Lol

. » .

€

.
[ EE X W]
4%

ER

ET YY)
»owie
T T

LA LR )

LR

Tty 3
LY ]
SEEX L
<

L ]
LAY )

1
SPECIFICATION
Optical Disc and Optical Disc Driving'Dévice
Technical Field
This invention relates to an optical disc of the sample
servo system and a driving device therefor.
Background Art
There has hitherto béen known an opticél disc sy§tem for
recording/reproducing various data by scanning a concentrically

or spirally extending track on the disc by a laser beam, in which

_the optical disc is driven at a constant linear velocity (CLV)

or at a constant anguiar velocity (CAV) for recording/reproducing
the data. There has also been known an optical disc system of
a continuous servo system in which tracking control is performed
using a continuous pre—grobve'formed along the track, or of a
sample servo system in which tracking control is performed using
discrete servo areas formed on the track.

Among known types of the optical discs, there are a
recordgble RAM disc, such as a replay—-only ROM disc, a write—once
disc or a magneto—dptical disc (MO disc) and a so—called partial
ROM disc having both ROM and RAM areas.

An-optical diSé system, handling such optical disc, 1is
configuféd for reading the parameter information for the medium
recorded on a phase encoded part'(PEP) provided-on an inner rim
of the optical disc as prescribed in ISO MO 5.25 inch standards

and for reading the control information from the control track
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pased upon the control information for carrying out the control
operation responsivé to thé control information.

With the continuous composite servo sysiem-(CCS system)
standardized in ISO, servo data is affected by data per se. That
is, if data recording density is increased, system clocks can be
reproduced with increasing difficulties, such that it becomes
difficult to achieve high recording density. .Besides, s%nce the
groove and pits must be cut simultaneouély, it is difficult to
produce a ROM disc or a partial ROM disc.

In addition, with the conventioﬁal optical disc, a dedicated
decoding circuit has been'required for reading out the parameter
information recorded 6n the PEP. Since thg PEP lacks in the
address information, the pickup position cannot be identified.
Since the PEP and the recording area for data per 'se are
different in formats, the two areas need to be demarcated from
each other via a gap.

It is therefore an object of the preéent-ihvention to
provide an optical disc of a sample servo system of high
capacity and high performance, and a driving system therefor.

It is another object of the present invention to provide an
optical-disc in which the parameter information can be read
without }eQuiring a dedicated decoding circuit and in which the
pickup position can be identified.

Disclosure of the Invention

The present invention provides'an optical disc having a
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-lylurality of substantially concentrically extending tracks, each
track including a plurality of segments having a servo: area
having servo pits giving the servo informatioﬁ to a disc drive
and a data area. There is provided a discrimination mark giving
fhe information for identifying a segment by the -recording
position in the servo area.

With the optical disc of the present inveﬁtion, the §egments
include a data segment for recording user data and an address
segment fof specifying an address of the data segment. The
discrimination mark discriminates the data segment from the
address segment.

With the optical disc of the present.invention, a sector is
formed by a plurality of segments and a segméni at.a leading end
. of the sector is identified by the discrimination mark.

With the optical disc of the present invention, a sector is
formed by a ﬁlurality of segments and a segment at a leading end
of the sector and a directly previous segment are identified by
the discrimination mark.

With the optical disc of the present invention,f the
segments inclﬁde a data segment for recording user data and an
address éegment specifying an address of the data segment, and
a plurality of said segments make up a sector. The data segment.
and the address segment may be discriminated from each other by
the discrimination mark and.the segment constituting the leading

end of the sector and the directly previous segment may be
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\discriminated from each other by the discrimination mark.
~With the optical disc of the present invention, a segment
directly ﬁrevious to the segment at the leading.end of the seétor
"is identified by said discrimination mark.
The present invention also provides an optical disc having
a plurality of substantially concentrically extending tracké,
eaqh track including a plurality of segments having é servo area
having servo pits giving the servo information to a disc drive
area, and a data area, in which the segments are made up of
address segments arranged at the same positions in the fadial
direction of the tracks and having the address information
recorded in said data area, and a data segment for recording user
data, and in which the address informatibn is recorded in the
address segment in the gray code representation using a region
of five clocks for the 2-bit information. The clocks are
generated.by a disc drive.based updn the servo pits.
The present invention also provides an optical disc having
a plurality of substantially concentrically extending tracks,
each track including a plurality of segments having a servo area
having servo pits giving the servo information to a disc drive,
and a daia area, in which plural segments are made up of addfess
segmentéhformed at the same position_in the radial .direction of
each track and having the address information recorded in'each

