recorded into and/or
reproduced from the first and second tracks, wherein

the first track is formed into a groove-like shape,

the second track is formed between adjacent the first
tracks and into a land-like shape, and

the first and second tracks record an gﬁdress signal
for identifying respective track in such a manner that
address éignals of adjacent ones of the first and second
tracks ‘do not overlap with each other in a radial direction.

According to the above configuration , in the first
track having a spiral and groove-like shape énd the second
track having a spiral and land-like shape and adjacent to
the first track, address signals each including address
information for identifying the respective track are
recorded in such a manner that they do not overlap with each

..other in a radial direction.

An optical disk of the present invention comprises a
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stcond tracks can be reduced so that a recording/reproduction error due to
a cross-talk between the first and second tracks is prevented from
oceurring in an 1D signal or a data signal. Substitute sheet - 8
Sept enber 1999 38 3

THIS SHEET HAS BEEN
REPLACED

recording plane having a spiral first track and a spital
second track, information being to be recorded into and/of
reproduced from the first and second tracks, wherein

the first track is formed into a groove-like shape, the
second track is formed between adjacent the first tracks and
into a land-like shape, and

the first and second tracks record an address signal,
the address signal of the first track being opposite in
polarity to the address signal of the second track, in such
a manner thaﬁ address signals of adjacent ones of the first
and second tracks do not overlap with each other in a radial
airection.

‘According to the above'configuration r in the first
track having a spiral and groove-like shapeﬁénd the second
track having a spiral and land-like shape and adjacent tol
the first track, address signals including address
information are recorded in such a manner that they do not
overlap with each other in a radial direétion.

An optical information recording/reproduction apparatus
of the present invention by which information is recorded on
and/or reproduced from an optical disk;,

the optical disk comprises:

a spiral first track formed into a groove-like shape;
.and a spiral second track formed into a land-;ike shape,

these first and second tracks being formed on the same

“Chis Sheet Has Been Replaced
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si.nce, when information is to be recorded onto or reproduced from an
optical disk, the tracking for the first and second tracks is controlled
whi:l e the track desi gnati on neans outputs a tracking error S|gnal obt ai ned
fromthe optical head, to the optical head with inverting
the signal, information can be recordedl onto or reproducele\‘Sr@m%é*AépaﬁENa
disk so that the recordi ng density can be increased as cgnpar eBERUVACED t hat
in the prior art, and that a cross-talk between the first and second t{racks
can reduced '

recording plane, and

the apparatus comprising:

an optical head which irradiates the tracks with a
light beam to record and/or reproduce a signal;

track designation means for selecting one of the first
and second tracks, in order to record and /or reproduce
informations ;

focus means for focusing the light beam of the optical
head on a track;

tracking means for causing the track to be tracked, and
for selectively tracking the first and second tracks;
B track search means for moving the optical head in order
to search a track;

signal generation means for amplifying?é signal
reproduced by the optical head; |

address reproduction means for reading out address 
signals of the first and second tracks;

data recording/reproduction control means for selecting
one of the first and second tracks in accordance with an
output of the address reproduction means on the basis of an
output of the track designation means, and for actuating an
operation of recording or reproducing information on the
track or the sector; and

information recording/reproduction means for conducting

the operation of recording or reproducing information on the
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and a recording/reproduction error due to a cross-talk between the first
and second tracks is prevented from occurring in an ID signal or a data
signal. Since, when information is to be recorded onto or_reproduced from
an optical disk, the address reproducibon means conpar es | tTHES SHEPUHASTBHERS
track designation nmeans with the track”identification signal oﬁaﬂﬂgﬂ?ddress
reproducti on neans and, when the output of the track des i ‘
coincides with the track identified by the track

track or the sector of the recording plane, in accordance
‘with an output of the data recording/reproduction controi
means, thereby to record informations into and/or reproduce
from the first and second tracks. |

According to the above configuration , when information
is to be recorded, the track designation means outputs a
land/groove selection signal corresponding to a track which
is selected from the first and second tracks on the basis of
a write command supplied from a host computer, the tracking
means supplies an output according to a detection signal
detected from an optical head, to the optical head on the
basis of the land/groove selection signal, and drives the
track search means to move the optical head'so that a light
beam tracks the track, and the focus means Focuses the light

beam of the optical head on the track.

In the information recording/reproduction apparatus of
the present invention ,

the track designation means switches the tracking for
the first and second tracks of the optical head by
inverting a polarity of a tracking error signal.

According to the above configuration , when information
is to be recorded onto or reproduced frém an optical disk,

~_the track designation means inverts the polarity of a

tracking error signal obtained from the optical head, and
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identification signal, outputs a reproducti on address signal correspondi ng
to the track, information can be recorded onto or reproduced fromthe
optical disk so that the recording density can be increased as conpared

wi-th that
second

in the prior art, and that cross-tal k between{Tie—{irst v
Substitute sheet -8 Sept enbﬁ? 1999 ' ﬂ% é:sifzqgé;g EEEN

then outputs the polarity-inverted signal to the optical
head, thereby controlling the tracking of the first and

second tracks.

On the other hand in view of the problems of the
recording method in the prior art, the invention has an
object of providing an information recording/reproduction
apparatus, an information recording/reproduction method, and
an optical disk which can provide a large capacity, and in
which the defect alternation process can rapidly be
conducted.

An 6ptical information recording/reproduction apparatus
of the present invention by which information is recorded
onto and/or reproduced from an optical diskrcomprising first
and second tracks which are formed on the s;me recording
plane, i |

the optical disk comprises:

a spaie area in which a defective sector is to be
alternatively recorded;

a defect list area in which a defect list including a
set of the defective sector and an alternate sector is to be
recorded; and

an information record area in which information is to
be recorded,

the apparatus comprising:

———
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39.-iracks can reduced and a recording/reproduction error due to a
cross-tal k between the first and second tracks is prevented from occurring
in an I D signal or a data signal. Figs. 11 and 12 are bl ock di agrans
shHowi ng the configuration of an enbodirfnt of an information
recordi ng/ reproducti on apparatus which'fs applied to the optical disk of
the invention. In Figs. 11 and 12, 101 designates an optical disk attached
to a notor 102, 102

an optical head which irradiates the tracks with a
light beam to record and/or reproduce a signal;

track designation means for selecting one of the first
and second tracks;

focus means for focusing the light beam of the optical
head on the track;

tracking means for tracking the first or second track;

track search means for searching a target track;

address reproduction means for reading out an address
signal of the track;

read/write gate generation means for selecting one of
the first and second tracks in accordance with outputs of
the track designation means and the address reproduction
means, and for actuating an operation of regording or
reproducing informatibn on a target sector;;-

data reéording/reproduction means for conducting
recording and/or reproduction of data on the target sector
in accordance with an output of the read/write gate
generation means; |

record verify and alternation means for verifying data
which are recorded by the data recording/reproduction means,
and for alternating a detected defective sector in the spare
area;

defect list storage means for storing as a defect list

"a defective sector address and an -alternate address which
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desi-gnates the notor for rotating the optical disk 101, 103 designates a
recordi ng plane of the optical disk 101, 104 designates an optical head for
focusing a | aser beamon the recording plane 103, 105 designates a |inear
notor (LM which noves the optical head 104 to search a target track, 106
designates a focus tracking control cituit which conducts a focus/tracki ng
control of a light beamand a track retrace on the optical head 104, 107
designates a head anplifier which conducts addition and subtracti on on

are results of the alternation operation of the record
verify and alternation means; and

apparatus control means for outputting control commands
to the means, for monitoring states of the means, and for
controlling operations of recording, reproducing, and
verifying information.on the optical disk.

According to the above-mentioned configuration of the
present invention, the optical head conducts a recording
and/or reproduction of a signal on an optical disk
comprising f£irst and second tracks which are formed on the
same recording plane, the track designation means designates
one of the first and second tracks, the focus means focuses
; light beam on a track, the tracking means conducts
tracking on the first and second tracks, thﬁ track search
means searches a target track, the address';éproduction
means reads out an address signal of the track, the
read/write gate generation heans actuates the recording‘
and/or reproduction of information on a target sector, and
the data recording/reproduction means records and/or
reproduces data. The record verify and alternation means
verifies recorded data, and alternates a detected defective
éector into a spare area, the deféct list storage means
stores a defect alternate address, and the apparatus control
means controls the recording, reproduction and verify

. operations. In this way, the data recording, .reproduction,
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deiectlon signals of the optical head 104 to obtain a focus error S|gnaLJ@«m
a tracking error signal c, and a reproduced signal d, 108 desi
binary coding circuit for binary- 40 codi ng the reproduc s

obtain a binary-coded signal e, 109 deﬁignates a laser driving ci
whi ch .

verification, and the defect alternation process are
conducted on the optical disk comprising first and second
tracks which are formed on the same recording plane, so that
the recording capacity is doubled as compared with that in

the prior art.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagfam showing the sector.format of an
optical disk which is a first embodiment of the invention.

_ Fig. 2 is a diagram showing the sector format of an
optical disk which is a second embodiment of the invention.
_ Fig. 3 is a diagram showing the sector format of an
optical disk which is a third embodiment of the invention.

Fig. 4 is a diagram showing the format"pf an ID signal
and the arrangement of an optical disk whicg is a fourth
embodiment of the invention.

Fig. 5 is a block diagram of an emSodimenﬁ of an
information recording/reproduction appératus which is to be
applied to the optical disk of the invention.

Fig. 6 is a block diagram of an embodiment of a focus
tracking control circuit of the embodiment.

Fig. 7 is a block diagram of an embodiment of a sector
ID reproduction circuit of the embodiment.

‘Fig. 8 is a block diagram of another embodiment of the

.-sector ID reproduction circuit of -the embodiment.
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dri ves a sem conductor |aser of the .optical head 104, and 110 designates a
|l i near notor control circuit which controls the linear notor 105 so that

t he optical head 104 seeks the target track. The reference nuneral 111

desi gnates a sector ID reproduction cigcuit which reads out a track address
‘and sector address f, and a track identification signal g of a sector ID,
fromthe binary-coded signal e. The reference nuneral 112 designates a
read/ wite gate generator which conpares the track address and sector

address FWth@ig, 9 is a block diagram of an embodiment of a sector

recording/reproduction control circuit of the embodiment.

Fig. 10 is a diagram illustrating an information
recording conducted on an optical disk of the prior art.

Fig. 1l is a block diagram showing a part of the
configuration of an embodiment of an information
recording/reproduction apparatus which is épplied to the
optical disk of the invention. |

Fig. 12 is a-block diagram showing the remaining part
of the configuration of the embodiment of the information
recording/reproduction apparatﬁs which'is applied to the
bptical disk of the invention.

Fig. 13 is a view showing-thé appearance of an optical
disk of an embodiment of the invention in wgich a first
track records data into a groove and a.secohd track records
data on a land. |

Fig. 14 is a diagram showing areas in a disk of a first
embodiment of the invention.

Fig. 15 is a.diagram showing areas in a disk of a
second embodiment of the invention.

Fig. 16 is a diagram showing areas in a disk of a third
embodiment of the invention.

Fig. 17 is a diagram illustrating an embodiment of
management information stored in disk identification areas

--135 and 136.
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target sector address of a CPU data bus h at which data are to be recorded
of reproduced, and which generates a wite gate signal i and read gate

signal j for the sector. The reference nuneral 11
circuit which conducts a digital nodul ation on cd
RLLC (Run Length Limted Code) or the @ ke, to ol
and whi ch denodul ates the bi nary-coded reproduced
denodul ated data n. The reference nuneral 114 designates an error

correction circuit
Fig. 18 is a diagram illustrating a track access of

first and second tracks of a disk.

Fig. 19 is a diégram illustrating another track access
of first and second tracks of a disk.

Fig. 20 is.a:diagram showing an example of a sector ID
in which address information of a seétor of a first or

second track is recorded.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, referring to the drawings, an optical
information recording/reproduction apparatus of embodiments

gf the first invention will be described.

Fig. 1 is a diagram showing the secto; format of a
land/groove record optical disk which is a'éirst embodiment
of the invention. In Fig. 1, (a) shows the sector format of
a groove record track which functions as the first track. A
sector 13 consists of a sector ID field IDLl in which address
signals Ai and A2 for the sector and modulated by a first
modulation method are recorded, a data field DF in which
data are recorded in a second modulation methdd, a gap Gl in
which no signal is recorded, and a buffer field Bl for
absorbing variations of the disk rotation and various time

periods. The data field DF includes a sjnchronous clock

-field VFO 14 for pulling a clock signal, a data mark SYN 15
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whi ch generates coded data k wherein an error correction code is added to
data to be recorded, and which detects and corrects an error in the
denodul ated data n, 115 designates a nenory for tenporarily storing data,

116 designates a host conputer, 117 q%;ignates an interface IF to which the
host 41

indicating the beginning of data, and user data and error

correction codes 16.

Fig. 1(b) shows the sector format of a land record
track which functions as the second track. A sector 17
consists of a sector ID field ID2 in which address signals
al, a2 and a3 for the sector are recorded in the second
modulation method, a data field DF in which data are
recorded in the second modulation method, a gap G2, and a

buffer field B2.

The data field DF has the same,configuratibn as that of
Fig. 1(a). In Fig. 1, for example, the PE (Phase Encoding)
modulation which is a digital modulation meghod is employed
"as the first modulation method, and, for exémple, the (2-7)
RLL (Run Length Limited) modulation which is a digital
modulation method is employed as the second modulation
method. Since the DR (Density Ratio) of the modulation
methods is 1 : 3 and the reproduction of an RLL signal
requires a PLL (Phase Lock Loop) circuit, an address signal
is written twice in ID1 and thrice in ID2 so that the

sectors 13 and 17 have the same length.

The ID1 and ID2 of the sectors 13 and 17 are arranged

'in a radial direction of the disk, and a cross-talk of about

§ O we o
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cbﬁputer 116 is connected through a SCSI (Small Conputer System Interface)
bus x, 118 designates a m croconputer (CPU) which gontrolf t he whol e o; t he
|nfornat|on recordi ng/ reproducti on apparatus, 119 si-gnat-es—a—erny for
storing di sk nanagengnt Pnfornatlon d ect | ist infdHEaSHEE, HAP BEENDF t he
optical disk 101, 128 designates an er nunmber de ecthm3¢ﬁcay|t Hi ch
counts the nunber of errors detected by the error correctromcrreortT for
each sector, and 129 designates a working area. The reference

-15 dB occurs between the ID fields. Since the modulatién

methods of IDl and ID2 are different from each other and ID1
and ID2 signal reproduction circuits operate in different
modulation methods, however, respective ID signals can
normally be reproduced without being affected by a cross-

talk.

In Fig. 1, only the ID fields of the groove record
track and the land record track are subjected to recordings
of different modulation methods. Alternatively, also the ID
fields and the data fields may be subjécted to recordings of
different modulation methods. When at least the ID fields
éﬁong the ID fields and the data fields are subjected to
recordings of different modulation methods, the same effect

can be attained.

Fig. 2 is a diagram showing the sector format of a
land/groove record optical disk which is a second embodiment

of the inwvention.

In Fig. 2, the same reference numerals as those of Fig.
1 designate blocks having the same functions. 1In Fig. 2,
ID3 and ID4 designate sector identification fields in which

address information is recorded.
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numeral 120 designates a track designation circuit for outputting a track
sel ection signal p which is output fromthe CPU 118 to be applied to the
focus tracking control circuit 106 and the sector _ FRdENCl T eui t
11%; and which selects either of the recording/re ﬂmﬂhéﬁﬁgh @%% i rst
track wherein data are recorded into a9roove, and the REPLACED :
recordi ng/ reproduction of the second track wherei n-det=zr—are recorded onto a
|l and. In the focus tracking control circuit 106, 121

The sector format of a groove record track shown in.

Fig. 2(a) is the same as that of a land record track shown
in Fig. 2(b). In the sector identification fields ID3 and
ID4, signals which are modulated by the same modulation
method are recorded so as to be opposite in polarity to each
other. Specifically, in ID3, as shown in Fig. 2(a'), "1" of
a channel bit of a modulated signal is recorded at the level
of the land, and "0" at the level of the groove. 1In ID4, as
shown in Fig. 2(b'), "1" of a channel bit is recorded at the

level of the groove, and "0" at the level of the land.

The ID3 and ID4 of the sectors 13 and 17 are arranged
in a radial direction of the disk, and a cross-talk of about
-15 dB occurs between the ID fields. Since the ID signals
in the land and fhe groove are opposite in gélarity to each
other, however, an ID signal reproduction circuit can read
only an ID signal which has undergone a signal inversion-
process corresponding to the respective track, and therefore

normally reproduce the respective ID signal without being

affected by a cross-talk.

Fig. 3 is a diagram showing the sector format of a
land/groove record optical disk which is a third embodiment
of the invention. 1In Fig. 3, (a) shows the sector format of

--a groove record track. The track ‘18 is divided into a
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designates a polarity inversion circuit for the tracking error signal c,
122 designates a nmultiplexer (MPX) which selects the tracking error signal
n qor an inverted signal n' of the error signal in accordance with the track
selection signal p, 123 designates a focus tracking servo circuit, and g
desi gnates an actuator driving signal 3Qr driving a :

plurality of sectors 19. Fig. 3(b) shows the sector forﬁat
of a land record track. The track 20 is divided into a
plurality of sectors 21. Fig. 3(c) shows the format of
sector ID fields ID of the sectors 19 and 21. Each sector
ID field consists of a VFO2 for clock synchronization, an
address mark AM indicating the beginning of address
information, a track address TA, a sector address SA, a
land/groove identification signal 22, an error detectioq
signal CRC, and a postamble PA. In Fig. 3, the initial
sector 19 of the groove record track 18 is positionally
shifted from the initial sector 21 of ﬁhe land record track
20 by a distance G3, so that IDs of the sectors do not
overlap with each oﬁher in the track direction. The
land/groove identification signal 22 of eac§ sector
indicates whether the corresponding ID beldﬁgs to the groove
 record track 18 or to the land record!track 20. For
example, when the ID beldngs'to the groove record track 18,
"0" is recorded, énd, when the ID belongs to the land record

track 20, "1" is recorded.

Since the IDs of the tracks 18 and 20 are arranged in a
radial direction of the disk with being positionally shifted
by G3, they are not mutually affected by a cross-talk. Even
when a cross-talk occurs, the ID signal of the ‘track which

"is currently tracked by the light beam is allowed to be
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42ftracking actuator of the optical head 104. The polarity of the tracking
error signal c is inverted in accordance with the track selection signal p,
so.that the tracking is conducted on the first track or_the second record

tfack. In the read/wite gate generatogf 112, 124 5 OS\PHES SHAS BEEN St er
whi ch [ atches the target address of th%1CPU dat a bﬁ?sh, %ﬁ; esi gnates a
conparator circuit which conpares an output of th | -t h the

reproduction address f,

normally reproduced, by checking the land/groove
identification signal in the ID signal reproduction circuit.
Since the ID signals are shifted in the track direction, |
also an effect that pits in the ID fields can easily be

formed is produced.

Fig. 4 is a diagram showing the arrangement of signals
in a land/groove record optical disk which is a fourth

embodiment of the invention.

In Fig. 4, (a) shows the configurétion of an address
signal of eéch sector.which is used in the embodiment. The
confiquration is the same as that shown in Fig. 3(c). Figqg.
4(b) shows the relationship of the recording positions of
the VFO2 fields which are respectively at ége beginnings of
the ID signals of a groove record traék 23 and a land record
track 24. Record pits 25 of a channel bit "1" of the
address signai of the groove record track 23 are formed so
as to correspond to the level of a land 28, and "0" is
formed so as to correspond to the level of a groove 29.
Record pits 26 of the address signal of the land record
track 24 are formed in such a manner that a channel bit "1*
corresponds to the level of the groove 29, and "0" to the
level of the land 28. Also in the first and third

" embodiments, the pits 25 and 26 may be formed .in a similar

This Sheet Has Been Replaced

R

This is the replacement sheet

Date: 1§ § OCT 896



and the track identification signal g with the track designation signal p,
126 designates a register for latching the read or wite command fromthe
CPU data bus h, and 127 designates a gate generator which oykputﬂﬁ he wite
gate signal i or the read gate signal # in respon enbovtﬁ? put qf the
conparator circuit 125 or that of the %glster m
circuit 113, thereby actuating the data nndulatlo e data

denodul ation. A nenory 119a reads out data of the subject sector from

manner as described above. In the embodiment, the pits 25

and 26 are recorded with being shifted by one-half of the
maximum frequency period T of the address signal, or so as

to form a checkered pattern.

Since the record pits of the address siénals of the
tracks 23 and 24.are arranged in a radial direction of the
disk with being positionally shifted by T/2, the influence
of a cross-talk can greatly be suppressed. Even when an
address signal is erroneously reproduced by a cross-talk,
the ID signal of the track which is cufrently tracked by the
;ight beam is allowed to be normally reproduced, by checking

the land/groove identification signal 22.

In the first to fourth embodiments desékibed above, the
address signal may be composed of one of the following setsi
the track address TA, and the sector address SA; the tra&k
identification signal 22, the address information AM, and
the error detection signal CRC; and the track address TA,
the sector address SA, the track identification signal 22,
the address information AM, and the error detection signal

CRC.

The optical disks described in the first to fourth

- embodiments are generally formed so that the depth of the
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the di sk managenent area of the optical disk 101 as required, or reads out
and stores a defect |ist area address, a spare area address, a data record
area address, defect managenent identification information, and vol une
mahagenent nmethod identification inforpation. In accordance with the
contents of the nmenory 119, the CPU 1 controls

groove record track is set to be 1/(8'n) where 1 is the
wavelength of a laser beam, and n is the refractive index of

the disk substrate.

Fig. 5 is a viéw showing the configuration of an
embodiment of an information recording/reproduction
apparatus by which information is recorded onto and/or
reproduced from the optical disk of the invention.
Hereinafter, the description is made while setting the track
designation means as a CPU 47, the track search means as a
linear motor 34, the signal reproductién means as a head
amplifier 36, the address reproduction means as a sector ID
reproduction circuit 40, the data recording/reproduction
control means as a sector recording/reprodugtion control
circuit 41, and the information recdrding/rgproduction means

as a data modem circuit 42.

In Fig. 5, 30 designates an optical disk which is to be
attached to a motor 31 so as to be rotated thereby,_32
designates a recording plane of the optical disk 30, 33
designates an optical head for focusing a laser beam on the
recording plane 32, and 34 designates the linear motor (LM) .
which functions as the track search means, and which moves
the optical head 33 to search a target track. The reference

" numeral 35 designates a focus tracking'control circuit which
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43--t'he data recording and the defective sector alternation process of the
first and second track of the optical disk 101. The reference nuneral 119b
designates a nenory for recording defect list information, and 119c

desi gnates a working area for conducthgg the defect. alternation process.
Fig. 13 is a view show ng the appeara of an optical disk of an

enbodi nent of the invention in which a first track records data into a
groove and a second track records

consists of focus means for conducting a focus control of
the light beam of the optical head 33, and tracking means
for conducting a tracking control and a track retrace. The
reference numeral 36 designates the head amplifier which
functions as the signal reproduction means, and which
amplifies and outputs a tracking error signal n and a
reproduced signal ¢ in a detection signal a from the optical
head 33. The reference numeral 37 designates'a binary
coding circuit for binary-coding the.reproduced signal ¢, 38
designates a laser driving circuit which drives a
semiconductor laser of the optical head 33, and 39
designates a linear motor control circuit which controls the
liﬁear motor 34 so that the optical head 33 seeks the target
track. The reference numeral 40 designates-the sector ID
reproduction circuit which functions as the address
rep;oéuctidn means, and which outputs the sector address e
‘and the land/groove identificaﬁicn signal g of the track of
a sector ID, from an output d of the binary coding circuit
37. The reference numeral 41 designates the sector
recording/reproduction'controi circuit which functions as
the data recording/reproduction control means, which
compares the track sector address e with a target sector
address of a CPU data bus £ at which data are to be recorded
or reproduced, to check whether they coincide Qith each

'.other or not, and which generates a write gate signal g and
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data onto a land. In Fig. 13, an ID signal is not shown. Fig. 13(a) is a
plan view of the first and second tracks, and Fig. 13(b) is a section view
of .portion A-A" of Fig. 13(a). In Fig. 13, 130 designates the first track
whi'ch is a groove-like spiral guide track, 131 designates the second track
consisting of a land which is sandw c by the first track 130, 132

desi gnates a substrate of the optical disk, 133 designates a recording
film and 134 designates a |ight

a read gate signal h for the sector. The reference numeral
42 designates the data modem circuit which functions as the
information recording/reproduction means, which conducts a
digital modulation on coded data i with the (2-7) RLLC (Run
Length Limited Code) or the like and outputs a modulated
signal j, and which déﬁddulates the binary-coded reproduced
signal d and outputs demodulated data k. The reference
numeral 43 designates an error correction circuit which.
generates coded data i wherein an error correction code is
added to data to be recorded, and which detects an error in
demodulated data k to correct the data; 44 designates a
memory for temporarily storing data, 45 designates a host
computer, 46 designates an interface IF to which the host
computer 45 is connected through a SCSI (Small Computer
System Interface) bus x, and 47 designates éhe CPU of a
microcomputer which functions as the track designation
means, .and which controls the whole of the information
recording/reproduction apparatus. In Fig. 5, m designates a
land/groove selection signal which is output from the CPU 47
and supplied to the focus tracking control circuit 35 and
the sector ID reproduction circuit 40, and which selects one
of the recording/reproduction on the land record track and

that on the groove record track.

Fig. 6 is a view showing the configuration of a
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spot: by which information is recorded into or reproduced fromthe first and
second tracks. The first track 130 is a groove of a depth d. In order to
suppress the anplitudes of the tracking signal and the reproduced signal,
and the degree of a cross-talk betvveerbé he first and second tracks, the
depth d is set to be about [err]/6n.

tracking control unit of the focus tracking control circuit
35 of Fig. 5. In the figure, 48 designates a polarity
inversion circuit for the tracking error signal n, 49
designates a multiplexer MPX which selects the tracking
error signal n or an inverted signal n' of the error signal
in accordance with the land/groove selection signal m, 50
designates a tracking servo circuit, ahd p designates an
actuator driving signal for driving a tracking actuator of
the optical head 33. The land/groove selection signal m is
switched and the polarity of the tracking error signal n is
inverted, so that the tracking is condﬁcted on the land

record track or the groove record track.

Fig. 7 is a view showing the configuration of the
sector ID reproduction circuit 40 which is ééed when, in the -
optical disk of the first embodiment of Fig. 1, the signal
modulation method of the sector ID field of the land record

- track is different from that of the groove record track. 1In
the figure, 51A designates an address reproduction circuit A
which reproduces the sector ID of the groove record track,
51B designates an address reproduction circuit B which
reproduces the sector ID of the land record track, and 52
designates a multiplexer MPX which selects either of
reproduction address outputs el and e2 of the address

‘reproduction circuits 51A and-51B 'in accordance with the
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44;Fig. 14 is a diagram showi ng areas in the disk of a first enbodi nent of
the invention. In Fig. 14, (a) shows a recording plane 1100 consLsting of

the first track, and (b) shows a recording plan “Lgognﬂghﬁ | of the -
espegl-hV nate the
nd 11p1 of the

gecond track. The reference nunerals é? and 36
di sk managenent areas fornmed in the r&Cording

first and second tracks of the optical disk 101, 137 designa he defect
list area for managi ng a

land/groove selection signal m.

Fig. 8 is a view showing the configuration of the
sector ID reproduction circuit 40 which is used when, in the
optical disk of the second embodiment of Fig. 2, the
modulated signals of the sector ID fields of the land and
groove record tracks are inverted in polarity with respect
to each other. In the figure, 53 designates an inverting
circuit which inverts the polarity of the binary-coded
reproduced signal 4, and 54 desighates a multiplexer MPX
which selects the binary~coded reproduced signal 4 or an
inverted signal d' of the reproduced signal in accordance
with the land/groove selection signal m, 55.designates an
address reproduction circuit, and g designates the

land/groove identification signal.

In the circuit of Fig. 8, when, in the optical disk of
the third embodiment of Fig. 3, the IDs of the groove record
track 18 and the land record track 20 which are disposed so
as not to positionally overlap with each other and recorded |
in the same modulation method are to be reproduced, the
land/groove selection signal m is set so that the
multiplexer 54 selects the binary-coded reptoduced signal 4,
whereby the land record track or the groove record track is

'identified with using the land/groove identification signal
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def ective sector and an alternate sector for the defective sector, 138. and
139 designate data record areas for recording data, and 140 designates the
spare area for alternatively recording a defective sector. The defect i st
area 137 is formed on one side of the,gdisk 101 or in the first track in the
enbodi nrent of Fig. 14, and coIIective?g manages defective sectors of the
data record areas 138 and 139. Defective sectors are alternated in the
spare area 140 in a | unp.

g and combining the circuit with that of Fig. 9 which will

be described below.

Fig. 9 is a view showing in detail the configuration of
the sector.recording/reproduction control circuit 41 which
is applied to the optical disks shown in Figs. 3 and 4. 1In
the figure, 56 designates a register which latches the
target address of the CPU data bus £ in response to a strobe
sl, 57 designates a comparator circuit A which compares an
output of the register 56 with the reproduction address e,
58 designates a comparator circuit B which compares the
iénd/groove identification signal q with the land/groove
selection signal m.and outputs a coincidence signal when the
two signals coincides with each other under ‘the state where
the comparator circuit A 57 outbuts a coincidence signal,

~and 59 designates a read/write gate generator which outpdts
at the timing of the output of the comparator circuit B 58 a
read or write command that has been latched in a register 60
from the CPU data bus £ in response to a strobe s2, as the
write gate g or the read gate h to the data modem circuit
42.

The operation of the recording/reproduction apparatus
which is configured as described above and records and/or

..reproduces information on a double sided optical disk will

be described.
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As described above, according to the invention, the recording planes 1100
and 1101 are collectively processed. Therefore, it is easy to manage the
data record areas 138 and 139 of the disk as one volune, and the spare area
can be utilized effectively. In the ifgention, a single defect

Substitute sheet - 8 Septenber 1999

Hereinafter, the data record operation will be

described.

The host computer 45 outputs the write command to the
SCSI bus x. The CPU 47 receives the command through the IF
46 to interpret it. Depending on whéther the target track
is the land record track or the groove record track, the CPU
47 outputs the land/groove selection signal m so that the
optical head 33 conducts the focus tracking on the given
record track. As shown in Fig. 6, the focus tracking
control circuit 35 makes the polarity of the tracking error
éignal n inverted or non-inverted which is supplied from the
optical head 33 depending on the land/groove selection
signal m,'énd supplies the actuator drivingﬁéignal p to a
tracking actuator coil of the optical head 33. The focus
tracking controi circuit then supplies a seek command for
the target track to the linear motor driving circuit 39 to
drive the linear motor 34, thereby moving the optidal head

33 to the target track.

Data to be recorded which are supplied from the host
computer 45 are once stored in the memory 44. The error
correction circuit 43 outputs the coded data i wherein an

error correction code is added to the data to be recorded.
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45°1ist area is used. Even when an access extending over both the first and
second tracks occurs, therefore, it is not necessary to read out the defect
list area each time, whereby the process can be done rapidly. In Fig. 15,
fa)’ shows a recording plane 1100 consigting of the first track, and (b)
shows. a recordi ng plane 1101 consisti B9 of the second track. In the first
and second tracks of the optical disk 101, forned are di sk managenent
The CPU 47 sets a record sector address and the record

command into the sector recording/reproduction control

circuit 41 which in turn compares the record sector address

with the address output e of the ID reproduction circuit 40.

When the given sector is detected as a result of coincidence

of the addresses, the write gate signal g is supplied to the

data modem circuit 42. The write gate g actuates the data

modem circuit 42 so that the coded data i are modulated with

the (2-7) RLL, and the modulated signal j is supplied to the

laser driving circuit 38.

The optical head 33 records the modulated signal j into
the sector of the recording plane 32. The above data record

operation is repeated in the given number of sectors.

Hereinafter, the data read operation will be descriped.
The host computer 45 outputs the read command to the
.SCSI bus x. The CPU 47 receives ﬁhe command through the IF
~ 46 to interpret it. Depénding on whether the target track
is the land record track or the groove record track, the CPU
47 outputs the land/groove selection signal m so that the
optical head 33 conducts the focus tracking on the given
record track. As shown in Fig. 6, the focus tracking
control circuit 35 makes the polarity of the tracking error

'signal n inverted or non-inverted which is supplied from the
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aréas 35 and 36, data record areas 138 and 139 for recording data, and
spare areas 141 and 142 for alternatively recording a defective sector. A
defect list area 137 is fornmed on one side of the disk 101 or in the first
track in the enbodi nent of Fig. 15. ﬁ$gefective sector in the data record
area 138 is alternated in the spare area 141, and that in the data record
area 139 is alternated in the spare area 142. As descri bed above, according
to the invention, a

optical head 33 depending on the land/groove selection
signal m, and supplies the actuator driving signal p to the
tracking actuator coil of the optical head 33. The focus
tracking control circuit then supplies a seek command for
the target track to the linear motor driving circuit 39 to
drive the 1inéar motor 34, thereby moving the optical head

33 to the target track.

The CPU 47 sets a read sector address and the read
command into the sector recording/reproduction control
circuit 41 which in turn compares the read sector address
with the address output e of the ID reproduction circuit 40.
When the sector recording/reproduction control circuit 41
detects the given sector as a result of coiggidence of the
addresses, the read gate signal h is suppli;d to the data
modem circuit 42.

The data modem circuit 42 is actuated in response to
the read gate h, and demodulates fhe detection signal d
detected by the optical head 33, to obtain the reproduced
data k. The reproduced data k are then stored in the memory

44.

The reproduced data which are stored in the memory 44
are subjected to the error detection and correction in the

-error correction circuit 43, and again stored ‘in the memory
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defective sector which is detected during a process of conducting a

recording on the first or second track is Substi tut e _sheet— "
1999 46 alternated in the spare area 141 or 142 o
Fs:"not necessary to change the track aglection

Th@esHEEIcKAS Ph
- REPLACED

44. The reproduced data which have undergone the error
correction are transferred to the host computer 45 through
the interface 46. The above data read operation is repeated

in the given number of sectors.

The operations of the ID reproduction circuit 40 and
the sector recording/reproduction control circuit 41 will be
described in detail while comparing them with the
embodiments of the optical disks of the invention to which

the circuits are applied.

To the optical disk of the first embodiment (Fig. 1),
applied is the ID reproduction circuit 40 having the
configuration shown in Fig. 7. In the optical disk of Fig.
1, the ID fields of the land record track aﬁd the groove
record track are modulated in different modulation methods
and recorded. In Fig. 7, therefore, the first and second
address reproduction circuits 51A and 51B simultaneously
conduct the reproduction operation on the binary-coded
reproduced signal 4. When the modulation method of the
binary-coded reproduced signal d coincides with the
modulation methods of the first and second address
reproduction circuits 51A and S51B, the reproduced address

signals el and e2 are output. One of the address signals el

and e2 which corresponds to the land/groove selection signal
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f.romthe first track (or the second track) to the second track (or the
first track). The track sel ection nust be conducted while the polarity of
the tracking error signal c is inverted by the tracking circuit 106, and
hence the time for pulling the retracking into the 1 fgetHipTanks iBSENQt
required. In other words, the al t er naton process can be ﬂmﬁ}ed rapidly.
In Fig. 16, (a) shows a recording plane 1100 consi sti ' 't rack,
and (b) shows a recording plane 1101

m is selected by the multiplexer 52 and then output as the

reproduced address signal e.

To the optical disk of the second embodiment (Fig. 2),
applied are the ID reproduction circuit 40 having the
configuration shown in Fig. 8, and the sector

recording/reproduction circuit 41 having the configuration

shown in Fig. 9.

In the optical disk of Fig. 2, the address signals of
the ID fields of the land record track and the groove record
track are recorded in such a manner thaf they are opposite
to each other in peolarity. In Fig. 8, the multiplexer 54
selects one of the binary-coded reproduced signal 4 and the
binary-coded reproduced signal ar which has;seen inverted by
the inverting circuit 53, in accordance with the land/groove
selection signal m. The selected signal is demodulated by
the address reproduction circuit 55 which in turn outputs
the reproduced address signal e and the land/groove_
identification signal q to the sector recording/reproduction

control apparatus 41 of Fig. 9.

In Fig. 9, the target address of the CPU data bus f is
latched in the register 56 in response to the strobe sl, and

~compared with the reproduced address signal e .in the
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cgﬁ%isting of the second track. In the figure, 35 and 36 respectively
desi gnate di sk managenent areas forned in the first and second tracks of
the optical disk 101, 137 and 143 designate t he defect |ist areas, 138 and

139 designate data record areas for Qprdlng dat ?HﬁﬂiHﬁ§QE¥ﬁ2
designate spare areas for alternatlve y recordlng Jﬁﬁih¢ﬁ?SEthr' A
defective sector in the data record area 138 is a the gpare

area 141, and that in the data record area 139 is aIternated in the spare
area 142'comparator circuit 57. The land/groove identification

signal q is compared with the land/groove selection signal
m. The write command or the read command of the CPU data
bus £ is latched in the register 60 in response toc the
strobe s2, and is processed by AND operation with the output
of the compafator circuit 58 so that the write gate g or the
read gate h is output. The write gate g or the read gate h
is supplied to the data modem circuit 42, thereby actuating

the data modulation or the data demodulation.

To the optical disk of the third embodiment (Fig. 3),
epplied are the ID reproduction circuit 40 having the
configuration shown in Fig. 8, and the sector
recording/reproduction circuit 41 having the configuration

shown in Fig. 9.