data area and a data segment for recording user data. The

address information is. recorded as bits in 4-bit gray code
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representatiqn in a 1l-clock area of the clock signals in said
address segment, upper two bits in the four bits corresponding
to 5 clocks by the gray'code represenﬁatidn énd the lower two
bits corresponding to 5 clocks in the gray code representation;
and one clock therebetween. The l-clock area has a pit formed
therein when the pit representing the upper two bits in the gray
code representation and the pit representing'the lower Ewo pits
in the gray code representation are at the shortest distance from
the one-clock area and when one of the pits is af the shortest

distance and the outer is at the longest distance from the one-—

clock area.

With the optical disc of the present invention, plural servo

pits are recorded in the servo area so as to have an area of two

ciock signals and a distance of not less than § ﬁits.

With the optical disc of the present invention, scrambled
and NRZI converted data is re;orded in said data gegment.

With the optical disc of the present invention, a pre-write
area having data of a pre-set polarity recqrded therein is
provided at a leading end of a data area of the data segment.

With the optical disc of the present inventién, a post—write
area haQing data of a pre-set polarity recorded therein is
p?ovided at a trailing end of a data area of the data segment.

The present invention also provides an optical disc having
a plurality of substantially concentrically extending tracks,

each track including a plurality of segments arranged in the same



_radial direction relative to the tfack and having a servo area
having servo pits giving the servo information to a disc drive,
and a data area, in which the optical disc is divided into plural
zones each having a uniform number of sectors by setting the
relation of the number of servo clocks SCKseg per segment and the
number of data clocks DCKseg per segment, wherein M and N are
integers. -

With the optical disc of the present inQention, the number
of servo clocks SCKseg per segment is set to SCKseg = 9N.
With the optical disc of the'present invention, the next

zone is started from the next segment even if there is a
redundant area in the last segment of a zone and the start
segments of the respective zones are arrayed at the same radial
positions.

.The present.invention also prOVides an opticalldisc having

a plurality of substantially concentrically extending tracks,
each track including a plurality of segments having a servo area
having servo pits giving the servo iﬁformation to a disc drive,
and a data area, in which the segments include address segments

~arranged in the same radial direction of the track and adapted
for recbrding the address information in the gray code
represeﬁfation in the data area, and a data segment for reéording
user data, and in which a media information.area in which the
media information coded in the same gray code representation as

the address information is recorded in a data area of a portion -



of the plural tracks.

With the optical disc of the present invention, the media
information area is formed across plural consecutive tracks.

With the opticalldisc of the present invention, the media
informatipn of-the same contents is recorded in data areas of the
same anguiar position of the consecutive plural tracks.

With the opticai disc of the present idvention, the media
information area is prbvided in each of inner rim and outer rim
regions. |

With the optical disc of the.present invention, the media
'information is recorded in each data area of a portion of said
tracks.

With the optical disc of the present invention, the address
information is recorded in said addrees segment as gray code
using an area corresponding to five clocks generated by a disc
drive based on the servo pits for the information of two bits.

With the optical disc of the present invention, address
information is recorded as bits in 4-bit gray code representation
in a 1l-clock area of said clock signals in said address segment,
upper two bits in the four bits corresponding to 5 clocks by gray
code reﬁresentation and the lower two bits corresponding to 5
clocks in gray code representation, and one clock.therebetween.
The 1-clock area has a pit formed therein when the pit
representing the upper two bits in gray code representation and

the pit representing the lower two pits in the gray code



representation are at the shortest distancé from the oné-cldck
area and when one of the pits is at the shortest distance and the
outer is at the longest distance from the one;clock area.

With the optical disc of the present invention, meqia
information indicates a once-write type or a replay-only type.

With the optical disc of the present invention, the media
information for the same contents is recorded in plugal data
areas of said portion of the tracks.