In the optical disk of Fig. 3, the address sign;ls of
the ID fields of the land record track and the grooVe record
track are recorded in such a manner that the ID fields do
not overlap with each other in the track direction. The
reproduction of an address, and the generation of the write
gate or the read gate are conducted in the same manner as
those applied to the optical disk of the second embodiment,
except that the multiplexer 54 in Fig. 8 always selects the

”binary—cdded reproduced signal 4.
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4T ‘As described above, according to the invention, the alternation process
for a defective sector in the recording plane 1100 is conducted in a

conbi nation of the defect list area 137 and the spar al , at in
the recording plane 1101 i s conductedshn a conbinati E f oY SEENIfi st
REPLACED

To the optical disk of the fourth embodiment (Fig. 4),

applied are the ID reproduction circuit 40 having the
configuration shown in Fig. 8, and the sector
recording/reproduction circuit 41 having the configuration

shown in Fig. 9.

In the optical disk of Fig. 4, the address signals of
the ID fields of the land record track and the groove record
track are recorded in such a manner that pits are shifted by
T/2 in the track direction or form a cﬁeckered pattern. The
geproduction of an address, and the generation of the write
gate or the read gate are conddcted in the same manner as
those applied ﬁo the optical disk of the second embodiment,
.except that the multiplexer 54 in Fig. 8 al&ays selects the

binary-coded reproduced signal 4.

According to the configuration descried above, a cross-
talk between land and groove record tracks which are
adjacent td each 6ther is reduced as compared with that in
the prior art by making the modulation methods and/or the
signal polarities different from each other, or changing the
positions of IDs or the pit phase, while increasing the
recording density of the optical disk of the land/groove

~recording to a level higher than that of the prior art,
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area 143 and the spare area 142. Therefore, it is not necessary to conduct
t he track change between the first and second tracks, and hence the tine

for, repul ling the tracking i s not required. Since the spi ”’VH SEEEE?@E B

can-be utilized efficiently, the tHﬂEié:Mﬁlt the rotati of
to the track change can be shortened ereby allow ng the alte

process for a defective sector to be conducted rapidly. In the recordi ng
pl anes 1100 and 1101, the data record

whereby data or-an ID signal can be read out with a reduced

error level and without being affected by a cross-talk.

The first to fourth embodiment of the optical disk

described above may be combinedly executed in order to

attain the object of the invention.

Accoraing to the configuration set forth in claim 1,
since information is recorded into the first and second
tracks in different modulation methods, the recording
density can be increased as compared with that in the prior
art, and a cross-talk between the first and second tracks
can be reduced so that a recording/reproduction error due a
the cross-talk between the first and second_ tracks is

prevented from occurring in an ID signal or a data signal.

According to the configuration set forth in claim 3,
since information is recorded into the first and second
tracks in the samé modulation method and in opposite
polarities, the gecording density can be increased as
compared with that in the prior art, and a cross-talk
between the first and second tracks can be reduced so that a
recording/reproduction error dué to a cross—-talk between the
first and second tracks is prevented from occurring in an ID

"signal or a data signal.
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aréas 138 and 139 can be secured so as to have the sane capacity. In a
system using the optical disk, therefore, the system design can be
sinplified. Since the recordlng pl anes 1100 and 1101 and be subjected

independently to the defect process, t structure of data
into the data record areas 138 and 139';]ian easily be manage EH{ﬁhgﬂﬁTbEz\égﬁEEN
divided into plural volumes. Fig. 17 shows an enbodi nent of mandtfPhBCrD

i nformati on

According to the configuration set forth in claim 4,.
since address signals each including address information for
identifying the respective track are recorded into the
adjacent first and second trgcks in such a manner that they
do not overlap with each other in a radial direction, the
recording density can be increased as compared with that in
the prior art, and a cross-talk between the first and second
tracks can be reduced so that a recording/reproduction error
due to a cross-talk between the first and second tracks is

prevented from occurring in an ID signal or a data signal.

According to the configuration set forth in claim 5,
since address signals which are address infomation are
recorded into the adjacent first and second tracks in
polarities opposite to each other and in such a manner tﬁat
they do not overlap with each other in a radial direction,
~the recording density can bé increased as compared with that
in the prior art, and a cross-talk between the first and
second tracks can be reduced so that a
recording/reproduction error due to a cross-talk between the
first and second tracks is prevented from occurring in an ID

signal or a data signal.

According to the configuration set forth in claim 12,
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4810 be recorded into the disk identification areas 35 and 36. In Fig.
17(a), 144 designates a disk managenent identifier, 145 designates a defect
|ist area address, 146 designates a spare area address 4 1Sl e N MAG SHIEEN
dat'a record area address 148 deS|gnaL€§ a defect managenent nﬁéﬁﬁEED
identifier, and 149 de5|gnates a volu managenent

since, when information is to be recorded onto or reproduced
from an optical disk, the tracking for the first and secoﬁd
tracks is controlled while the track designation means
outputs a tracking error signal obtained from the optical
head, to the optiéal head with iﬁverting the polarity of the
signal, information can be recorded onto or reproduced from
the opticgl disk so that the recording density can be
increased as compared with that in the prior art, and that a
cross-talk between thé first and second tracks can reduced
and a recording/reproduction error due to a cross-talk
between the first and second tracks is prevented from.

occurring in an ID signal or a data signal.

According to the configuration set foréﬁ in claim 13,
since, when information is to be recorded onto or reproduced
from an optical disk, the address reproduction meané |
compares the output of the track designation means with the
track identification signal of the address reproduction
means, and, when the output of the track designation means
coincides with the track identified by the track
"identification signal, outputs a reproduction address signal
corresponding to the track, information can be recorded onto
or reproduced from the optical disk so that the recording
.density can be increased as compared with that in the prior

art, and that a cross-talk between the first and second
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i:dentifier. In Fig. 17(b), 150 designates a di sk managenment identifier, 151
dési gnates a defect |ist area address, 152 designates a spare area address,
153 designates a data record area address, 154 designates a defect
managenent nethod identifier, and 155 signates a vo AR ) (o
identifier. The di sk managenent identi¥Yers 144 and 1 g I'n t BEENt he
respective sector is a disk managenent information ar THEPHGECt 1 4t
area addresses 145 and 151 indicate

tracks can reduced and a recording/reproduction error due to
a cross-talk between the first and second tracks is

prevented from occurring in an ID signal or a data signal.

On the other hand hereinafter, embodiments of the
second invention will be described with reference to the

drawings.

Figs. 11 and 12 are block diagrams showing the
configuration of an embodiment of an information
recording/reproduction apparatus which is applied to the
qptical disk of the invention. In Figs. 11 and 12, 101
designates an optical disk attached to a motor 102, 102
designates the motor for rotating the optical disk 101, 103
designates a recording plane of . the optical:disk 101, 104
designates ﬁn_optical heéd for focusihg a laser beam on ghe
recording plane 103, 105 designates a linear motor (LM)
which moves the optical head 104 to search a target track,
106 designates a focus tracking control circuit which
conducts a focus/tracking control of a light beam and a
track retrace on the optical head 104, 107 designates a head
amplifier which conducts addition and subtraction on
detection signals of the optical head 104 to obtain a focus
error signal b, a tracking error signal c, and ‘a reproduced

"signal 4, 108 designates a binary coding circuit for binary-
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tpéEpositions and sizes of the defect |list areas 137 and 143 of the
recordi ng planes 1100 and 1101. The spare area addresses 146 and 152
i ndi cate the positions and sizes of the spare areas 140, 141, and 142 of
the recording planes 1100 and 1101. The data record area addresses 147 and
153 indicate the positions and sizes of the recording planes 1100 and 1101.
The defect nanagenent nethod identifiers 148 and 154 indicate the defect
managenment net hods shown in Figs. 14 to 16. The vol une managenent
identifiergo&fggagge reproduced signal 4 to obtain a binary-coded
signal e, 109 designafes a laser driving circuit which
drives a semiconductor laser of the optical head 104, and
110 designates a linear motor control circuit which controls
the linear motor 105 so that the optical head 104 seeks the
target track. The reference numeral 111 designates a sector
ID reproduction circuit which reads out a track address and
sector address £, and a track identification signal g of a |
sector ID, from the binary-coded signal e. The reference
numeral 112 designates a read/write gate generator which
compares the track address and sector éddress £ with a
target sector address of a CPU data bus h at which data are
£o be recorded or reproduced, and which generates a write
gate signal i and read gate signal j for thghsector. The
reference numeral 113 designates a data'mod;ﬁ circuit which
conducts a digital modulation on coded daté k with the (2-7)
RLLC (Run Length Limited Code) or the like, to output a
modulated signal m, and which demodulates the binary-coded
reproduced signal e and outputs demodulated data n. The
reference numeral 114 designates an error correction circuit
which generates coded data k wherein an error correction
code is added to data to be recorded, and which detects and
corrects an error in the demodulated data n, 115 designates

a memory for temporarily storing data, 116 designates a host

-computer, 117 designates an interface IF to which the host
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49:155 i ndi cate the volune structures recorded onto the recording pl anes
1100 and 1101, and record the nunber of volunes, and allocation information
of .the data record areas 138 and 139 constituting the volunes. Figs. 18 to
20are track access di agram show ng an, 4

computer 116 is connected through a SCSI (Small Computer
System Interface) bus x, 118 designétes a microcomputer
(CPU) which controls the whole of the information
recording/reproduction apparatus, 119 designates a memory
for storing disk management informatioh, defect list
information, etc., of the optical disk 101, 128 designates
an error number detection circuit which counts the number of
errors detected by the error correction circuit, for each
sector, and 129 designates a working area. The reference
numeral 120 designates a track designation circuit fdr
outputting a track selection signal p which is output from
the CPU 118 to be applied to the focus tracking control
circuit 106 and the sector ID reproduction circuit 111, and
.which selects either of the recording/reproéﬁction of the
first track wherein data are recorded into a groove, and the
recordlng/reproductxon of the second track wherein data are

recorded onto a land.

In the focus tracking control circuit 106, 121
designates a polarity inversion circuit for the tracking
error signal ¢, 122 designates a multiplexer (MPX) which
selects the tracking error signal n or an inverted signal n'
of the error signal in accordance with the track selection
-signal p, 123 designates a focus tracking sefvo circuit, and

q designates an actuator driving signal for driving a
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enbodi ment of the track addressing which is conducted in the disk 101
wherein the first and second tracks are spiral tracks. In the figures, 156
designates the first track, 157 designates the second track, 158 designates
the'recording plane of the first track i56, and 159 designates the
recordi ng plane of the second track. InN“Fig. 18, the track to be accessed

i? swi t ched such as the first track, and the second track at each rotation
0

tracking actuator of the optical head 104. The polarity of
the tracking error signal c is inverted in accordance with

the track selection signal p, so that the tracking is

conducted on the first track or the second record track.

In the read/write gate generator 112, 124 designates a
register which latches the target address of the CPU data
bus h, 125 designates a comparator circuit which compares an
output of the register 124 with the reproduction address £,
and the track identification signal g with the track
designation signal p, 126 designates a register for latching
the read or write command from the CPU data bus h, and 127
designates a.gate generator which outpﬁts the write gate
signal i of-the read §ate signal j in respénéé to the output
of the comparatbr circuit 125 or that of the register 126 to
the data modem circuit 113, thereby actuating the data |

modulation or the data demodulation.

A memory ll9a reads out data of the subject sector from
the disk management area of the optical disk 101 as
required, or reads out and stores a defect list area
address, a spare area address, a data record area address,
defect management identification information, and volume
management method identification ipformation. In accordance

with the contents of the memory 119, the CPU 118 controls
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tngndisk so that tracks are accessed.in the sequence of tracks 1 ->1' ->2
->2' ->3 ->.... In the optical disk 101, the first and second tracks can
be accessed as one volunme, and the first and second tracks 156 and 157 are
spi-ral tracks. Wen data of a large vo%gne are to be recorded, therefore,

it is not required to search tracks, s¢”that the data recording or
reproduction can rapidly be conducted only by swtching the polarity of the

tracki ng
the data recording and the defective sector alternation
process of the first and second track of the optical disk
101. The reference numeral 119b designates a memory for
recording defect list information, and 119c designates a

working area for conducting the defect alternation process.

Fig. 13 is a view showing the appéarance of an optical
disk of an embodiment of the inQention in which a first
track records data into a groove and a second track records
data oﬁto a land. In Fig. 13, an ID signal is not shown.
Fig. 13(a) is a plan view of the first and second tracks,
and Fig. 13(b) is a section view of portion A-A' of Fig.

13(a).

In Fig. 13, 130 designates the first track which is a
groove-like spiral guide track, 131 designates the second.
track consisting of a land which is sandwiched by the first
track 130, 132 designates a substrate of the optical disk,
133 designates a recording £ilm, and 134 designates a light
spot by which information is recorded into or reproduced
from the first and second tracks. The first track 130 is a
groove of a depth d. 1In order to suppress the amplitudes of
the tracking signal and the reproduced signal, and the

. degree of a cross-talk between the first and second tracks,

the depth d is set to be about 2 /6én.
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S50.'signal. Fig. 19 is a diagramshowing a track access in which the first
and second tracks 156 and 157 are sequentially accessed. The data recording
or reproduction is conducted while tracks 1 ->2 ->3 ->.... n are accessed
in--the first track 156 of the recordiqg4plane 158, and tracks 1' ->

Fig. 14 is a diagram showing areas in the disk of a
first embodiment of the invention. In Fig. 14, (a) shows a
recording plane 1100 consisting of the first track, and (b)

shows a recording plane 110l consisting of the second track.

The reference numerals 35 and 36 respectively designate
the disk management areas formed in the recording planes
1100 and 1101 of the first and second tracks of the optical
disk 101, 137 designates the defect list area for managing a
defective sector and an alternate sector for the defective
sector, 138 and 139 designate data record areas for
recording data, and 140 designates the spare area for
alternatively recordiné a defective sector. “The defect list
area 137 is formed on one side of the disk 101 or in the
first tréck in the embodiment of Fig. 14, and collectivel&
manages defedtive sectors of the data record areas 138 and
139. Defective sectors are alternated in the spare area 140

in a lump.

As described above, according to the invention, the
recording planes 1100 and 1101 are collectively processed.
Therefore, it is easy to manage the data record areas 138
‘and 139 of the disk as one volume, and the spare area can be

utilized effectively. 1In the invention, a single defect
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2; . =>3" ->...-> n' are accessed in the first track 157 of the recording
plane 159. This attains the effects that, when a prolonged tine is required
for swtching the tracking of the first and second tracks, an_ave
access time can be shortened, and that %he time to wait thErggtslEEN
disk to the target sector which is cau% d by the track chahge bejppeaCElirst
and second tracks is elimnated. Fig. 20 shows an enbodi nen =

IDin which address information of sectors of the first and second

list area is used. Even when an access extending over both
the first and second tracks occurs, therefore, it is not
necessary to read out the defect list area each time,

whereby the process can be done rapidly.

Fig. 15 is a diagram showing areas in the disk of a

second embodiment of the invention.

In Fig. 15, (a) shows a recording plane lldO consisting
of the first track, and (b) shows a recording plane 1101
consisting of the second track. In the first and second
tracks of the optical disk 101, formed are disk management
areas 35 and 36, data record areas 138 and 139 for recording
data, and spare areas 141 and 142 for alternatively
recording a defective sector. A defect list area 137 is
formed on one side of the disk 101 or in the first track in

i

the embodiment of Fig. 15.

A defective sector in the data record area 138 is
. alternated in the spare area 141, and that in the data

record area 139 is alternated in the spare area 142.

As described above, according to the invention, a
defective sector which is detected during a process of

conducting a recording on the first or second track is
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tﬁépks I's recorded. In the figure, TA designates a track address, SA
designates a sector address, and 160 designates track identification
i nformation indicative of first and second tracks which are nemAy added to

the-nost significant track addresses. ffe track |dent|f|ca

- - - - - - r
160 is the track identification signal g which is the nost FE gﬁﬁ
of the track and indicates whether the track is the first track L2

second track.

alternated in the spare area 141 or 142 of the track.
Therefore, it is not necessary to change the track selec:ion
from the first track (or the second track) to the second
track (or the first track). The track selection must be
conducted while the polarity of the tracking error signal c
is inverted by the tracking circuit 106, and hence the time
for pulling the retracking into the target track is not
required. In other words, the alternation process can be

conducted rapidly.

Fig. 16 is a diagram showing areas in the disk of a

third embodiment of the invention.

In Fig. 16, (a) shows a recording planefiloo consisting
of the first track, and (b) shows a recording plane 1101
consisting of the'second track. In the figure, 35 and 36
respectively designate disk management areas formed in the
first and seéond tracks of the optical disk 101, 137 and 143
designate the defect list areas, 138 and 139 designate data
record areas for recording data, and 141 and 142 designate

spare areas for alternatively recording a defective sector.

A defective sector in the data record area 138 is
‘alternated in the spare area 141, and that in the data

record area 139 is alternated in the spare area 142.
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51.*Referring now to Fig. 14, the operation of the optical disk
recordi ng/ reproducti on apparatus which records and/ or reproduces

i nformati on onto the thus configured optical disk will be described.,
Hereéinafter, the initialization operat%zn of the information
recordi ng/ reproducti on apparatus w ||

As described above, according to the invention, the
alternation process for a defective sector in the recording
plane 1100 is conducted in a combination of the defect list
area 137 and the spare area 141, and that in the recording
plane llOllis conducted in a combination of the defect list
area 143 and the spare area 142. Therefore, it is not
necessary to conduct the track change between the first and
second tracks, and hence the time for.repulling the tracking
is not required. Since the spiral track access can be |
utilized efficiently, the time to wait the rotation of the
disk due to the track change can be shortened, théreby
allowing the alternation process for a defective sector to

be conducted rapidly.

In the recording planes 1100 and 1101, the data recdfd
areas 138 and 139 can be secured so as to have the same
capacity. 1In a system usiﬁg the optical disk, therefore,
the system design can be simplified. Since the recording
planes 1100 and 1101 and be subjected independently to the
defect process, the structure of data to be written into ﬁhe
data record areas 138 and 139 can easily be managed while

being divided into plural volumes.

Fig. 17 shows an embodiment of management information
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des’cri bed. The host conputer 116 outputs the read comand to the SCSI bus x
in order to read out the disk nanagenent areas 35 and 36. The CPU 118

recei ves the command through the IF 117 to interpret it, and outputs the
tfack selection signal p, for exanple, the groove track selection for
selecting the first track, to the trac8sel ection.circuit 120 in order that
t he di sk managenent information area 35 is accessed. In response to the
track designation signal p, the

to be recorded into the disk identification areas 35 and 36.
In Fig. 17(a), 144 designates a disk management identifier,
145 designates a defeét list area address, 146 designates a
spare area address, 147 designates a data record area
address, 148 designates a deféct management method
identifier, and 149 designates a volume management
identifier. 1In Fig. 17(b), 150 designates a disk management
identifier, 151 designates a defect list area address, 152
designates a spare area address, 153 designates a data
record area address, 154 designates a defect management
method identifier, and 155 designates a volume management

identifier.

The disk management identifiers 144 ané;lso indicate
that the respective sector is a disk management information
area. The defect list area addresses 145 and 151 indicafe
the positions and sizes of the defect list areas 137 and 143
of the recording planes 1100 and 110l1. The spare area
addresses 146 and'152 indicate the bositions and sizes of
the spare areas 140, 141, and 142 of the récording planes
1100 and 1101. The data record area addresses 147 and 153
indicate the positions and sizes of the recording planes
1100 and 1101. The defect management method identifiers 148
-and 154 indicate the defect management methods'shown in

Figs. 14 to 16. The volume management identifiers 149 and
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mult-i pl exer 122 supplies the tracking error signal ¢ to the focus tracking
circuit 123 so that the tracking is conducted on the first track. The

i near nmotor driving circuit 110 then drives the |inear notor 105 so that
the-optical head seeks the initial tra&é of the di sk managenent area 35.
The CPU 118 sets a read sector address™Fnto the

155 indicate the volume structures recorded onto the
recording planes 1100 and 1101, and record the number of
volumes, and allocation information of the data record areas

138 and 139 constituting the volumes.

Figs. 18 to 20 are track access diagram showing an
embodiment of the track addressing which is conducted in the
disk 101 wherein the first and second tracks are spiral

tracks.

In the figures, 156 designates the first track, 157
designates the second track, 158'designates the recording
plane of the first track 156, and 159 designates the

recording plane of the second track.

In Fig. 18, the frack to be accessed is switched suéh
as the first track, and the second track at each rotation of
the disk so that tracks are accessed in the sequence of
tracks 1 - 1' - 2 - 2' - 3 - °**°, 1In the optical disk
101, the £first and second tracks can be accessed as one
volume, and the first and second tracks 156 and 157 are
spiral tracks. When data of a large volume are to be
recorded, therefore, it is not required to search tracks, so
-that the data recording or reproduction can rapidly be

conducted only by switching the polarity of the tracking
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52.T-egi ster 124 of the read/wite gate generator 112, and the read command
in the register 126. In the read/wite gate generator 112, the conparator
circuit 125 conpares the read sector address of the register 124 with the
address output f of the ID reproductiog circuit 111, and the track
designation signal p with the track id Rtification signal g. The gate-
generator 127 decodes the coincidence output and the output of the register
126, and supplies the read gate

signal.

Fig. 19 is a diagram showing a track access in which
the first and second tracks 156 and 157 are sequentially
accessed. The data recording or reproduction is conducted
while tracks 1 — 2 — 3 = °*** — n are accessed in the
first track 156 of the recording plane 158, and tracks 1' —
2' = 3' — °*** — n' are accessed in the first track 157
of the recording plane 159. This attains the effects that,
when a prolonged time is required for switching the tracking
of the.first and second tracks, an average. access time can
Bé shortened, and that the time to wait the rotation of the
disk to the target sector which is caused by the track

change between first and second tracks is eliminated.

Fig. 20 shows an embodiment of the sector ID in whiéh
address information of sectors of the first and second
tracks is recorded. In the figure, TA designates a track
address, SA designates a sector address, and 160 designates
track identification information indicative of first and
second tracks which are newly added to the most significant
track addresses. The track identification information 160
is the track identification signal g which is the most
-significant bit of the track and indicates whether the track

is the first track or the second track.
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signal j to the data nodemcircuit 113. The data nodemcircuit 113 is
actuated by the read gate j, denodul ates the reproduced signal e of the
di sk managenent area 35, and sends the denopdul ated data n including the
di sk managenent information and the defect list information to the nenory
115 so that the data are stored in the nory. The denodul ated data n
stored in the nenory 115 are subjected to the error detection and
correction in the error correction circuit 114, and then stored in the
menory 115. The CPU 118 -

Referring now to Fig. 14, the operation of the optical
disk recording/reproduction apparatus which records and/or
reproduces information onto the thus configured optical disk

will be described. -

Hereinafter, the initialization operation of the

information recording/reproduction apparatus will be

described.

The host computer 116 ocutputs the read command to the
ééSI bus x in order to read out the disk management areas 35
and 36. The CPU 118 receives the command through the IF 117
to interpret it, and outputs the track seledﬁion signal p,
for example, the groove track selectioﬁ for selecting the
first frack, to the track selection circuit 120 in order
that the disk management information area 35 is accessed.
In response to the track designation signal p, the
multiplexer 122 supplies'the tracking error signal c to the
focus tracking circuit 123 so that the tracking is conducted
on the first track. The linear motor driving circuit 110
then drives the linear motor 105 so that the optical head

seeks the initial track of the disk management area 35.

The CPU 118 sets a read sector address into the
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redds out the reproduced data which have undergone the error correction,
and wites the data into the nenory 119. Furthernore, the CPU 118 sets the
track selection signal p to the land track selection, and wites the disk
managenent information 2 of the disk n%nagenentarea 36 of the second track
into the nenory 119. 2 '

register 124 of the read/write gate generator 112, and thg
read command in the register 126. In the read/write gate
generator 112, the comparator circuit 125 compares the read
sector address of the register 124 with the address output £
of the ID reproduction circuit 111, and the track
designation signal p with the track_;dentification signal g.
The gate generator 127 decodes the coincidence output and
the output of the register 126, and supplies the read gate
signal j to the data modem circuit 113. The data modem
circuit 113 is aétuated by the read gate j, demodulates the
rgproduced signal e of the disk management area 35, and
sends the democdulated data n including the disk management
information and the defect list information to the memory
115 so that the data are stored in the memof;. The
demodulated data n stored in the memory 115 are subjected td
the error detection and correction in the error correctién
circuit 114, and then stored in the memory 115. The CPU 118
reads out the reproduced data which have undergone the error

correction, and writes the data into the memory 119.

Furthermore, the CPU 118 sets the track selection
signal p to the land track selection, and writes the disk
management information 2 of the disk management area 36 of

-the second track, into the memory 119.
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53.%As a result, the CPU 118 knows the vol une managenent net hod, the defect
managenent nethod, the defect |ist areas, the spare areas, the data record
argas, defect list information of the optical disk 101, and executes the
data recording and reproduction descrihed bel ow. Next, the data record and
verify operations conducted on the dat ecord areas 138 of the optical
disk of Fig. 14 wll be descri bed.

"As a result, the CPU 118 knows the volume management
method, the defect management method, the defect list are#s,
the spare areas, the data record areas, defect list
information of the optical disk 101, and executes the data

recording and reproduction described below.

Next, the data record and verify operations conducted
on the data record areas 138 of the optical disk of Fig. 14
will be described.

The host computer 116 outputs the write command to the
SéSI bus x. The CPU 118 receives the command through the IF
117 to interpret it, and checks whether the subject sector
is a defective sector or not, from the defed% list
information stored in the memory 119. .If the sector is not
a defective sector, the track selection signal is set to-ﬁhe
first or second track depending on the sector. If the
sector is a defective sector, the track selection circuit
120 is set so as to select the second track having the spare
area 140. 1In response to the track designation signal p,
the tracking error signal c or an inverted tracking signal
c' is supﬁlied to the focus tracking circuit 123 so that the
tracking is conducted on the first track or the second
track. The linear motor driving circuit 110 drives the

linear motor 105, thereby moving the optical head 104 to the

-This is the replacement sheet
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The host conputer 116 outputs the wite command to the SCSI bus x. The CPU
118 receives the command through the IF 117 to interpret it, and checks
whet her the subject sector is a defective sector or not, fromthe defect
list information stored in the nenory gé?. If the sector is not a defective
sector, the track selection signal is to the first or second track
depending on the sector. If the sector is a defective sector, the track
selection circuit 120 is set so as to select the second track having the

spare

target track.

Data to be recorded which are supplied from the host
computer 116 are once stored in the memory 115, and then
converted by the error correction circuit 114 to the coded
data k wherein an error correction code is added to the data

to be recorded.

Depending on the defect list information, the CPU 118
sets a record sector address into the register 124.of the
read/write gate generator 112, and the write command into
the register 126. The read/write gate generator 112
compares. the record seétpr address of the register 124 with
the address output £ of the ID reproductionféircuit 111. At
the same time, the comparator circuit 125 compares the track
-designation signal p from the track designation circuit 120
with the track identification signal g of the ID
reproduction circuit 111. 1In response to the coincidence
output of the comparator'circuit 125, and the write/read
command of the register 126, the gate generator 127 supplies
the write gate signal i to the data modem circuit 113. The
data modem circuit 113 is actuated by the write gate signal
i, modulates the coded data k with the (2-7) RLLC, and
supplies the modulated signal m tolthe laser driving circuit

109. The optical head 104 records the modulated signal m

This_ is the replacement sheet
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area 140. In response to the track designation signal p, the tracking error
signal ¢ or an inverted tracking signal ¢ is supplied to the focus
tracking circuit 123 so that the tracking is conducted on the first track
of the second track. The linear notor ﬁgiving circuit 110 drives the |inear
not or 105, thereby noving the optical ad 104 to the

into the target sector of the recording plane 103. The
above data record operation is repeated in the given number

of sectors.

When the data recording is completed, the CPU 118 reads
out the record sectors in sequence, and checks the number of
errors of the demodulated data. If the number of detected
errors exceeds a predetermined criterion, the sector is
alternatively recorded into the spare area 140. More
specifically, the host computer 116 sends out the read
command for a record sector, and the CPU 118 causes the
optical head 104 to be moved to a recorded track in the same
manner as the above-mentioned data recording. The CPU 118
sets a read sector address into the registe5;124 of the
read/write gate generator 112, and the read command into the
register 126. In the read/write gate generator 112, the
comparator circuit 125 compares the read sector address of
the register 124 with the address output £ of the ID
reproduction circuit 111, and the track designation signal p
with the track identification signal g. The gate generator
127 decodes the coincidence output and the output of the
register 126, and supplies the read gate signal j to the
data modem circuit 113. The data modem circuit 113 is
actuated by the read gate j, demodulates the reproduced

signal e of the recording plane ‘103 which is supplied from

This isg the replacement shee:

Date: 1 & LT 1998



54 target track. Data to be recorded which are supplied fromthe host
conputer 116 are once stored in the nenory 115, and then converted by the
error correction circuit 114 to the coded data k wherein an error
correction code is added to the data gg be recorded. Depending on the
defect list information, the CPU 118 ts a record sector address into the
regi ster 124 of the

the optical head 104, and sends the demodulated data n to

the memory 115 so that the data are stored in the memory..

The demodulated data n stored in the memory 115 are

subjected to the error detection and correction in the error

correction circuit 114. The error number detection circuit

128 counts the number of detected errors for each sector.

The CPU 118 monitors the error number of the error number

detection circuit 128 to check whether the number exceeds

the criterion number or not. A sector in which the error

number exceeds the criterion is judged as a defective sector

and alternated in the spare area 140.

In order to alternatively record data of the defective
sector into the spare area 140, the write command is issued.
The CPU 118 outputs the track desigﬁation siénal p for
selecting the éecond track, to the track selection circuit
120. The multiplexer 122 supplies the inverted tracking
error signal c¢' to the focus tracking circuit 123 so that
the tracking is conducted on the second track. Then, data
are recorded into the spare area in the same manner as the
data recording discussed above. The addresses of the
defective sector and the alternate sector for it ére

recorded as one list set into the defect list area 137.

With respect to a spare sector and a defect list

This is the replacement sheet

Date: ¥ % 0CT 1995



redd/wite gate generator 112, and the wite conmmand into the register 126.
The read/wite gate generator 112 conpares the record sector address of the
regi ster 124 with the address output f of the ID reproduction circuit 111.
At the sane time, the conparator circuit, 125 conpares the track designation
signal p fromthe track designation cirPduit 120 with the track

I dentification signal g of the ID reproduction circuit 111. In response to
t he coi nci dence out put of the conparator circuit 125, and the wite/read

sector, the defective sector alternation is conducted as

required in the same manner as described above.

In the case where the épare areas are respectively
formed in the first and second tracks as shown in Fig. 15, a
detected defective sector is alternated in the spare area
141 or 142 of the track to which this defective sector
belongs. In the case where the defect list areas 137 and
143 are respectively formed in the first and second tracks
as shown in Fig. 16, the address list for sectors used in
the defect alternation process is recorded into the defect
list area to which the defective sector belongs. The above-
mentioned data recording, and the alternation process of a
defective sector are conduéted dependipg_onsihe contents of
the volume management identifiers 149 and 155, and the

defect management method identifiers 148 and 154.

Referring now to Fig. 14, the data recording conducted

on the data record area 138 will be described.

When the host computer 116 outputs the read command,
the CPU 118 interprets the command, and checks whether the
subject sector is a defective sector or not, from the defect

-1ist stored in the working area 119¢ of the memory 119. If

the sector is a defective sector, the track selection
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corfmand of the register 126, the gate generator 127 supplies the wite gate
signal i to the data nodemcircuit 113. The data nodemcircuit 113 is
actuated by the wite gate signal i, nodulates the coded data k with the
(2-7) RLLC, and supplies the nndulatedsgignal mto the | aser driving
circuit 109. The optical head 104 records the nodul ated signal m

circuit 120 is set so as to select the second track having
the spare area 140. In response to the track designation
signal p, the tracking error signal ¢ or the inverted
tracking signal c¢' is supplied to the focus tracking circuit
123 so that the tracking is conducted on the first track or
the second track. The linear motor driving circuit 110
drives the linear motor 105, thereby moving the optical head

104 to the target track.

Depending on the defect list information, the CPU 118
sets a read sector address into the register 124 of the
read/write gate generator 112, and the read command into the
register 126. In the read/write gate generator 112, the
comparator circuit 125 compares the read seééor address of
the register 124 with the address output £ of the ID
reproduction circuit 111, and the track designation signal p
with the track identification signal g. The gate generator
127 decodes the coincidence output and the output of the
register 126, and supplies the read gate signal j to the
data modem circuit 113. The data modem circuit 113 is
actuated by the read gate ﬁ, demodulates the reproduced
signal e of the recording plane 103 which is supplied from
the optical head 104, and sends the demodulated. data n to
~the memory 115 so that the data are stored in the memory.

The demodulated data n stored in the memory 115 are
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55 fi.nto the target sector of the recording plane 103. The above data record
operation is repeated in the given nunber of sectors. \Wien the data
recording is conpleted, the CPU 118 reads out the record sectors in
sequence, and checks the nunber of errgrs of the denodul ated data. If the
nunber of detected errors exceeds a pr det er mi ned criterion, the sector is
alternatively recorded into the spare area 140. Mre

subjected to the error detection and correction in the error
correction circuit 114, and again stored in the memory 115.
The reproduced data which have undergone the error
correction are transferred to the host computer 116 through
the interface 117. The above data read operation is

repeated in the given number .of sectors.

In the case where the data record areas 138 and 139 or
the spare areas are respectively formed in the first and
second tracks as shown in Fig. 15, or the case where the
defect list areas 137 and 143 are respectively formed in the
first and second tracks as shown in Fig. 16, the reading is
conducted while the track selection signal p is switched by
the track selection circuit 120. The defect: management
method, and the volume management are cohducted-depending on
the cbntents of the defect management method identifiers 148

and 154, and the volume identifiers 149 and 155.

As deécribed above, according to the invention, the
data recording and reproduction, and the defect alternation
process can be conducted on the optical disk comprising
first and second tracks which are formed on the same
recording plane, so that the recording of a large data
volume which is doubled as compared with that in the prior

'ért is conducted.
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spécifically, the host conputer 116 sends out the read conmand for a record
sector, and the CPU 118 causes the optical head 104 to be noved to a
regorded track in the sane manner as the above-nentioned data recording.
The CPU 118 sets a read sector addressghnto the register 124 of the
read/wite gate generator 112, and the read conmand into the register 126.
In the read/wite gate generator 112, the conparator circuit 125 conpares
the read sector address of the register 124 with the address output f of
the ID -

The disk management areas are generated in the
initialization of the disk. A method of initializing the
disk of Fig. 16 will be described.

While tracking the first track 130 with the light spot
in accordance with the track selection signal p, a test
signal is recorded, and then read out to be verified,
thereby detecting a defective sector. Then, the polarity of
the track selection signal p is inverted, and a defective
sector of the second track 131 is deteéted. Depending on
ghe capacity of the optical disk 101 and the quality data,
the CPU 118 secures the sizes of the defect list areas 137
and 143 required for the number of alternations of defective
sectors, and records -the addresses and sizeé-of the areas,
the addresses and sizes of the spare areas 141 and 142, and
the addresses and sizes of the data record areas 138 and
139. 1In the defect list areas 137 , recorded are
alternation lists of defective sectors of the recording
plane 1100 of the first track 130 and the recording plane
1101 of the second track 131. The defect management method
information 148 and 154, and the volume identification
information 149 and 155 are recorded into the disk
managemgnt information areas 35 and 36 in response to

‘instructions from the host computer 116.
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repgroduction circuit 111, and the track designation signal p with the track
i dentification signal g. The gate generator 127 decodes the coi ncidence
out,put and the output of the register 126, and supplies the read gate
signal j to the data nodemcircuit 113,,The data nodemcircuit 113 is
actuated by the read gate j, denndulatgg t he reproduced signal e of the
recordi ng plane 103 which is supplied from

It is a matter of course that the above-described
embodiments of the optical disk can be adequately combined.

As apparent from the above description, according to
the invention, data recording and reproduction can be
conducted on an optical disk comprising first and second
tracks which are formed on the same recording'plane, and the
defect alternation process can rapidly be conducted thereon,
whereby the capacity can greatly be improved as compared

with the prior art.
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56 ‘t-he optical head 104, and sends the denpdul ated data n to the menory 115
so that the data are stored in the nenory. The denodul ated data n stored in

the ne S ar cted to the error detection and correction in the
error quu Z‘ﬁ 114. The error gg detection circuit 128
counts t ected errors for e sector. The CPU 118 npnitors

t he error numnber of the error nunber
BEEN
tms SHEET HAS
REPLACGED

What is claimed is:

1. An optical disk comprising a recording plane having
a spiral first track and a spiral second track, information
being to be recorded into.and/or reproduced from said first
and second traeks, wherein

said first track is formed into a groove-like shape,

said second track is formed between adjacent said first
tracks and into a land-like shape, and ‘

said first and second tracks record informations in

'dlfferent modulation methods.

2. An optical disk comprising a recordingzglane having .
a spiral first track and a spiral second track, information
being to be recorded'into and/or reproduced from said first"
and second tracks, wherein

said first track is formed into a groove-like shape,

said second track is formed between adjacent said first
tracks and into a land-like shape, and

said first and second tracks record at least an address

signal among informations in different modulation methods.

3. An optical disk comprising a recording plane having
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detection circuit 128 to check whether the nunber exceeds the criterion
nunmber or not. M ctor inwhich the error nunber exceeds the criterion is

j udged as a de mlﬂﬂﬂl”ﬂ d alternated in the spare area 140. In order
t he defective s %i; are area

to al ternativel ‘Shg.@@
140, the wite command I's Tssued. The cPUB818 o EK" dlesi gnat i on
Lon _¢ircuit

signal p for selecting the second track, to the trac
120. The nul ti pl exer 122 supplies the inverted tracking

a spiral first track and a spiral second track, information
being to be recorded into and/or reproduced from said €first
and second tracks, wherein

said first track is formed into a groove-like shape,

said second track is formed between adjacent said first
tracks and into a land-like shape, and

said first and second tracks record an address signal
in the same hodulation method, the address signal of said
first track being opposite in polarity to the address signa;

of said second track.