" The present invention also provides an optical disc having
a pluralit& of subStantialiy concentrically extending tracks,
each track including a plurality of segments having a servo area
having servo pits giving the servo information to a.disc drive,
and a data area, in which the.segments are made up of address
segments arranged at the sdme positions in the radial direction
of the tracks and having.the address information recorded in the
data area, and a data segment for recording user data, and in
which a media informa£ion area having recorded therein the media
information in the gray code fepresentation is formed in a
plurality of tracks in the vicinity of the inner rim and in a
plurality of tracks in the vicinity of fhe outer rim.

The-present inventioﬂ also provides an optical disc dfiving
device fbr driving an optical disc in which the optical disc has
formed thereon a plurality of éubsténtially concentrically
extending tracks, ea;h track having a plurality of segments each

having a servo area having servo pits giving the servo



information to the disc drive and a data area, a discrimination
mark being provided in the servo area for repfesenting the
information for discriminating the segment 'by the recording
position in the servo area. The optical disc driving deviée
includes reproducing means for reproducing the information
recorded on the optical disc, detection means for detecting the
position of the discrimination mark by-'playback usignals
reproduced by the reproducing means from the discrimination mark
by a differential detection method, and discrimination means for
discriminating the segment-based upon the results of detection
by the detection means. |
The present inveption also provides an optical disc driving
device for driving an optical disc in which the optical disc has
formed thereon a plurality of substantially concentrically
extending tracks, each track having a plurality of segments each
having a servo area having servo pits giving .the servo
information to the disc drive and a data area, and a pre-—-write
area unified to a polarity at the distal end of the data area.
The opﬁical disc driving device includes recording/reproducing
means for reproducing data from ihe optical disc and for
recordiﬁg data on the optical disc, driving power producing means
for prodhcing a low—level playback driving power or a high-level
recording driving power to the récording/reproduéing means, dta
supplying means for supplying recording data to the

recording/reproducing means, and control means for controlling
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~the dfiving power producing means so that the driving power is
switched froﬁ the playbéck driving power to the recording driving
powef during recording at a timing the optical pickup of the
recording/reproducing means is moved from the servo area to the
pre—-write area'of the data area. The control means_éontrols said
data supply means for supplying data of the same polarity as the
one polarity to the optical pickup. The confrol means controls
the data supplying means for supplying desired data to the
optical pickup at a timing the pickup traverses the pre-write
‘area.

With the optical disc of the preéent inQention, ciamping
means for clamping. the data reproduced by the
recording/reproducing'means at a timing of the pre-write area
~during reproduction. |

Brief Description of the drawings

Fig.1l illustrates a segment structure of an.optic;l disc
according to the_present invention.

Figs.2A té 2E illustrate a format of mainly a servo area
when the optical disc is a MO disc. Fig.2A shows clocks in a
servo area and-aa data area, Fig.2B shows a servo area having a
segment-mark SDG, Fig.2C shows a servo area having an address
mark.ADM) Fig.ZD shows a servo area having a first sector mark
STM1 and Fig.2E shows a servo area having a second sector mark
STM2.

Fig.3 shows a detection system for detecting a first pit in
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the servo area in the above optical disc.

Fig.4 shows a format of an address segment in the above
optical disc. |

Fig.5 shows a portion of an access code recordedlin the
address segment shown in Fig.4.

Fig.6 shows a format of a data segment in the optical disc.

Fig.7 shows a format of mainly a servo érea in a'RpM disc.

Fig.8 shows the constitution of an I-frame and an I-data
sector of the optical disc.

Fig.8 shows the data format of a data sector of the optical
disc.

Fig.10 shows playback signals which is based on a reference
pattern of the data sector of the optical disc.

Fig.1ll shows a setting parametef of area division in the
optical disc.

Fig.12 shows the state of area division in the optical disc.

Fig.1l3 shows a data format in the optical disc.

Fig.14 shows the arraying state of a GCP segment in the
optical disc. | |

-Fig.15 shows the construction of the GCP segment.

Fié.ls shows the relation betweeﬁ the page number of the GCP
segment'and the'frame'address of the address segmentf

Fig.17 shows .the contents of the GCP information of a page
number 1 of the GCP segment; |

Fig.18 shows the contents of the. GCP information of a page



- number 2 of the GCP segment.
Fig.19 shows the contents of the GCP information of a page
. number 3 of the GCP segment. |

Fig.20 shows the contents-of the GCP information of a page
number 4 of the GCP segment.