4. An optical disk comprising a recording plane having
a spiral first track and a spiral second track, information
being to be recorded into and/or reproduced froi.said first
and second tracks, wherein

said first track is formed into a groove-like shape,

said second track is formed between adjacent said first
tracks and into a land-like shape, and

said first and second tracks record an address signal
for identifying respective track in such a manner that
address signals of adjacent ones of said first and second

tracks do not overlap with each other in a radial direction.
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error signal c' to the focus tracking circuit 123 so that the tracking is

conducted .on—-t-he second-track. Then, data are recorded into the spare area
in_the s data recordi ng di scussed above. The addresses of
the def eamumugmuﬂmimﬂt he alternate secé‘ﬂr for it are recorded as one
list set intd the Hefsect* |ist area 137. W respect to atfipaierserhobe@N

a defect list This is the replacenent sheet Date: REPLACED

5. An optical disk comprising a recording plane having
a spiral first track and a spiral second track, information
being to be recorded into and/or reproduced from said first
and second tracks, wherein

said first track is formed into a groove-like shape,
said second track is formed between adjacent said first
tracks and into a land-like shape, and

said first and second tracks record an address signai,
the address éignal of said first track being opposite in
polarity to the address signal of said secénd track, in such
a manner that addresé signals of adjacent ones of said first
.and second tracks do not ovetlap with each other in a radial

direction.

6. An optical disk according to one of claims 1 to S,
wherein

said first track has a depth of /(8Nn) where is a
wavelength of a laser beam, and n is a refractive index of a

substrate of said disk.

7. An optical disk according to one of claims 1 to 5,

wherein

said first and second tracks are divided into sectors
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57 *sector, the defective sector alternation is conducted as required in the
same manner. as-described” a“@ve In the case wheré the spare areas are

res__pectlvel um;m‘t“! \rst and second tracks as shown in Fig. 15, a
det ect ed def '
% C

alternated in _the spare area
65 e oneii fAY HEEN
REPLACED

each of which constitutes a unit of recording or reproducing
information,

a track address and a sector address is recorded in the
address signal, and

information is recorded into and/or reproduced from

said sectors in a unit of the sector.

8. An optical disk according to one of claims 2 to 5
or to claim 7, wherein

the address signals of said first and second tracké
record a track iﬁentification signal for identifying the
'tespeEtive track, address information, and. an error

detection signal.

9.  An optical disk according to one of claims 3 to 5
or to ‘claim 7, wherein

the address signals of said first and second tracks are
constituted by a mark position recording method,

the address signél'of said first track is recorded in
such a manner that a modulated channel bit "l" corresponds
to a level of the land and a channel bit "0" corresponds to
a level of the groove, and |

the address signal of said second track is recorded in
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141-or 142 of the track to which this defective sector belongs. In the case
where ‘the defect list-areas-+37 and 143 are respectively forned in the
first and sec r u in Fig. 16, the address |ist for sectors
used in the d rﬂ mmlﬂ“mm I‘\/\grocess i S égcorded into the defect I|ist
area to mhich e ecti ve sector bel ongs?¥ The above-

recording, and the alternation process of a defective QH&DSHHHéHA&dHﬁﬂted

dependi ng on the contents of the volune nmanagenment ideftifi egEgplABED and 155,
and the

such a manner that a modulated channel bit "1" corresponds .
to a level of the groove and a channel bit "0" corresponds

to a level of the land.

10. An optical disk comprising a recording plane
having a spiral first track and a spiral second track,
information being to be recorded into and/or reproduced from
said first and second tracks, wherein

said first track is formed into a groove-like . shape,
said second track is formed between adjacent said first
tracks and into a land-like shape, and

a VFO signai for clock synchronization of an address
signal for recording address information is recorded in such
a manner that the VFO signals of adjacent ones of said first
and second tracks-are shifted in phase from each other by.

one-half of a wavelength of said VFO signal.

11.  An . optical information recording/reproduction
apparatus by which information is recorded on and/or
reproduced from an optical disk,

said optical disk comprising:

a spiral first track formed into a groove-like shape;

and a spiral second track formed into a land-like  shape,

P
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defect managenent nethod [dentlflers 148 and 154. Referring now to Fig. 14,
the data recordln ct the data record area 138 will be descri bed.
When t he host @ uts the read command, the CPU 118 interprets
t:he- command, a t he subject sector is a defective sector or
not, fromthe defect Ilst stored in the woBling area 119c qf .t he, meAmGyuckl
119. If the sector is a defective sector, the track sel ect}i'on REPLACED

these first and second tracks being formed on the same -
recording plane, and

said apparatus comprising:

an optical head which irradiates said tfacks with a
light beam to record and/or reproduce a signal;

track designation means for selecting one of said first
and second tracks, in order to record and /or reproduce
informations ;

focus means for focusing the light beam of said opti¢a1
head on a track; |

~tracking means for causing said track to be ' tracked,
and for selectively trackiné said first and second tracks;

track search means for moving said optig;l head in
order to search a track; .

signal generation means for amplifying a - signal.
reproduced by said optical head;

address reproduction means for reading out address
signals of said first and second tracks;

data recording/reproduction control means for selecting
one of said first and second tracks in accordance with an
output of said address reproduction means 6n the basis of an
output of said track designation means, and for actuating an

operation of recording or reproducing information on the

i T
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S8-.circuit 120 is set so as to select the second track having the spare
area 140. |In-response-to-the_track designation signal p, the tracking error

signal c or tn ' i ng signal ¢' is supplied to the focus
tracking circ mmﬂfﬂ"' t"”iﬁlﬂ rhe tracki ng.ds conducted.on the first track

or the second tracék.+The [s near notor drivfng circuit 110

[ THIS SHEET HAS BEEN |
REPLACED

.track or the sector; and

information recording/reproduction means for conducting
the operation of recording or reproducing information on the
track or the sector of the recording plane, in accordance
with an output of said data recording/reproduction control
means, thereby to record informations into and/or reproduce

from said first and second tracks.

12. An information recording/reproduction apparatus
according to claim 11, wherein

'said track designation means switches the tracking for
.said first and second tracks of the optical head by

inverting a polarity of a tracking error signali,

13. An information recording/reproduction apparatus .
according to claim 11, wherein

said address reproduction means compares the output of
said track designation means with a track identification
signal of said address reproduction means, and for
outputting only a reproduction address signal which
corresponds to a track coinciding with the output of said

track designation means.
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drives the Iinear not or 105, thereby noving the optical head 104 to the

target track.” nd|n on the defect list information, the CPU 118 sets a
read sectfﬂ““ﬂﬂl \he regi ster 124 of the read/wite gate generator
112, and

gener ator

of the register 124 with the address output f of the IDre rodu@

|nto t he regi st 126. In the reh
112 the conparator circuit 125%%%npares the reap ?é§£ ig

SEEN

circuit 111, and the track designation signal p

14. An optical information recording/reproduction
apparatus by which information is recorded onto and/or
reproduced from an optical disk comprising first and second
tracks which are formed on the same recording plane,

said optical disk compfising:

a spare area in which a defective sector is to be
alternatively recorded;

a defect list area in which a defect list including a
set of said defective sector and an alternate sector is to
be recorded; and |

an information record area in which information is to
be recorded, |
said apparatus comprising: ’

an optical head which irradiates said tracks with a
light beam to record and/or.reproduce-a signal;

track designation means for selecting one of said first
and second tracks;

focus means for focusing the light beam of said optical
head on said track;

tracking means for tracking said first or second track;

track search means for searching a target track:;

address reproduction means for reading out an address

signal of said track;
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with the track identification signal g. The gate generator 127 decodes the
coi nci dence out put _and thé output of the registéer 126, and supplies the

read gate si gnal l"ﬂ l"l ﬂjﬂ t demcircuit 113. The data nodem circuit
113 is actuated , dem)d% ates the repr Oq nas ggm
t he recording plane 103 whi ch i $ supplled

t he i & om the optical g esOfoepand
sends the denodul ated data n to the nmenory 115 so that th

in the nenory. The denodul ated data n stored in the nmenory 115 are

read/write gate generation means for selecting one of
said first and second tracks in accordance with outputs of
said track designation means and said address reproduction
means, and for actuating an operation of recording or
reproducing information on a target sector;

data recording/reproduction means for conducting
recording and/or reproduction of data on the target sector
in accordance with an output of said read/write gate
generation means;

record verify and alternation means fér verifying data
wpicg' are recorded by said data recording/reproduction
'means, and for alternating a detected defective sector in
said spare area; | N

defect list storage means for storing as a;defect list
a defective sector éddreés and an alternate address which
are results of the alternation operation of said record
verify and alternation means; and |

apparatus cbntrol means for outputting control commands
to said means, for monitoring states of said means, and for
controlling operations of recording, reproducing, and

verifying information on said optical disk.

15. An information recording/reproduction ‘apparatus
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59 subjected to the error detection and correction in the error correction
circuit 114, ..and._again_stored in the menory 115." The reproduced data which

have under =T rection are transferred to the host conputer
116 througammm(lmliﬂmﬁmfﬂ The above %ta read operation is

* ¢ L oM s S BEEN
THIS SHEET HA
REPLACED

according to claim 14, wherein

s#id record verify and alternation means collectively
alternates the defective sectors on said first and second
tracks, and manages a recording and/or reproduction of a
defective sector on the bééis'Sf contents of said defect

list storage means.

ls6. An infofmation recording/reproduction apparatus
according to claim 14, wherein

said defect list storage means comprises first storage
means for storing contents of the defect list area of said
first track, and second storage means for storing contents
of the defect list area of said second track, and

said record verlfy and alternation means manages a
recording and/or reproduction -of a defective sector of said.
first and sécond tracks on the basis of contents of said

first and second defect list storage means.

17. An information recording/reproduction apparatus
according to claim 14, 15 or 16, wherein

said record verify and alternation means alternatively
records a defective sector of said first track into a first

defect spare area of said first track, and a ‘defective

———.
e e
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repeated in the given number of sectors. In the case where the data record
areas 138 and 139 ‘orthe- spare_areas are respectlvely formed in the first

shown in Fig. 16, the reading i6 conduct ed?whi l e the track
pis switched by the track selection circuit 120. The defe¢t ma
met hod, and the vol ume nmanagenent are conducted dependi ng on

and second trackg muﬁ" ol or the case where the defect |Ij.L-—*-r
areas 137 and 14 mmsﬂm m]y forrred |n the first and gagk&:&ﬂ
pignal

sector of said second track into a second defect spare area .

of said second track.

18. _ An information recording/reproduction apparatus
according to claim 14, wherein

in a process of initializing said optical disk,

said track search means accesses a disk management area
, and

said data recording/reproduction means records volume
identification information into said disk management area ,
said . information indicating whether said first and second
tracks are to be addressed as ﬁwo or more volumes, or as one

volume.

19. An information recording/reproduction method by
which information is recorded onto and/or reproduced from an
optical disk comprising first and second tracks which are
formed on the same recording plane, wherein.

informgtion is recorded and/or reproduced while
alternately switching said first and second tracks at each
rotation of said optical disk as a like of a sequence of
said first tréck (or second track), said second track (or

first track), said first track (or second track), *-°°.
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the contents of the defect managenent nethod identifiers 148 and 154, and
the volune identifiers 149 and 155. As described above, according to the
invention, the data recording and-reproduction, and the defect alternation

process can be COT " ﬂﬂLﬂ" tical disk conprising first

tracks which are g , ”mgme recorﬁ?ng pl ane, so thhHISHEREEC

of a large data vol une whi ¢h s toubl ed as conpared with that i nREMAC
art is conducted.

20. An information recording/reproduction method. by
which informaﬁién is recorded onto and/or reproduced from an
optical disk comprising first and second tracks which are
formed on the same recording plane, wherein

information is recorded and/or reproduced while
conducting an addressing in an addressing sequence of said
first and second tracks in which an end address of said
first track (or second track) is connected to an initial

address of said second track (or first track).

21. An information recording/reproduction method
according to claim 19 or 20, wherein ' =

said first track is a track in which information is
recorded into a groove, said second track is a track in’
which information:is recorded onto a land sandwiched by said
first track, and the switching of said first and second
tracks is conducted By inverting a polarity of a tracking

error signal.

22. An information recording/reproduction method by
which information is recorded onto and/or reproduced from an

optical disk comprising a first track in which information
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.60. The. dlSK nanagenentﬂareas are generated in the initialization of the

“di sk.” A izing the disk of Fig.” 16 will be descri bed. VM|Ie
tracking ll lﬁﬁng#i 130 with the light $pot in accordance h
-tfack se I a test - THIS SHEET HAS BEEN

e REPLACED

is recorded into and/or reproduced from a groove, and a .
second track in which information is recorded onto and/or

| reproduced from a land sandwiched by said first track, said
first and second tracks being formed on the same recording
plane, wherein

one defect list area in which a defect list including a
defective sector address of a defective sector and an
alternate sector address is to be recorded is formed in one
of said first and second tracks, and, when a defective
sector is detected in said first or second track, a defect-
alternation process is conducted while additionally
”recording said defect list into said defect list area.

23. An information recérding/reproductioﬂ method by
whidh ipformation is recorded onto and/or reproduced from an
optical disk while -conducting a defect-alternation process
on said‘optical_disk, said optical disk comprising: a first
track in which information is recorded into and/or
reprodﬁced from a groove; and a second track in which
information is recorded onto and/or reprodﬁced from a land
sandwiched by said first track, said first and second traéks
being formed on the same recording plane, wherein

one defect list area in which a defect list including;
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:S|gnal IS
defecti ve
i nverted, -
:Depending
CPU 118 s
t he nunbe
and sizes
142, and

_recorded, and then read out to be verified, thereby detecting a
s tor Then, The polarity of the track selectlon signal pis

ﬂg! ﬂﬂl "ﬂsctor of the second track 131 is detected.
the optical disk 101 and the q T t
ecures e sizes of the defect |73t areas 137 and E?ﬁ% é&%ﬁ.gkﬁkﬁgm

r of alternations of defective sectors, and records the @Eses

of the areas, the addresses and sizes of the spare areas 141 and

a defective sector address of a defective sector of said |
first or second track in which a defect is detected and is
alternated; .and an alternate sector address is to be
recorded , is formed in one of said first and second tracks,

a spare area which is to be used for an alternate
sector 1is formed in both of said first and second tracks,
and

a defective sector of said first or second track is
alternated in the respective spare area, and said defect

list is recorded into said defect 1list area, thereby

-conducting the defect alternation process.

24. An ‘information recording/reproductioﬁx method by
which information is recorded onto and/or reproduced from an
optical disk , said optical disk comprising: a first track’
in which information is recorded into and/or reproduced from
a groove; and a second track in which information is
recorded onto and/or reproduced froh a land sandwiched by
said first track, said first and second tracks being formed
on the same recording plane, wherein

first and second defect list areas and first and second

spare areas are respectively formed in said first and

second tracks ,

e

This Sheet
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t he addresses and sizes of the data.record areas 138 and 139.

recording p
the second

and the vol une |denth|tah|on i nformati on 9 and 155 are r

di sk managenent information areas 35 and 36 in response to |nstrupgqﬂg§0

fromthe host computer 116.

In the defect
i st areas W&u Tecorded -ar.e alternation lists of defective sectors of the

ﬂmm,m, first track 130 and the recordi ng plane 1101 of
[ﬂ[ﬂ fect rranagerregé met hod i nformati .and_15:
4

in each of said first and second defect list areas ,

defect 1list including; a defective sector address of

a

a

defective sector of said first or second tracks in which a

defect is ,detected and is alternated; and an alternate

‘sector address , is to be recorded , and

said first and second spare areas are to be used for

an alternate sector,
a defective sector of said first track is subj
alternation process by said first defect list area

first spare area, and

ected

an

and said

.-a defective sector of said second track is subjected an

alternation process by said second defect list area and said |

second spare area. _ ' -

25. An information reproduction method by

which

information <1is reproduced from an optical disk comprising

first and second tracks which are formed on

recording plane, wherein,

the same

when said first track is to be accessed, a defect list

is read out from a first defect list area of said first

track, and a defective sector is reproduced in accordance

with contents of said defect 1list by reproducing

an

alternate sector of a first spare area of said first track,
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6L It is a matter of course that the above-described enbodi nents of the
opti cal disk can be adequately conbined. As apparent fromthe above
description, accordi-ng-to the invention, data recording and reproduction.

:can be conaaﬁ‘f‘ﬁm\m‘“g\mgm‘*‘\al di sk conprising first and second

THIS SHEET HAS BEEN
REPLACED

and,
when said second track is to be accessed, a defect list
is read out from a second defect list area of said second
. track, and a defective sector is reproduced in accordance
with contents of said defect 1list by reproducing an
alternate sector of a second spare area of said second

track.

26. An information reproduction method by which
information is reproduced from an optical. disk conmprising
firs; and second tracks which are formed on the same
-recording plane, wherein,

when said first track is to be accessed, a defect list
is read out from a defect list area of said firéﬁ track, and
a defective sector is reproduced in accordance with contents
of said defect list by reproducing an alternate sector of a
first spare area of said first track, and,

when said second track is to be accessed, a defect list
is read out from said defect list area of said first track,
and a defective sector is reproduced in accordance with

contents of said defect list by reproducing an alternate

sector of a second spare area of said second track.
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tracks which are fornmed on the same .recording plane, and the defect
al ternation process can rapidly be conducted théreon, whereby the capacity

can_greatty-beinproved as conpared with the prior art.

Subst--i-t-e

" T O

SEEC

27, An information reproduction method according to.

claim 25 or 26, wherein

said first track is a track in which information is
recorded into a groove,

said second track is a track in which information is
recorded ontc a land sandwiched by said first track, and

the switching of said first and second tracks is
conducted by inverting a polarity of a tracking error

signal.

.28, An information reproduction method by which
information is reproduced from an optical disk, said optical
disk comprising: a first track in which ingprmation s

recorded into and/or reproduced from a groove; and a second

track in which information is recorded

onto and/or.

reproduced from a land sandwiched by said first track, saiad

first and second tracks being formed on the same recording

plane, wherein

in a process of initializing said optical disk,

a defect list area in which a defect list including; a

defective sector address of a defectiﬁe sector in which a

defect is detected in an information recording/reproduction

and which is alternated; and an alternate sector address ,is
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Wrat is clained is: 1. An optical disk conprising a recording plane
having a.spiral . fjrst track and a spiral second track, information being

recorded in uced fromsaid first and seco ey
wherei n sai ﬂﬂ!ﬂ MWI formed into a_groove-1ike shabdS SHitd A GREN
track is f acent said firé? tracks and ihto aREBDACEDI ke

shape, and said first and second tracks both record said rnformation using
di fferent nodul ati on 10 net hods.

to be recorded ,'is formed in one of said first and second .
tracks,

a spare area 1is secured in both of said first and
second tracks, and |

defect process method identification information, and
address information of said defect list area and said spare
areas are recorded into a disk management area,

said defect process method identification information
indicating that defective sectors of said first and second
tracks are collectively subjected a défect process in

accordance with said defect list area.

29. ~ An information reproduction method by which
information is reproduced from an optical disk, sald optlcal
disk comprising: a £first track in which information _is_
récorded into and/or reproduced from a groove; and a second
track in which information is recorded onto and/or
reproduced from a land sandwiched by said first track, said
first and second tracks being formed on the same recording
plane, wherein,

in a proéess of initializing said optical disk,

first and second defect list areas in each of which a

defect list including; a defective sector address of a

This Sheet Has Been Replaced
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:2:-  An optical disk conprising a recording plane having a spiral first
track and--a-spi-+ral- seeond-track, information being recorded into and/or

rack s tol I ARAIEIITACE: ) ©Ceohape: —sai o Second 3?3%@ SEDT 8 BEEN
hape, pepchcepi d |

bet ween adj atent gaid fPrst tracks and inB8 a Iand-1ike
first and second tracks both record at |east an address
i nformati on using different nodul ati on nmet hods. 20

defective sector in which a defect is detected in an
information recording/reproduction and which is alternated;
and an alternate sector address is to be recorded , are
respectively formed in said first and second tracks,

first and second spare areas which’ ége respectively
used for alternate sectors of defective sectors of said
first and second tracks are secured, and |

defect - process method identification information, and
address information of said defect list areas and said spare
areas are recorded into a disk management area,

~s§id defect process method identification information
indicating that a defective sector of said first track is
processed in accordance with said first defect list area and
said first spare area, and a defective sector of said second
track. is proceésed in accordance with said second defect:
list aréa and said second spare area, said defect process
method identification information also indicating the defect

process method.

30. An information reproduction method by  which
information is reproduced from an optical disk, said optical
disk comprising: a first track in which information is

recorded into and/or reproduced from a groove; and a second

This Sheet Has Been Repla
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.3 An optical disk conprising a recording plane having a spiral first
track and a spiral second track, information being recorded into and/or

reproduced fromsaid first and second tracks, wherein sai d—H-Frst—track—
-formed Tnto a groove-T7keé shape, 25 sai d second, tracﬂﬂﬁé%ﬁéfdﬂ@ NEN
bet ween a ﬁﬂ ,HﬂUﬂ ” t tracks and i Bb a land-1i ke sHape, &BPLASEDd
first and th record an address signal for TdentTTying a

respective track in such a manner that address signals of adjacent ones of
said first and second tracks do not overlap with each other in a radial
direction.

track in "which information is recorded onto and/or
reproduced from a land sandwiched by said first track, said
first and second tracks being formed on the same recording
plane, wherein,

in a process of initializing said optical disk,

volume identification information is recorded into disk
management areas of said first and second tracks, said
volume identification information indicating a  volume
configuration for recording and reproducing data into and

from said first and second tracks.

31. An optical disk which comprises first and second
tracks which are formed on the same recording plane, and in
which information is recorded into or reproduc;d from said
first and second tracks, wherein

each of said first and second tracks comprises an
information record area, and a disk management area,

said disk management areas comprise a volume management
area in which information indicating a volume configuration
of information which is recorded into and/or reproduced from

said first and second tracks.

32. An optical disk according to claim 31, wherein
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:30-4. An optical disk according to any one of clains 1, 2 or 3, wherein
Substltute sheet - 8 Septenber 1999 -63 - said first track has a depth of

r] 8y wher e hT%“h“ s a wavel ength of a |aser beam and nis a
b

:ref ract 'H“\“‘ W“lﬂ’ strate of said qgk THIS SHEET HAS BEEW

REPLACED

said first track is a track in which information 1is .
recorded intc a groove of a groove-like track, and said
second track is a land-like track in which information is

recorded onto a land sandwiched by said first track.

33. An information recording/reproduction apparatus
comprising: '
optical head for recording and/or reproducing a signal
onto or from an optiéal_disk comprisiﬁg first and second
tracks which are formed on the same recording plane;
.track designétion means for said first and second
tracks;
 focus means. for focusing a light beam on a_track;
trackiné means for tracking said firsts‘and second
tracks;
track search means for searching a target track;
address reproduction means for reading out an address
signal of a track; |
read/write gate generation means for actuating
recording and/or reproduction of information on a target
sector;

data recording/reproduction means for recording and/or

reproducing data;
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5.°° _An optical disk.aceerding to any one of clainms 1, 2 or 3, wherein 5

said first—and_ gﬁﬁ“““are di vided into sectors each of which
constitutes e‘m@ﬁi\ggi““ ng or reproducing information,

and a sector C I's reecdrded in the address signal, and [ é{}
recorded into and/or reproduced fromsaid ctors in a unit]of tIREPEAGHDor .

10 6. An optical disk according to claimb5, wherein the &adgeress—Signal s
of said first and second tracks record a track identification signal

record verify and alternation means for verifying

recorded data, and for alternating a detected defective

sector in a spare area;

defect list storage means for storing a defect

alternate address; and
apparatus control means for controlling recording,
reproduction and verify operations.
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7

4o0F identifying the respective track, address information, and an error
detection signal. 15 7. An optical disk according to claimb5, wherein
te address signals of said first and second tracks are constituted by a
mar k position recording nethod, the address signal of said first track is
recorded in such a manner that a nodul ated channel bit "1" corresponds to a
| evel of the land and a channel bit "0" corresponds to a | evel 20 of the
groove, and the address signal of said second track is recorded in such

manner t hABSERMFdU| at ed channel bit " " corresponds to a level of the
roove and_a channel _bit " corresponds to_a
g TS & INVENEION: CPTICAL DISRC AD INORMATION

REGJIHN&HEERDQITKI‘APBN%UUS
In an optical disk having a recording plane having a

spiral first track and a spiral second track, information
being to be recorded into and/or reproduced from said first
and second tracks, the first track is formed into a
groove-like shape, the second track is formed between
adjacent the first tracks and into a land-like shape, and
the first and second tracks record informations in .different

modulation methods.

Figure 1.



An information reproduction nethod by which

information is reproduced froman optical disk conprising first and second
tracks which are formed on the same recording pl ane, wherein, when said
first track is to be accessed, a defect list is read out froma first
defect list:area of said first track,bﬁgp a defective sector is reproduced
I n accordance with contents of 30 sai efect list by reproducting an
alternate sector of a first spare_area of said first track, and, when said

second track is to be accessed, :gdef ect list is read outQdfrom a second

llebel _of the land. 25 8.
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Substjtute sheet - 8 Septenber 1999 -64 - |list area of said second track,
and a defective sector is reproduced in accordance with contents of said
def'ect Iist by reproducing an alternate sector of a second spare area of
sai d second track. 5 9. An information reproduction nmethod by which

information is reproduced from an optégﬁ di sk conprising first and second
d

tracks which are fornedgqon the sane r i ng pl ane,
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wherein, when said first track is to.be accessed, a defect list is read out
froma defect |list area of said first track, and a defective sector is
reproduced in accordance with contents of said 10 defect |ist by
reproducing an alternate sector of a first spare area of said first track
and, when said second track is to be sfgpssed,-a defect list is read out
fromsaid defect list area of said fivhk track, and a defective sector is
reproduced in accordance with contents of said defect list by reproducing
an alternate sector of a second spare area of said second track. 15 10.

An information reproduct}|on nmethod byRwhich information is reproduced from
an optical disk conprisipg first and secdﬁHﬂtracks whi ch are forned on the
same recording pl ane, i w
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wherein, when said first track is to.be accessed, a defect list is read out
froma first defect ' |list area of said first track, and a defective sector

i s ‘reproduced in accordance with contents of 20 said defect list by
rreproducing an alternate sector of a first spare area of said first track,
and when said second track is to be qﬁﬁgﬁsed, a defect list is read out
froma second defect |ist area of sai econd track, and a defective sector
is reproduced in accordance with contents of said defect |ist by
reproducing an alternate sector of a second spare area of said second
track, wherein 25 said first track is a, grwhi ch i nf or mati on
IS recorded into a groove,
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and the switching of said first and second
5/17

di sk according to claim 2,

An opti cal

& .

sai d second track is a track in which information is recorded onto a | and

tracks is conducted by inverting a polarity of a tracking error signal.

sandw ched by said first track
recorded and/ or
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Substitute sheet - 8 Sept enber 1999 -65- reproduced fromboth said first

and second tracks. 12. An optical disk according to claim3, wherein said
i nfrormation is recorded and/ or reproduced fromboth said first and second
tracks. 5 13. An optical information recording/reproduction apparatus by

whi ch information is recorded onto aﬂg/%r reproduced from an optical .di sk
conprising first and second tracks d{ are formed on the same recordi ng

pl ane, and said first track is a groove-like track in
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whi ch information is recorded into the groove and said second track is a

| and-like track in 10 which information is recorded onto the | and

sandwi ched by said first track, said optical disk conprising: a spare area
i‘n which a defective sector is to be alternatively recorded; a defect |ist
area in which a defect |ist includingbﬂ set of addresses of said defective
sector and an alternate sector of sai gbare area is to be recorded; and 15
an information record area in which information is to be recorded, said
apparatus conprising: an optical head which irradiates said tracks with a
i ght beam
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track designation neans for selecting one of said first and second tracks;
focus neans for focusing the |ight beamof said optical head on said
recordi ng plane; 20 tracki ng neans for tracking said first or second
track; track search neans for searching a target track; address
reproduction nmeans for readi ng out an address signal of said track;
read/wite gate generation means for 8dl%ecting a target sector of said
first and/ or second tracks in accordance with an output of said address
reproduction nmeans, and for 25 actuating an operation of recording or
reproducing informati on on said target sector; data recordi ng/reproduction
nmeans for conducting recordi ng and/ or reproduction of
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data on the target sector in accordance with an output of said read/wite
gate generation neans; record verify and alternation neans for verifying
data which are recorded by said data 30 recordi ng/reproduction neans,
alternating a detected defective sector in said spare area and nmanagi ng a
recordi ng and/or reproduction of a deé f%ive sector on the basis of
contents of Substitute sheet - 8 S g nber 1999

~-52

R/W
gate
generator

60/ register

/58
circuit B ™
59

comparator

circuit A
register

o7
comparator V/{
56

N~ ~
O '“-)\_/\ N 4
-V
Fx This is the replacement sheet

Date: 1 5 0CT 18%



-66- defect |ist storage means; said. defect |ist storage means for storing
as a defect list a defective sector address and an alternate address which
are.results of the alternation operation of said record verify and

al ternation neans; and 5 apparatus control nmeans for outputting
contr 6l commands to said neans, for nDnltorlng states of said neans, and
for controlling operation of recordlﬂ@ Teproduci ng, and veri fying

i nformati on on said optical disk. 14. An i nformation
recordlng/reﬁroductlon apparatus according to claim 13, wherein

5
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10 - said record verify and alternation neans collectively alternates
the defective sectors on said first and second tracks. 15. An information
recordi ng/ reproducti on apparatus according to claim13, wherein said defect
|1 st storage neans conprises first storage nmeans for storing contents of
the 15 defect list area of said first track, and second storage neans for
storing contents of the defect |ist 'dd70f said second track, and said
record verify and al ternation neans manages a recordi ng and/or reproduction
of. a defective sector of said first and second tracks on the basis of
contents of said first and second defect |ist storage neans.
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20. 16. . An information recordi ng/reproduci ng apparatus according to claim
13, wherein said record verify and alternation neans alternatively records
a defective sector of said first track into a first defect spare area of
said first track, and a defective sector of said second track into a second
defect spare area of said second track. 25 17. An i nformation
recordi ng/ reproducti on apparatus accd@diidg to claim 13, wherein in a
process of initializing said optical disk, said track search nmeans.accesses

a di sk managenent area, and
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sali d data recor di ng/ reproduction neans_records volunme identification
information into 30 said di sk managenent area, said volune identification
i nfarmati on indicating whether said first and second tracks are to be

addressed as two or nore volumes, or as one vol une. Substitute sheet- 8
Sept enber 1999 -67 - 18. An information recordi ng/ reproduction apparatus
conpri si ng; 13/17

(a) FIRST AND . _
SECOND 101
TRACKS

(b) A-A' SECTION :
. FIRST TRACK
© " (GROOVE) 130
. SECOND TRACK

GROOVE DEPTH d 1131

RECORDING FILM
133

LIGHT SPOT 134

This is the replacement sheet
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Date:



opbibal head for recording and/or reproducing a signal onto or from an
optical disk conprising first and second tracks which are forned on the
same recording plane and said first track is a groove-like track in which
information is recorded into the groove and said 5 second track is a

| and-1ike track in which information is recorded onto a | and sandwi ched by
said first track; track designation nmeHid for said first and second tracks;
focus neans for focusing a |light beam on said recording plane; tracking
nmeans for tracking said first or second track by inverting a tracking error
10 signal which is obtained by u5|ng a signal detected fromthe first and
second tracks;

Fig. 1a4a

(a) first track 1100 (b) second track 1101
. 136 /
_ ‘ /4/135 X .
disk management area l ~ disk management area 2|
1317
defect list area ./’/

7

~138 13 9\\data record area2

\\‘\~ _——”’.

101
140

data record areal —

et I spare area

Fig. 15
(a) first track |, 4, - (b)second track - 191
/135 134 ' /
disk management area.lz”/’ “\\\_disk managemenf area 2
defect list area ] ~

e

138 . aata record area 2
data record areal _4— \\\\\

spare areal = ~ spare area 2
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wtrack search neans for searching a target track; address reproduction neans
ar “readi ng out an address signal of said first or second track; read/wite
gat e generation means for actuating recording and/or reproduction of 15
information on a target sector; data recording/reproduction nmeans for
recordi ng and/or reproducing data; record verify and alternation neans for
verifying recorded data, alternatindg®@¥ected defective sector in a spare

area and managi ng a recordi ng and/ or reproduction of a defective sector on
the basis of contents of defect |ist storage neans;

Fig. 16

(a) £irst track 1090 (b) second track 1101
- / 135 136 /
disk management area l1- disk management area 2
: 137 143
defect list area 1 4 \\ defect list area 2
..138 139"
data record areal // data record area 2
N
- 142
//.1 41 .
spare area } ) . Spare area 2

Fi"g. 17

185
(a) first track /

(b) second track

/

. 144 . '
disk management /‘ disk management. 4/ 150
identifier . 1 145 identifier . 151
defect list VvV defect list -
area address 148 area address 52
spare area address L/ | spare area address _I
data record ‘ Ve 147 data record L 153
area address 1 148 & area address
defect management - defect management |- 154
method identifier method identifier 155
volume management /1 49 volume management 4
identifier ’ : identifier
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20 - said defect |ist storage neans for storing a defect alternate
address; and apparatus control neans for controlling recording,
reproduction and verify operations. 19. An i nformation

recordi ng/ reproduci ng apparatus according to claim.14, wherein said record
verify and alternation nmeans alternatively records a defective sector of
said 25 first track into a first def?a@'f”spare area of said first track, and
a defective sector of said second track into a second defect spare area of
said second track. 20. An i nformation recording/reproduci ng appar at us
according to claim15, wherein said record verify and alternation neans
alternatively records a defective sector of said 30 first track into a
first defect Is.pairega[eai)fssai d first track, and a defective sector of said

second
-¢—— 1 rotation —P»t first track 156
1 . ‘4/
1 i e ana second track157
2 |— _—==—>‘/ . |
2 |- "
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’ /
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track into a second defect spare area of said second track. Substitute
sheet - 8 Septenber 1999 -68 - 21. An information recording/reproduction
met hod by which information is recorded onto and/or reproduced from an
optical disk conprising a first track in which information is recorded into
and/ or reproduced froma groove, and 1@}/?$cond track in which information is
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recorded onto and/or reproduced froma |and sandw ched by said first track,
said-first and 5 second tracks being fornmed on the same recording plane,
wher &i n ohe defect list area in mhlch a defect list including a defective
sector address of a defecti %Qf% and an alternate sector address is to
be recorded is forned in ong DI f i stSubstitabcsimebtt-r&Septemmhdr 18898 a
defective sector is detected in said fifst or second track. a ¢
defect-alternation process |Sgﬁg? C whi | e additiongl n
defect list into said 10 defe |sf"5 ea. 22. An i nf{o hEPL%Qﬁ@ENW SHEET
recordi ng/ reproduction nethod by which’information is reco;f chBt@ginjlbr
r epr oduced gaamwmean optical disk while conducting a defdct ernat

process on said

An optical disk of the present invention comprises a
recording plane having a spiral first track and a spiral
second track, information being to be recorded into and/or
reproduced from the first and second tracks, wherein

the first track is formed into a groove-like shape,

the second track is formed between adjacent the first
tracks and into a land-like shape, and

the first and second tracks record informations in
different modulation methads.

According to the above configuration , in the first
track haéing a spiral and groove-like shape and the second
track having a spiral and land-like shape, information is

recorded in different modulation methods.



optical disk, said optical disk conprising: a first track in which

i nfformation is recorded into 15 and/or reproduced froma groove; and a
second track in which information is recorded onto and/or reproduced froma
| and sandwi ched by said first track, said first and second tracks being
formed on the same recording plane, wherei rSubmitdef siedetl-i 8 Septaabbn19bch a
defect list including; a defective sectdr address of a defective sector of.
said first or second track in which a defect is detected and is alternated;
20 and an alternate sector address is to be recorded, is forned.in-chre—of
said first and second tracks, a spare area which is to bel yFedafRMENINSHEET
alternate sector is forned in both of said first

09 SEP 1998

An optical disk of the present invention comprises a
recording plane haviﬁg a spiral first track and a spiral
se;ond tfack, information being to be recorded into and/or
reproduced from the first and second tracks, wherein

the first track is formed into a groove-like shape,

the second track is formed between adjacent the first
tracks and into a land-like shape, and

the first and second tracks record an gadress signal
for identifying respective track in such a manner that
address signals of adjacent ones of the first and second
tracks 'do not overlap with each other in a radial direction.

According to the above configuration , in the first
track:having a spiral and groove-like shape énd the second
track having a spiral and land-like shape and adjacent to
the first track, address signals each including address
information for identifying the respective track are
recorded in such a manner that they do not overlap with each
other in a radial direction.

An optical disk of the present invention comprises a



and second tracks, and a defective sector of said first or second track is
alterhated in the respective spare area, 25 and said defect list is
recorded into said de , thereby conducting the defect

al ternation proc S&p@@EMEN'ArSHﬁHo mati on recordi ng/ reproduction method by
whi ch infornatiof i sor-gecoTy o} and/ or Sebstitiitessthet o Septsmberal 980 sk,
said optical dis ooqfé gi-RopaR {i4st trgck in which 30 information is
recorded into and/ o produced m a groove; and a second track in which
information is r reproduced froma | and sandw ched by
said first track

recording plane having a spiral first track and a spiral
second track, information being to be recorded into and/or
reproduced from the first and second tracks, wherein

the first track is formed into a groove-like shape, the
second track is formed between adjacent the first tracks and
into a land-like shape, and

the first and second tracks record an address signal,
the address signal of the first tréck being opposite in
polarity to the address signal of. the second track, in such
a manner that address signals of adjacent ones of the first
and second tracks do not overlap with each other in a-radial
direction.