Fig.21 shows the cqntents of the GCP information of a page
number 5.of the GCP segment.

| Fig.22 shows the contents of the GCP information of a page

number 6 of the GCP segment.

Fig.23 shows the contents of the‘GCP information of a page
ﬁumber 7 of the GCP segment.

Fig.24 shows the contents of the GCP information of a page
number 8 of the GC? segment.

Fig.25 shows the contents of the GCP information of a page
number 9 of the GCP segment.

Fig.26 shows the contents of the GCP information of a page
number 10 of thé GCP segment.

Fig.27 is a block diagram showing the constitution of an
optical disc¢ driving dpvice according to the present invention.

Fig.28 illustrates the focusiﬁg capturing in the optical
disc dribing device.

Fig.29 is a timing chart showing the sampling timing for
taking out the_ clock information from the playback signal
waveform of wobbling pits in the opticél disc driving device.

Fig.BO is a block diagram showing the constitution of a
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scrambling circuit provided in a recording/reproducing circuit

in the optical disc driving device.
Fig.31 shows a scramble table of the scrémbling circuit.
Best Mode for Carfying out the Invention
Referring to the drawings, preferred embodiments of the
present invention will be explained in detail.
First, the format of the optical disd according to the
present invention is explained. The optical disc of the present

invention is a zone CAV-sample servo system opticai disc.

Meanwhile, the present invention is explained with reference to

a replay-only ROM disc and a recordable MO disc. Unless
specifically defined, the following description is directed to
common contents of the two discs.

The obtical disc.according to the present invention has its
full turn of a track divided into.1,400 segmeﬁts (segment 0 to
segment 1399) as shown in Fig.l. These segments are classified
into address segments ASEG and data ségments DSEG.

In each track of the address segment ASEG, the position
information along the radius of the disc, that is track numbers,
and the position in the tangential direction of the track, that

is the -segment numbers, are pre-recorded by pits. During

fabrication of the optical disc, pits are formed based upon this

position informatioﬁ. The address segments ASEG are present
every 14 segments, such that thére are 100 address segments in

each track. An area from a given address segment ASEG to the
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_next address segment ASEG is one frame, such that there are 100

frames in one track, -as shown in Fig.8. The 13 segments between
two neighboring address segments ASEG are segﬁents DSEG. There
are 1300 data segments DSEG in one track. Each segment is
compfised of an area corresponding'tq 216 servo clocks, namely
24 servo clocks and 192'servo clocks constituting a servo afea
ARs and a data area ARd, respectively. With fhe address segment
ASEG, the data area ARd is constituted by an address area ARda
and a laser control area ARdb.

Referring to Figs.2A to 2D, the format of a MO disc is
explained. In the servo area ARs, three pits Pa, Pb and Pc, each
2 servo clocké long, are pre-recorded with a center~to-center
spacing from.each other corresponding to five servo clocks, as
shown in Figs.2A to 2E. :There is also provided a focusing sample
area ARfs having a length corresponding to six clocks in the
servo area ARs. |

By setting the bits Pa,,Pb and Pc of the servo area ARs sd
as to be two servo clocks long, tﬁe-portions free of pits, namely
mirror portions, aré diminished, thus rendering it difficult to .
generate ghost bits during disc molding. Since RF signais can
be stabiy reproduced from the pits Pa, Pb and Pc during
acceséidg, various servo signals, such as tracking servo signals,
can be stably produced based upon RF signals reproduced.from the
pits Pa, Pb and Pec. In addition, by separating the center-to-

center distance between the pits Pa, Pb and Pc by more than a
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pre—set distance, data interferénce between RF signals reproduced

from the pits Pa, Pb and Pc may be reduced significantly. For
reducing the data interference betweén pits, i£ is desirable to
separate the pits Pa, Pb and Pc by not less than five servo
clocks.