According to the above'configuration r in the first
track having a spiral and groove-like shape}énd the second
track having a spiral and land-like shape and adjacent to
the first track, address signals including address
information are recorded in such a manner that they do not

overlap with each other in a radial direction.



Substitute sheet - 8 Septenber 1999 - 69 - said first and second tracks
béing ' fornmed on the sane recording plane, wherein first and second defect

list areas and fir§ 1718} re areas are respectively formed in said

first and second t a%@f‘lc?%ﬁégc %E? said first and second defect |ist _

areas, a defect Iigt |incl ud;_ﬁggsf def ect i véSubstidgdteorhagddr& Septdmberi2080t i ve
i on al

sector of said f r;t ol §et ckp in which a defect is detected

-9.

In accordance with another aspect, there is provided an information reproduction method by

which information is reproduced from an optical disk comprising first and second tracks
which are formed on the same recording plane, wherein,

when said first track is to be accessed, a defect list is read out from a first defect list

5 area of said first track, and a defective sector is reproduced in accordance with contents of

said defect list by reproducting an alternate sector of a first spare area of said first track, and,

when said second track is to be accessed, a defect list is read out from a second defect

list area of said second track, and a defective sector is reproduced in accordance with contents

of said defect list by reproducing an alternate sector of a second spare area of said second

10 track,

In another aspect, there is provided an information reproduction method by which
information is reproduced from an optical disk comprising first and second tracks which are
formed on the same recording plane, wherein,

15 when said first track is to be accessed, a defect list is read out from a defect list area
of said first track, and a defective sector is reproduced in accordance with contents of said
defect list by reproducing an alternate sector of a first spare area of said first track, and,

when said second track is to be accessed, a defect list is read out from said defect list
area of said first track, and a defective sector is reproduced in accordance with contents of

20 said defect list by reproducing an alternate sector of a second spare area of said second track.

In another aspect, there is provided an information recording/reproduction method by
which information is recorded onto and/or reproduced from an optical disk comprising a first
track in which information is recorded into and/or reproduced from a groove, and a second

25 track in which information is recorded onto and/or reproduced from a land sandwiched by
said first track, said first and second tracks being formed on the same recording plane,
wherein |

one defect list area in which a defect list including a defective sector address of a
defective sector and an alternate sector address is to be recorded is formed in one of said first

30 and second tracks, and, when a defective sector is detected in said first or second track, a

defect-alternation process is conducted while additionally recording said defect list into said



and is alternated; and an alternate sector address, is to be recorded, and
said first,.and second spare areas are to be used for an alternate sector, a
defective sector of said first track is subjected an alternation process by

said first defect list area and said first spare area, and 10 a
defective sector of said second track is suhjbstitete sheedl-t® Septermbepl199gss
by said second defect |ist area and said second spare area. 24. An

i nformation reproduction nethod by which information is reproduced from an
optical disk, said optical disk conprislidng: a first track in which
information is recorded into 15 and/or reproduced froma groove; and a

second track in which information is recorded onto
defect list area.

RELACEMENT SHEET

09 sro 109




and/ or reproduced froma | and sandw ched by said first track, said first
and second tracks being fornmed on the sanme recordi ng plane, wherein in a
process of initializing said optical disk, a defect list area in which a
defect list including; a defective sector address of a 20 defective sector
in which a defect is detected in an infornm8ubstitutecshrest ¢ Septedbert 1 989and
which is alternated; and an alternate sector address, is to be recorded, is
formed in one of said first and second tthcks, a spare area is secured in
both of said first and second tracks, and defect process nethod

I dentification infgormtion—ang—addriess i nformation of said

REPLACEMENT SHEET

08 S5P 1999

On the other hand in view of the problems of the
recording method in the prior art, the invention has an
object of providing an information recording/reproduction
apparatus, an information recording/reproduction method, and
an optical disk which can provide a large capacity, and in
which the defect alternation process can rapidly be
“conducted. |

An optical information recording/reproduction apparatus
of the present invention by which information is recorded
onto and/or reproduced from an optical diskrcomprising first
and second tracks which are formed on the égme recording
plane, |

the optical disk comprises:

a spare area in which a defective sector is to be
alternatively recorded;

é!defect list area in which a defect list including a
set of the defective sector and an alternate sector is to be
recorded} and

an information record area in which information is to
be recorded,

the apparatus comprising:



25 defect list area and said spare areas are recorded into a disk
managenment area, said defect process nethod identification information
i ndi cati ng ‘that defective sectors of said first and second tracks are

col l ectively subjef
area. 30 25. An

TEDLAGEC SUEFD

reproduced from anf optical di sk, sa
track in which infbrhefi%f5 s 8cqr o
verification,

dess in accordance with said defect |ist
ducti on Subsiitéghedt ¢B Seftenibulri1@pg S

d optical disk conprising: a first

ed fdto '

and the defect alternation process are

conducted on the optical disk comprising first and second

tracks which are formed on the same recording plane, so that

the recording capacity is doubled as compared with that in

the prior art.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram showing the sector format of an

optical disk which is an

_ Fig.

embodiment of the inwvention.

2 is a diagram showing the sector format of

another example of optical disk.

Fig. 3 is a diagram showing the sector format of an

optical disk which isanother embodiment of the invention.

Fig. 4 is a diagram showing the format_pf an ID signal

and the arrangement of another example of an optical disk.

Fig.

5 is a block diagram of an embodiment of an

information recording/reproduction apparatus which is to be

applied to the optical disk of the invention.

?ﬁg.

6 is a block diagram of an embodiment of a focus

tracking control circuit of the embodiment.

Fig.

7 is a block diagram of an embodiment of a sector

ID reproduction circuit of the embodiment.

Fig.

8 is a block diagram of another embodiment of the

sector ID reproduction circuit of -the embodiment.



Substitute sheet - 8 Septenber 1999 -70 - and/or reproduced froma groove;
and g secqnd track in which information is recorded onto and/or reproduced
froma |l and sandw ched by said first track, said first and second tracks

being fornmed on t i 10 |pl ane, wherein, in a process of
initializing said }}? ﬁg@;l\nﬁﬁgﬁﬂtélg f iSubstitute sheebn® Geptarnben $99ar eas
I n each of which Hef ect |1 st igcljuding, .a defective sector address of a
def ective sector jn{wBiSkcIFFP &ﬁﬁﬂeﬂt i's del®cted in an information
recordi ng/ reproductjon_and whichjig alternated; and an alternate sector
address is to be :

(D,

1§ I8 is a diagram illustrating a track access of
first and second tracks of a disk.
Fig. 19 is a diagram illustrating another track access
of first and second tracks of a disk.
Fig. 20 is a diagram sHowing an example of a sector ID
in which address information of a sector of a first or

second track is recorded.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

¥ig. 1 is a diagram showing the secto;nformat of a
land/groove record optical disk which is a %irst embodiment
of the invention. 1In Fig. 1, (a) shows the sector format of
a groove record track which functions as the first track. A
sector 13 consists of a sector ID field ID1 in which address
signals Al and A2 for fhe sector and modulated by a first
modulgfion method are recorded, a data field DF in which
data are recorded in a second modulation methdd, a gap Gl in
which ng signal is recorded, and a buffer field Bl for
absorbing variations of the disk rotation and various time

periods. The data field DF includes a synchronous clock

field VFO 14 for pulling a clock signal, a data mark SYN 15



recorded, are respectively fornmed in said first and second tracks, first
and second spare areas*mhrch*are*respectlver used for alternate sectors of
10 defective sector BEPLAGEMENT rSHEEANY second tracks are secured, and

def ect process nethed i ' nformati on, and address infornation
of said defect |ist arfjeqpgandnsadgl sppre arSubstiavte shassrddSepterober 4BSR
managenent area, saild defect procesps pethod identification informtion

i ndi cating that a déf ectrive Sector of|saBd first track is processed in
accordance with saidq first defect |lisf area and said first spare 15 area,
and a defective sector of sald second track is processed in accordance W th
sai d second_def @@f ddcslr AHRAwRRs thled 152309 a8RAr §1AEEA theAddialAg!

process nethod identification _
methods of IDl and ID2 are different from each other and IDl

and ID2 signal reproduction circuits operate in different
modulation methods, however, respective ID signals can
normally be reproduced without being affected by a cross-

talk.

In Fig. 1, only the ID fields of the groove record
track and the land record track are subjected to recordings
of different modulation methods. Alternatively, also the ID
fields and the data fields may be subjected to recordings of
different modulation methods. When at least the ID fields
emong the ID fields and the data fields are subjected to
recordings of different modulation methods, the same effect

can be attained.

Fig. 2 is a diagram showing the sector format of

another example of a land/groove record optical disk.

In Fig. 2, the same reference numerals as those of Fig.
1 designate blocks having the same functions. In Fig. 2,
ID3 and ID4 designate sector identification fields in which

address information is recorded.



information also indicating the defect process nethod. 26. An i nformation
reproduction nethod by which information is reproduced froman 20 opti cal

di sk ‘conprii si ng fR -5 Ac’ﬁﬂfta\ﬁ%ﬁﬁ-‘* racks which are formed on the stone
recordi ng pl ane, LN, when Saifd first track is to be accessed, a defect
list is read out frogsn cf!_l r%é dgféct |ist Substibitesshieat f & Septamber, 1999 a
defective sector éproduk ¥ inlaccordance with contents of said defect
i st by reprodudi n_alternate gector'of a first spare area of said first
track, and 25 mhen said se¢ond track is to be accessed, a defect

list is read outifrom.a.second.deflect |ist area of said second track, and a

defective sectormis LEPEOHUESThAD S CPIFANRR: Widdb&PRUARYS shown in

Fig. 2(a) is the same as that of a land record track shown

AY”4

in Fig. 2(b). In the sector identification fields ID3 and
ID4, signals which are modulated by the same modulation
method are recorded so as to be opposite in polarity to each
other. Specifically, in ID3, as shown in Fig. 2(a'), "1" of
a channel bit of a modulated signal is recorded at the level
of the land, and "0" at the level of the groove. In ID4, as
shown in Fig. 2(b"), "1" of a channel bit is recorded at the

level of the groove, and "0" at the level of the land.

The ID3 and ID4 of the sectors 13 and 17 are arranged
in a radial direction of the disk, and a cross—-talk of about
-15 dB occurs between the ID fields. Sinceﬂthe ID signals
in the land and fhe groove are opposite in bolarity to each
other, however, an ID signal reproduction circuit can read
only an ID signal which has undergone a signal inversion
process corresponding to the respective track; and therefore

normally reproduce the respective ID signal without being

affecttd by a cross-talk.

Fig. 3 is a diagram showing the sector format of a
land/groove record optical disk which is another embodiment
of the invention. In Fig. 3, (a) shows the sector format of

a groove record track. The track ‘18 is divided into a



of said defect list by reproducing an alternate sector of a second spaLe

area pf said secgn |said first track is a track in whic

information is rdc gfgﬂgﬁﬁﬁﬂﬁhgggﬁ ve, 30 said second track is a

track in which inf rnatlon I's re¢ofded onto a | and sandw ched by said first
st

track, and Subst ji t Bife SERISOS - | 8] Sept enbeFulsdivgte sheet - 8 September 1999
21

normally reproduced, by checking the land/groove
identification signal in the ID signal reproduction circuit.
Since the ID signals are shifted in the track direction,’
also an effect that pits in the ID fields can easily be

formed is produced.

Fig. 4 is a diagram showing the arrangement of signals

in a land/groove record of another example of an optical disk.

In Fig. 4, (a) shows the configuration of an address
signal of each sector . The
configuration is the same as that shown in Fig. 3(c). Figqg.
4(b) shows the relationship of the recording positions of
the VFO02 fields which are respectively at Eﬁe beginnings of
the ID signals of a groove record track 23 and a land record
track 24. Record pits 25 of a éhannel bit "1" of the
address signal of the groove record track 23 are formed so
as to .correspond to the level of a land 28, and "Q" is
formeg.so as to correspond to the level of a groove 29.
Record pits 26 of the address signal of the land record
track 2; are formed in such a manner that a channel bit "1"
corresponds to the level of the groove 29, and "0" to the
level of the land 28. Also in the first and tHird above
described disks, the pité 25 and -26 may be formed in a

similar



71 - the switching of said first and second tracks is conducted by
inverting a polarit)] trackeg—exwr or signal . 27. An information
reproducti on net hod 6§#WECEWBVE§HEEﬁtion is reproduced froman 5 opti cal

di sk conmprising firgt{and second—tfaqks which are forned on the sane
recording plane, whergif§ wreniggai d fli rst (Subskitite sheebe BSeptsraber 20def ect
list is read out fr a defect I'ist drea_of said first track, and a
defective sector ig reproduced i Ac¢or d&éce with contents of said defect
i st by reproducind _an alternate secfor of a first spare area of said first
track, and,

manner as described above. The pits 25
and 26 are recorded with being shifted by one-half of the
maximum frequency period T of the address signal, or so as

to form a checkered pattern.

Since the record pits of the address signals of the
tracks 23 and 24 are arranged in a radial direction of the
disk with being positionally shifted by T/2, the influence
of a cross-talk can greatly be suppressed. Even when an
address signal is erroneously reproduced by a cross-talk,
the ID signal of the track which is cufrently tracked by the
;ight beam is allowed to be normally reproduced, by checking

the land/groove identification signal 22.

In the first to fourth disks deséribed above, the
address signal may be composed of one of the following sets:
the track address TA, and the sector address SA; the track
identification signal 22, the address information AM, and
the error detection sigﬁal CRC; and the track address TA,
the sé%tor address SA, the track identification signal 22,
the address information AM, and the error detection signal

CRC.

The optical disks described above are generally formed

so that the depth of the



10 when said second track is to be accessed, a defect list is read
out fromsaid defect |ist area of said first track, and a defective sector
i's reproduced in @aeeordance—wi-th.contents of said defect |ist by

repr oduci ng an aItEEPEﬂDENEH¢t$HEEIf a second spare area of said second
track, wherein sgi d—Ftst—t-rack a track Substitiutetsheet o8n8eptmmber 1289r ded
into a groove, 1§ g o’ggi "o1d track is a track in which information
is recorded ontojfa Ié%% g h hpdj{ by s&7d first track, and the sw tching
of said first and sSecond—t+aeks— s{conducted by inverting a polarity of a
tracki ng error siignal

land/groove selection signal m.

Fig. B8 is a view showing the configuration of the
sector ID reproduction circuit 40 which is used when, in the
optical disk of Fig. 2, the
modulated signals of the sector ID fields of the land and
groove record tracks are inverted in polarity with respect
to each other. 1In the figure, 53 designates an inverting
circuit which inverts the polarity of the binary-coded
reproduced signal d, and 54 designates a multiplexer MPX
which selects the binary-coded repfoduced signal 4 or an
inverted signal d' of the reproduced signal in accordance
with the land/groove selection signal m, 55 designates an
address reproduction circuit, and q designates the

land/groove identification signal.

In the circuit of Fig. 8, when, in the optical disk of
the embodiment of Fig. 3, the IDs of the groove record
track- 18 and the land record track 20 which are disposed so
as noé!to positionally overlap with each other and recorded
in the same modulation method are to be reprocduced, the
land/grésve selection signal m is set so that the
multiplexer 54 selects the binary-coded reproduced signal 4,

whereby the land record track or the groove record track is

identified with using the land/groove identification signal
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44. The reproduced data which have undergone the error
correction are transferred to the host computer 45 through
the interface 46. The above data read operation is repeated

in the given number of sectors.

The operations of the ID reproduction circuit 40 and
the sector recording/reproduction control circuit 41 will be
described in detail while comparing them with the
examples of the optical disks of the invention to which

the circuits are applied.

To the optical disk of the first embodiment (Fig. 1),
applied is the ID reproduction circuit 40 having the
configuration shown in Fig. 7. 1In the optical disk of Fig.
1, the ID fields of the land record track aﬁd the groove
record track are modulated in different modulation methods
and recorded. 1In Fig. 7, therefore, the first and second
address reproduction circuits 51A and 51B simultaneously
conduct the reproduction operation on the binary-coded
reprodtced signal d. When the modulation method of the
binary—qoded reproduced signal 4 coincides with the
modulati;n methods of the first and second address
reproduction circuits 51A and S1B, the reproduced address

signals el and e2 are output. One of the address signals el

and e2 which corresponds to the land/groove selection signal
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m is selected by the multiplexer 52 and then output as the

reproduced address signal e.

To the optical disk of 'Fig. 2,
applied are the ID reproduction circuit 40 having the
configuration shown in Fig. 8, and the sector
recording/reproduction circuit 41 having the confiquration

shown in Fig. 9.

In the optical disk of Fig. 2, the address signals of
the ID fields of the land record track and the groove record
track are recorded in such a manner tha£ they are opposite
to each other in polarity. In Fig. 8, the multiplexer 54
selects one of the binary-coded reproduced signal d and the
binary—-coded reproduced signal d' which has:seen inverted by
the inverting circuit 53, in accordance with the land/groove
selection signal m. The selected signal is demodulated by
the address reproduction circuit 55 which in turn outputs
the neprbduced address signal e and the land/groove
identi%ication signal q to the sector recording/reproduction

control apparatus 41 of Fig. 9.

In Fig. 9, the target address of the CPU data bus f is
latched in the register 56 in response to the strobe sl, and

compared with the reproduced address signal e .in the
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comparator circuit 57. The land/groove identification
signal q is compared with the land/groove selection signal
m. The write command or the read command of the CPU data
bus £ is latched in the register 60 in response to the
strobe s2, and is processed by AND operation with the output
of the comparator circuit 58 so that the write gate g or the
read gate h is output. The write gate g or the read gate h
is supplied to the data modem circuit 42, thereby actuating

the data modulation or the data demodulation.

To the optical disk of the ' embodiment (Fig. 3),
;pplied are the ID reproduction circuit 40 having the
configuration shown in Fig. 8, and the sector
recording/reproduction circuit 41 having the configuration

shown in Fig. 9.

In the optical disk of Fig. 3, the address signals of
the ID fields of the land record track and the groove record
track are recorded in such a manner that the ID fields do
not oégrlap with each other in the track direction. The
reproduction of an address, and the generation of the write
gate orréhe read gate are conducted in the same manner as
those applied to the optical disk of Fig. 2,
except that the multiplexer 54 in Fig. B always selects the

binary-coded reproduced signal 4. -
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To the optical disk of Fig. 4,
applied are the ID reproduction circuit 40 having the
configuration shown in Fig. 8, and the sector
recording/reproduction circuit 41 having the configuration

shown in Fig. 9.

In the optical disk of Fig. 4, the address signals of
the ID fields of the land record track and the groove record
track are recorded in such a manner that pits are shifted by
T/2 in the track direction or form a checkered pattern. The
;eproduction of an address, and the generation of the write
gate or the read gate are conducted in the same manner as
those applied to the optical disk of Fig. 2,
except that the multiplexer 54 in Fig. 8 always selects the

binary-coded reproduced signal 4.

According to the configuration descried above, a cross-
talk between land and groove record tracks which are
adjacé%t to each other is reduced as compared with that in
the prior art by making the modulation methods and/or the
signal éblarities different from each other, or changing the
positions of IDs or the pit phase, while increasing the
recording density of the optical disk of the land/groove

recording to a level higher than that of the prior art,
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whereby data or-an ID signal can be read out with a reduced

error level and without being affected by a cross-talk.

The features of the first to fourth optical disks
described above may be combinedly executed in order to

attain the object of the invention.

Since information is recorded into the first and second
tracks in different modulation methods, the recording
density can be increased as compared with that in the prior
art, and a cross-talk between the first and second tracks
can be reduced so that a recording/reproduction error due a
the cross-talk between the first and second tracks is

prevented from occurring in an ID signal or a data signal.

Since information is recorded into the first and second
tracks. in the same modulation method and in opposite
polari%ies, the gecording density can be increased as
compared with that in the prior art, and a cross-talk
between:£he first and second tracks can be reduced so that a
recording/reproduction error due to a cross—talk between the
first and second tracks is prevented from occurring in an ID

signal or a data signal.
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Since address signals each including address information for
identifying the respective track are recorded into the
adjacent first and second tracks in such a manner that they
do not overlap with each other in a radial direction, éhe
recording density can be increased as compared with that in
the prior art, and a cross-talk between the first and second
tracks can be reduced so that a recording/reproduction error
due to a cross-talk between the first and second tracks is

pfevented from occurring in an ID signal or a data signal.

Since address signals which are address infSﬁmation are
recorded into the adjacent first and second tracks in
polarities opposite to each other and in such a manner that
they do not overlap with each other in a radial direction,
the recording densi;y can be increased as compared with that
in thé’prior art, and a cross-talk between the first and
second tracks can be reduced so that a
recordiﬁé/reproduction error due to a cross—talk between the
first and second tracks is prevented from occurring in an ID

signal or a data signal.
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Since, when information is to be recorded onto or reproduced
from an optical disk, the tracking for the first and second
tracks is controlled while the track designation means
outputs a tracking error signal obtained from the optical
head, to the optiéal head with inverting the polarity of the
signal, information can be recorded onto or reproduced from
the opticgl disk so that the recording density can be
increased as compszed with that in the prior art, and that a
cross-talk between the first and second tracks can reduced
and a recording/reproduction error due to a cross-talk
between the first and second tracks is prevented from.

occurring in an ID signal or a data signal.

Since, when information is to be recorded onto or reproduced
.from an optical disk, the address reproduction means
compares the output of the track designation means with the
tracg }dentification signal of the address reproduction
means’’ and, when the output of the track designation means
coincides with the track identified by the track
identification signal, outputs a reproduction address signal
corresponding to the track, information can be recorded onto
or reproduced from the optical disk so that the recording
density can be increased as compared with that in the prior

art, and that a cross-talk between the first and second
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tracks can reduced and a recording/reproduction error due to
a cross—-talk between the first and second tracks is

prevented from occurring in an ID signal or a data signal.

Figs. 11 and 12 are block diagrams showing the
configuration of an embodiment of an information
recording/reproduction apparatus which ;s applied to the
qptical disk of the invention. In Figs. 11 and 12, 101
designates an optical disk attached to a motor 102, 102
designates the motor for rotating the optical disk 101, 103
designates a recording plane of the optical;disk 101, 104
designates an_optical head for focusing a laser beam on the
recording plane 103, 105 designates a linear motor (LM)
which moves the optical head 104 to search a target track,
106 designates a focus tracking control circuit which
condugfs a focus/traéking control of a light beam and a
track retrace on the optical head 104, 107 designates a head
amplifi;r which conducts addition and subtraction on
detection signals of the optical head 104 to obtain a focus
error signal b, a tracking error signal ¢, and 'a reproduced

signal d, 108 designates a binary coding circuit for binary-
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list area is used. Even when an access extending over both

the first and second tracks occurs, therefore, it is not

necessary to read out

the defect list area each time,

whereby the process can be done rapidly.

In Fig. 15, (a) shows a recording plane 1100 consisting

of the first track, and (b) shows a recording plane 1101

consisting of the second track. In the first and second

tracks of the optical
areas 35 and 36, data
data, and spare areas
recording a defective

formed on one side of

the embodiment of Fig.

disk 101, formed are disk management
record areas 138 and 139 for recording
141 and 142 for alternitively

sector. A defect list érea 137 is

the disk 101 or in the first track in

15.

A ,defective sector in the data record area 138 is

alternated in the spare area 141, and that in the data

record area 139 is alternated in the spare area 142.

As described above, according to the invention, a

defective sector which is detected during a process of

conducting a recording on the first or second track is
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alternated in the spare area 141 or 142 of the track.
Therefore, it is not necessary to change the track selection
from the first track (or the second track) to the second
track (or the first track). The track selection must be
conducted while the pdlarity of the tracking error signal c
is inverted by the tracking circuit 106, and hence the time
for pulling the retracking into the target track is not
required. In other words, the alternation process can be

conducted rapidly.

In Fig. 16, (a) shows a recording plané;llOO consisting
of the first track, and (b) shows a recording plane 1101
consisting of the second track. 1In the figure, 35 and 36
respectively designate disk management areas formed in the
first.gnd second tracks'éf the optical disk 101, 137 and 143
designate the defect list areas, 138 and 139 designate data
record areas for recording data, and 141 and 142 designate

spare areas for alternatively recording a defective sector.

A defective sector in the data record area 138 is
alternated in the spare area 141, and that in the data

record area 139 is alternated in the spare area 142.
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1. An optical disk comprising a recording plane having a spiral first track and a spiral
second track, information being recorded into and/or reproduced from said first and second
tracks, wherein

said first track is formed into a groove-Iike shape,

said second track is formed between adjacent said first tracks and into a land-like
shape, and

said first and second tracks both record said information using different modulation

methods.

2. An optical disk comprising a recording plane having a spiral first track and a spiral
second track, information being recorded into and/or reproduced from said first and second
tracks, wherein

said first track is formed into a groove-like shape,

said second track is formed betweeh adjacent said first tracks and into a land-like
shape, and

said first and second tracks both record at least an address signal among said

information using different modulation methods.

3. An optical disk comprising 2 recording plane having a spiral first track and a spiral
second track, information being recorded into and/or reproduced from said first and second
tracks, wherein

said first track is formed into a groove-like shape,

said second track is formed between adjacent said first tracks and into a land-like
shape, and

said first and second tracks both record an address signal for identifying a respective
track in such a manner that address signals of adjacent ones of said first and second tracks do

not overlap with each other in a radial direction.

4, An optical disk according to any one of claims 1, 2 or 3, wherein
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said first track has a depth of A/(8-n) where A is a wavelength of a laser beam, and n

is a refractive index of a substrate of said disk.

5. An optical disk according to any one of claims 1, 2 or 3, wherein
said first and second tracks are divided into sectors each of which constitutes a unit
of recording or reproducing information,
a track address and a sector address is recorded in the address signal, and
information is recorded into and/or reproduced from said sectors in a unit of the

sector.

6. An optical disk according to claim 5, wherein
the address signals of said first and second tracks record a track identification signal

for identifying the respective track, address information, and an error detection signal.

7. An optical disk according to claim 5, wherein

the address signals of said first and second tracks are constituted by a mark position
recording method, )

the address signal of said first track is recorded in such a manner that a modulated
channel bit "1" corresponds to a level of the land and a channe] bit "0" corresponds to a level
of the groove, and

the address signal of said second track is recorded in such manner that a modulated
channel bit "1" corresponds to a level of the groove and a channel bit "0" corresponds to a

level of the land.

8. An information reproduction method by which information is reproduced from an
optical disk comprising first and second tracks which are formed on the same recording plane,
wherein,

when said first track is to be accessed, a defect list is read out from a first defect list
area of said first track, and a defective sector is reproduced in accordance with contents of
said defect list by reproducting an alternate sector of a first spare area of said first track, and,

when said second track is to be accessed, a defect list is read out from a second defect
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list area of said second track, and a defective sector is reproduced in accordance with contents

of said defect list by reproducing an alternate sector of a second spare area of said second

track.

9. An information reproduction method by which information is reproduced from an
optical disk comprising first and second tracks which are formed on the same recording plane,
wherein,

when said first track is to be accessed, a defect list is read out from a defect list area
of said first track, and a defective sector is reproduced in accordance with contents of said
defect list by reproducing an alternate sector of a first spare area of said first track, and,

when said second track is to be accessed, a defect Iist is read out from said defect list
area of said first track, and a defective sector is reproduced in accordance with contents of

said defect list by reproducing an alternate sector of a second spare area of said second track.

10.  An information reproduction method by which information is reproduced from an
optical disk comprising first and second tracks which are formed on the same recording plane,
wherein,

when said first track is to be accessed, a defect list is read out from a first defect list
area of said first track, and a defective sector is reproduced in accordance with contents of
said defect list by reproducing an alternate sector of a first spare area of said first track, and

when said second track is to be accessed, a defect list is read out from a second defect
list area of said second track, and a defective sector is reproduced in accordance with contents
of said defect list by reproducing an alternate sector of a second spare area of said second
track, wherein

said first track is a track in which information is recorded into a groove,

said second track is a track in which information is recorded onto a land sandwiched
by said first track, and

the switching of said first and second tracks is conducted by inverting a polarity of a

tracking error signal.

11.  An optical disk according to claim 2, wherein said information is recorded and/or
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reproduced from both said first and second tracks.

12. An optical disk according to claim 3, wherein said information is recorded and/or

reproduced from both said first and second tracks.

13.  An optical information recording/reproduction apparatus by which information is
recorded onto and/or reproduced from an. optical disk comprising first and second tracks
which are formed on the same recording plane, and said first track is a groove-like track in
which information is recorded into the groove and said second track is a land-like track in
which information is recorded onto the land sandwiched by said first track,

said optical disk comprising:

a spare area in which a defective sector is to be alternative'ly recorded;

a defect list area in which a defect list including a set of addresses of said defective
sector and an alternate sector of said spare area is to be recorded; and

an information record area in which information is to be recorded,

said apparatus comprising:

an optical head which irradiates said tracks with a light beam;

track designation means for selecting one of said first and second tracks;

focus means for focusing the light beam of said optical head on said recording plane;

tracking means for tracking said first or second track;

track search means for searching a target track;

address reproduction means for reading out an address signal of said track;

read/write gate generation means for selecting a target sector of said first and/or
second tracks in accordance with an output of said address reproduction means, and for
actuating an operation of recording or reproducing information on said target sector;

data recording/reproduction means for conducting recording and/or reproduction of
data on the target sector in accordance with an output of said read/write gate generation
means;

record verify and alternation means for verifying data which are recorded by said data
recording/reproduction means, alternating a detected defective sector in said spare area and

managing a recording and/or reproduction of a defective sector on the basis of contents of
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defect list storage means;

said defect list storage means for storing as a defect list a defective sector address and
an alternate address which are results of the alternation operation of said record verify and
alternation means; and

apparatus control means for outputting control commands to said means, for
monitoring states of said means, and for controlling operation of recording, reproducing, and

verifying information on said optical disk.

14. An information recording/reproduction apparatus according to claim 13, wherein
said record verify and alternation means collectively alternates the defective sectors

on said first and second tracks.

15.  An information recording/reproduction apparatus according to claim 13, wherein
said defect list storage means comprises first storage means for storing contents of the
defect list area of said first track, and second storage means for storing contents of the defect
list area of said second track, and
said record verify and alternation means manages a recording and/or reproduction of
a defective sector of said first and second tracks on the basis of contents of said first and

second defect list storage means.

16.  An information recording/reproducing apparatus according to claim 13, wherein
said record verify and alternation means alternatively records a defective sector of said
first track into a first defect spare area of said first track, and a defective sector of said second

track into a second defect spare area of said second track.

17. An information recording/reproduction apparatus according to claim 13, wherein

in a process of initializing said optical disk,

said track search means accesses a disk management area, and

said data recording/reproduction means records volume identification information into
said disk management area, said volume identification information indicating whether said

first and second tracks are to be addressed as two or more volumes, or as one volume.
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18.  An information recording/reproduction apparatus comprising;

optical head for recording and/or reproducing a signal onto or from an optical disk
comprising first and second tracks which are formed on the same recording plane and said
first track is a groove-like track in which information is recorded into the groove and said
second track is a land-like track in which information is recorded onto a land sandwiched by
said first track;

track designation means for said first and second tracks;

focus means for focusing a light beam on said recording plane;

tracking means for tracking said first or second track by inverting a tracking error
signal which is obtained by using a signal detected from the first and second tracks;

track search means for searching a target track;

address reproduction means for reading out an address signal of said first or second
track;

read/write gate generation means for actuating recording and/or reproduction of
information on a target sector; '

data recording/reproduction means for recording and/or reproducing data;

record verify and alternation means for verifying recorded data, alternating detected
defective sector in a spare area and managing a recording and/or reproduction of a defective
sector on the basis of contents of defect list storage means;

said defect list storage means for storing a defect alternate address; and

apparatus control means for controlling recording, reproduction and verify operations.

19.  An information recording/reproducing apparatus according to claim 14, wherein
said record verify and alternation means alternatively records a defective sector of said
first track into a first defect spare area of said first track, and a defective sector of said second

track into a second defect spare area of said second track.

20.  An information recording/reproducing apparatus according to claim 15, wherein
said record verify and alternation means alternatively records a defective sector of said
first track into a first defect spare area of said first track, and a defective sector of said second

track into a second defect spare area of said second track.
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21. An information recording/reproduction method by which information is recorded onto

g SEP 1999

and/or reproduced from an optical disk comprising a first track in which information is
recorded into and/or reproduced from a groove, and a second track in which information is
recorded onto and/or reproduced from a land sandwiched by said first track, said first and
second tracks being formed on the same recording plane, wherein

one defect list area in which a defect list including a defective sector address of a
defective sector and an alternate sector address is to be recorded is formed in one of said first
and second tracks, and, when a defective sector is detected in said first or second track, a
defect-alternation process is conducted while additionally recording said defect list into said

defect list area.

22.  Aninformation recording/reproduction method by which information is recorded onto
and/or reproduced from an optical disk while conducting a defect-alternation process on said
optical disk, said optical disk comprising: a first track in which information is recorded into
and/or reproduced from a groove; and a second track in which information is recorded onto
and/or reproduced from a land sandwiched by said first track, said first and second tracks
being formed on the same recording plane, wherein

one defect list area in which a defect list including; a defective sector address of a
defective sector of said first or second track in which a defect is detected and is alternated;
and an alternate sector address is to be recorded, is formed in one of said first and second
tracks, |

a spare area which is to be used for an alternate sector is formed in both of said first
and second tracks, and

a defective sector of said first or second track is alternated in the respective spare area,
and said defect list is recorded into said defect list area, thereby conducting the defect

alternaticn process.

23.  Aninformation recording/reproduction method by which information is recorded onto
and/or reproduced from an optical disk, said optical disk comprising: a first track in which
information is recorded into and/or reproduced from a groove; and a second track in which

information is recorded onto and/or reproduced from a land sandwiched by said first track,
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said first and second tracks being formed on the same recording plane, wherein

first and second defect list areas and first and second spare areas are respectively
formed in said first and second tracks,

in each of said first and second defect list areas, a defect list including; a defective
sector address of a defective sector of said first or second tracks in which a defect is detected
and is alternated; and an alternate sector address, is to be recorded, and

said first and second spare areas are to be used for an alternate sector,

a defective sector of said first track is subjected an alternation process by said first
defect list area and said first spare area, and

a defective sector of said second track is subjected an alternation process by said

second defect list area and said second spare area.

24.  An information reproduction method by which information is reproduced from an
optical disk, said optical disk comprising: a first track in which information is recorded into
and/or reproduced from a groove; and a second track in which information is recorded onto
and/or reproduced from a land sandwiched by said first track, said first and second tracks
being formed on the same recording plane, wherein

in a process of initializing said optical disk,

a defect list area in which a defect list including; a defective sector address of a
defective sector in which a defect is detected in an information recording/reproduction and
which is alternated; and an alternate Sector address, is to be recorded, is formed in one of said
first and second tracks,

a spare area is secured in both of said first and second tracks, and

defect process method identification information, and address information of said
defect list area and said spare areas are recorded into a disk management area,

said defect process method identification information indicating that defective sectors
of said first and second tracks are collectively subjected a defect process in accordance with

said defect list area.

25.  An information reproduction method by which information is reproduced from an

optical disk, said optical disk comprising: a first track in which information is recorded into
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and/or reproduced from a groove; and a second track in which information is recorded onto

and/or reproduced from a land sandwiched by said first track, said first and second tracks
being formed on the same recording plane, wherein, |

in a process of initializing said optical disk,

first and second defect list areas in each of which a defect list including; a defective
sector address of a defective sector in which a defect is detected in an information
recording/reproduction and which is alternated; and an alternate sector address is to be
recorded, are respectively formed in said first and second tracks,

first and second spare areas which are respectively used for alternate sectors of
defective sectors of said first and second tracks are secured, and

defect process method identification information, and address information of said
defect list areas and said spare areas are recorded into a disk management area,

said defect process method identification information indicating that a defective sector
of said first track is processed in accordance with said first defect list area and said first spare
area, and a defective sector of said second track is processed in accordance with said second
defect list area and said second spare area, said defect process method identification

information also indicating the defect process method.

26.  An information reproduction method by which information is reproduced from an
optical disk comprising first and second tracks which are formed on the stone recording plane,
wherein, -

when said first track is to be accessed, a defect list is read out from a first defect list
area of said first track, and a defective sector is reproduced in accordance with contents of
said defect list by reproducing an alternate sector of a first épare area of said first track, and

when said second track is to be accessed, a defect list is read out from a second defect
list area of said second track, and a defective sector is reproduced in accordance with contents
of said defect list by reproducing an alternate sector of a second spare area of said second
track, wherein

said first track is a track in which information is recorded into a groove,

said second track is a track in which information is recorded onto a land sandwiched

by said first track, and
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the switching of said first and second tracks is conducted by inverting a polarity of a
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tracking error signal.

27.  An information reproduction method by which information is reproduced from an
optical disk comprising first and second tracks which are formed on the same recording plane,
wherein,

when said first track is to be accessed, a defect list is read out from a defect list area
of said first track, and a defective sector is reproduced in accordance with contents of said
defect list by reproducing an alternate sector of a first spare area of said first track, and,

when said second track is to be accessed, a defect list is read out from said defect list
area of said first track, and a defective sector is reproduced in accordance with contents of
said defect list by reproducing an alternate sector of a second spare area of said second track,
wherein

said first track is a track in which information is recorded into a groove,

said second track is a track in which information is recorded onto a land sandwiched
by said first track, and

the switching of said first and second tracks is conducted by inverting a polarity of a

tracking error signal.