The second pits Pb disposed between the 11th and 12th clocks
and the third pits Pc disposed between the léth and 17t@ clocks
are wobbling pits, offset from the tfack centers by *1/4 track

along the disc radius, and give the tracking error information

by the difference in amplitude values of RF signals reproduced

by these pits Pb and Pec. Also, as explained subsequently by
referring to Fig.29, the difference in amplitude values at both
shoulder portions of RF signals reproduced from these pits Pb and
Pc gives the phase information of servo clocks, while the sum of
the phase information gives the clock phase information which is
independent on the tracking stafe..

The first pits Pa at the.leading end of the sérvo_area ARs
are classified by their positions into an address mark ADM
indicating that the segment is an address segment ASEG, a first
sector mark STM1 indicating.that the segment is a Leading segment
of the séctor, a.second sector mark STM2 indicating that the next
segment is a segment at the leading end of the sector and a
segment mark SGM not belonging to any of the above sector marks.

The first pit Pa becomes the address mark ADM, first sector

2< mark STM1 and the second sector mark STM2 if it is disposed at
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the third to fourth clock period, as shown in Fig.2C, at the
fourth to fifth clock period, as shown in Fig.2D and at the fifth
to sixth clock period, as shown in Fig.2E, respectively. The
start position for each sector is explained subsequently by
_referfing to Fig.13. The information indicated by the first pit
Pa may be discerned by checking the position of the maximum
amplitude value of thé reproduced RF signal by detecting the
maximum value of the difference, thaf is by the so-called
differential detection method, as shown for example in Fig.3.
‘Since the first pit Pa ét the leading end of the servo area
ARs gives the information specifying the.address mafk ADM, first
sector .mark $STM1 and the second sector mark STM2, it is
unnecessary to record the secfor number or the track address on
the sector basis.
In the address segment ASEG, an access code ACC composed of -
16-bit track addresses [AM], [A2], [A3] and [AL] and the parity
-[P], and a framé code.FRC, composed of frame addresses {FM] and
[FL], are pre-recorded as pits in the gray code as the position
information along the radius of the disc and as the position
information along the tangential direction of the disc,
respectibely, as shown in Fig.4. The 16 bits of the track address
of the access code ACC are divided into groups each made up of
four bits, and converted by table conversion-based upon a gray
code table shown in Fig.4 in the sequénce of AM = i5 to 12 bits

(MSN), A2 = 11 to 8 bits (2SM), A3 = 7 to 4 bits (3SM) and AL =
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3 to 0 bits (LSN). 1If and only if the lowermost one of.the four
bits is (1], each of thé next following four bits is its 1's
complement. Thus these access codes are changed only by one
.pattern between neighboring tracks. The access codes are
.classified by the bit positions of the access codes into groups
[15, 11, 7, 31, [14, 10, 6, 2], [13, 9, 5, 1] and [12, 8, 4, O]
.and a parity which becomes 1 when the number 6f bits [l]zin each
group [15, 11, 7, 3], [14, 10, 6, 2], [13, 9, 5, 1] and [12, 8,
4, 6] is even is recorded.

Thué, by using a 1’ complement for each of next 4 bits'ohly
if the lower most bit of previous four bits is [1] so that these
- access codes are changed by only one pattern between neighboring
tracks, the center one clock region bit is formed for [0] in
which a pit indicating the gray code of the upper two bits and
a pit indicating the gray code of the lower two.pits are at the
shortest_distance, and for [F] in which one is at the shortest
distance and the other i$ at the longest distaﬁce, so that the
center one-clock area does not become a continuous mirror area
in the radial direction and hence the resin flow may be uniformed
during disc molding to Fender it possible to mold a disc of high
quality: |

Fié.s shows a portion of the access code ACC.

As for the frame code FRC, the inforﬁation-in the tangential
directibn 6f the address segment ASEG, that is the 8-bit frame

address specifying the frame number, is divided iﬁto upper four
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‘bits and lower four bits, with the upper four bits FM = 7 to 4

bits (MSN) and the lower four bits LM = 3 to O bits (MSN), are
recorded in.the from of.gray code in the saﬁe way:as for the
access codes explained above. Although the 8-bit information can
be recorded as fhe frame codes, there are only the values of O
to 99 of the number of the address segments ASEG.

Meanwhile, a focus sample area ARfs of-the servo area ARs
is the mirror portion and is used in the optical disc driving.

device for focusing servo, read power APC (aufomatic power

cdntrol) or RF signal clamping. The positions of various sample

pulses for theses operations are difficult to identify correctly,
such that variations not larger than *5 servo clock pitchgs may
be estimated. Thus the mirror portion has an area of 6 clocks
as a space for sampling with a correcf value without being
affected by level modulation of RE signal level by pits despite
these variations.

On the other hand, the data area ARd of the data segment
DSEG is made ﬁp of the data area ARd of 176 to 368 data clocks
for recording user data, a pre-write area ARW of 12 data clocks
and a post—-write area ARN) of four data clocks, as shown in
Fig.6. .The number of data clocks is changed with zones. The
pré—wfifé area ARPR is provided as a clamp area for securing a
distance necessary for - pre—heating since start of laser
illumination by the ‘driving device until the disc reaches a

stable temperatﬁre for recording in case the disc is a MG disc
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‘and for suppressing iariations in DC due to double refraction of
MO signals. For aséuring format interchangeability, the ROM disc
is also provided with the pre-write area ARn: The post-write
area ARPo is provided for assuring a distance for eliminating
insufficient erasure of. recorded data and for avoiding
interference of data otherwise caused by the edge of the groove
Gr provided on the MO disc. The MO disc.ié qnidirec?ionally
bulk-erased at the time of shipment. By rgcording data of the
same magnetic properties as those in the bulk erasure direction
_dn the ppe—write area ARTW, recorded:data remains unchanged even
if data cannot be correctly recorded on the pre-write area ARPR
due to insufficient residual heat of the recording medium, so
that stable signal may be reproduced.' In addition, it is
effective.td provide a data string stabilized at a constant value
for'decbding from rear data in viterbi decoding by recording the
same data of four data clocks in the post-write area ARp,.

Fig.6 shows the case of a MO disc. In the case.of the ROM
disc, the groove Gr in Fig.8 is deleted.

Since stable signals may be produced when clamping is
performed during reproduction using the pre—-write area APm, an
accurate c1amping operation may be performed.

It'is noted that, since no pits are pre—-formed in an area
for data re-writing, - the mirror area width is larger than with
the replay-only optical disc in which both data and pits are pre-—

recorded as pits. Therefore, by providing a groove Gr in an area
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corresponding to the data area ARd, as shown in'ng.G, it becomés
possible to diminish the mirror portion to alleviate ill effects
of disc moldiﬁg on servo pits. Since the groove Gr is not
employed for tracking control, it 1is not required to .be
particularly precise. In the present embodiment, the groove has
a depth of A/8, wherell is the laser wavelength. With the replay-
only ROM disc, the anchor pit Pan ha§ing a region of_3 déta
clocks is provided at a leading portion of the data area ARd, -as
shown in Fig.7, the mirror portion may be diminished to alleviate
ill effects of disc molding on servo pits-
| Each data sector is made up of 66 bytes of reference data,
2048 bytes of user data (DO to D2047), 256 bytes of ECC (E1,1 to
E16, 18), 8 bytes of CRC (CRC 1 to CRC 8) aﬁd 40 bytes of user
defined data (UD), totalling at 2418 bytes, as shown in Figs.8
and 9. The déta format for 2352 bytes, excluding 66 bytes of'the
reference data, is shown in Fig.9.

Referring to Fig.10, showing the waveform of playback
signals of the reference data, four blocks, each consisting of
4 bytes of 8T patterns and 12 bytes of 2T patterns, and 2 bytes
of all Os as allowance for'setting the detected informatién, are
recorded as the reference data. The 8T pattern is employed for
setting the three-value level (high H, mid M and low L) for data
detection in.viterbi decoding and partial response (1, 1), while
the 2T pattern is used for correcting the dc—derived pit position

shift, caused by e.g., fecording power variation, during
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reproduction.

In the data area.ARd of the data segment DSEG, data other
than the 66 bytes of referehce daéa are scrambied. The scrambled
data are NRZI converted and recorded on the segment.basis

In addition, this optical disc is a so—-called zpne CAV disc,
and is made up from the outer rim part of a gray code part area
of 736 tracké, 2—-track buffer track, 5—track control t;ack; 2-
track buffer track, 5-track control track, 848 track user zone
0, 864-track user zone 1, 880-track user zone 2, 912—track-usef
zone 3, 944-track user zone 4, 976-track user zone 5, 1024-track
user zone 6, 1056 track user zone 7, 1120 track user zone 8, 1184
track user zone 9, 1216 track user zone 10, 1296 track user zone
1i, 1392 track user zone 12, 1488 track user zone 13, 1696 tfack
user zone 14, 770 track user zone 15, 5—£rack test track, 2-track
buffer track, 5-track control track, 2-track buffer track and
820—tfack GCP area, as shown in Figs.11 and 12. .

If, with the number of tracks Tz iﬁ a zone, the number of
data segments Dsz required for a sector in a zone, and the number
of data segments per track of Dt, the sector is to be completed
from zone to zone, and the number od sectors is to be constant,
if suffices to decide the number of trécks so that the numBer of
sectors Sz in a zone is | |

Sz

Tz*Dt/Ssz
and

Tz

K¥Dsz
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All parameters may be obtained by allocating the approximate
data capacity per zone, obtained -on diViding the data capacity
of the entire disc by the total number of zoneé as the value of
K, from the outer rim side zone, and determining the data clock
frequency so that the recording density of the inner most track
of the zone will not ekceed a pre-set density. The sector
capacity is assumed to be constant at 2352 bytes.

In this cése, a ;ector is startéd at a'certain segment, the
.seétor is terminated if the number pf segments making up one
sgctor ié terminated and the next sector is started as from the
next ségment without starting the next sector at a redundant
byte, if any, present in the last segment, as shown in Fig.13.

Thus a sector may be constituted.in which a segment 0 of the
frame code 0 is at the leading end of a zone. If a parity sector
is provided for a number of sectors, the capacity of a parity
sector may be.rendered constant by uniforming the number of
sectors for each zone.

Thé_number of sectors iﬁ the inner most zone is likely to
be the not the same as the number of the other zone by reason of
the recording area. Thus the track in which the sector 1is
terminatéd at the segment 1399 is to be the inner most zoné.

The optical_disc has the user zone divided into.16 zones as
described above and the number of data bytes per segment
"(bytes/seg) and the number of segments per sector (seg/sector)

are determined by data clocks DCK generated by multiplying the



servo clock SCK by M/N where M is the value of the clock in
Fig.1l1l and N is equal to 24. That is,'if the number of servo
clocks in the servo area ARs.is N and the data clocks DCK is the
servo clock SCK times M/N, the number of servo clocks SCKseg and
the number of data clocks DCKseg in one segment are given
respectivelylby

SCKseg = 9N, and

DCKseg = SCKsegM/N,

where M and N are integers.

Meanwhile,'each track is divided into 1400 segments, of
| which 1300 segments are data segments DSEG. In the GCP area, the
user data is not recorded. -Therefore, 100 of the 1300 data
segments DSEG are used as GCP segment . GCPseg for storing the GCP
information such as media infofmatioﬁ. The GCP segment GCPseg is
allocated to a data segment at a mid position of each address
segment ASEG as shown in Fig.14.

The GCPO segment GCPseg . is made up of the servo area ARs,
the GCP aresa ARgcp and a blank ARblk, as shown in Fig.15. In the
GCP area ARgcp, there are recorded by pits seven 4-bit data
coded in the  gray code representation in the same way as for the
access code ACC for the address segment ASEG, namely the GCP
codes [GCPH], [GCP2}, [GCP3] and [GCPL] and parity [P] and page
numbers [PNH] and [PNL]. _

To thé GCP code is appended the parity [P] in order to

permit error .detection. The page numbers [PNH] and [PNL] are
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~also appended in order to give plural irnfformation data on media
or the like as the GCP information. 1If the page numbers [PNH])
and [PNL] are up to 16 pages, the samé information may be
recorded as [PNH] and [PNL] for providing protection against
errors. |

Bf arranging the respective GCP segments GCPseg in the sﬁate
in which lower one digit number of the address recorded in the
address segment ASEG (frame number) is coincident with the page
. number of the GCP segment GCPseg, as shown in Fig.16, readout
errors in the page number of the GCP segment dCPseg may be
eliminated. Since there are 100 frames in each track turn, 10
pages or 10 sdrts ‘of the GCP informatiop may be repeatedly
recorded ten times for reducing the opportunity of misreading of
the ten sorts of.the GCP information. |

As for the GCP information reéorded on the GCP segment
GCPseg, the-page'number OIis the information giving“the media
information/media type, as sﬁown in Fig.17. The bits 15 to'l4
give the inforﬁation concerning the physical format of the media,
such as the.possible presence of the groove or sector marks, the
bits 7 to 4 give the informaﬁioﬂ as to the media form, such as
Mo or ROM and bits 3 to 0 give the media generation information.

ThélGCP information of the page number 1 is the information
specifying the data info;maﬁion/error correction form, .as shown
in Fig.18. The bits 15 to 8 give the data information specifying

the sample servo system, logical CAV or NRZI coding etc. and bits
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7 to 0 give the information specifying the error correction

codes.

The GCP information of the page number 2 is the information
specifying the outer rim SFP track physical address and the bits
15 to O give the information specifying the physical addreés of
the outer rim side control track, as shown in Fig.19.

The GCP information of the page number 3-is the information
specifying the inner rim SFP track physical address and the bits

15 to 0 give the information specifying the physical address of

the inner rim sidé control track, as shown in Fig.ZO.

The GCP information of the page number 5 is the information
specifying the outer rim control track clock ratio/number of
segménts per sector as shown in Fig.22. Bits 15 to 8 give the
information specifying the number of clocks of the oﬁter rim
control track, that is the value of the clock M of Fig.1l1l and
bits 7 to 0 specify the information specifying the number of
segments per sector.

The GCP information of the page number 6 is the information
spécifying the inner‘rim control.track clock ratio/number of
segments per sector as shown in Fig.23. Bits 15 to 8 give the
informaéion specifying the number of clocks of the outer rim
control'traEk, that is the value of the clock M of Fig.11 and
bits 7 to O specify the information specifying the number of
segments per_sector.

The GCP information of page number 7 is the information
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specifying the number of cocks per segment/number of servo clocks
per segment, as .shown in Fig.24. Bits 15 to 8 give ‘the
information specifying the number of clocks péf segment and bits
7 to 0 give the information specifying the number of servo clocks
per segment.

The GCP informatibn of page number 8 is the information
specifying the number of segments pef track, és shown in Fig.25.
Bits 15 to O give the information specifying the number of
segments ber track.

The GCP information of page number 9 is the information
specifying the number of addreés segments per track/spare, ;s
shown in Fig.26. Bits 15 to 8 give the information specifying
- the number of address ségments per track and bits 7 to 0 is the
spare information.

On the control track are recorded the abovg—mentioned 20~
byte GCP information, laser wavélength, reflectance or track
pitch, 10 byteé of media informaﬂion, the number of bytes or
various physical tracks or data fields, number of data clocks of
various areas, and number of zones, and 320 bytes bf the band
information such as zone definition data. |

By-recording the informétion A specifying the number of
tracks ﬁer track (1 byte) (A = number of segment/track), the
information B specifying the start track number of each zone (2
bytes), the information specifyipg the total number of tracks of

each zone (2 bytes) and the information ﬁ specifying the number
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of segments per seétbr (1 byte) (D = number of segments/sector),
5the physical track addreés or the physical Segment address may
be found from the serial sector address in the following manner.

That is, by converting the serial sector address into zone
number E and offset number F using a table, and by executing an
operation

F x D/A = G (product) ..... H (remainder)
from the offset number F, the physical track address and the
physical segment address may be calculated within the zone by

Physical track address = B. + G

Physical Segment Address = H

As described above, with the opticél disc of the embodiment
illustrated, the address mark ADM or the sector marks STM1 and
STM2 are recorded in the servo area ARs, the information
specifying the address segment ASEG or the leading end of the
sector may be given without increasing redundancy of the data
area ARd. Since each sector mark_STMl, STM2 specifies the
leading end data segment. DSEG' of the sector or a segment
directly before the leading end data éegment, the sector is not
defective even if one of the.sector marks is defective, thus
lowering the rate of occurrence of defective sectors.

With thé above-mentioned optical disc, by recording servo
pits having a length corresponding to two clocks with respect to
the generated servo clocks SCK in the servo area ARs, the mirror

portion in the servo area ARs may be reduced, thereby reducing
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_ghost pits generated during disc molding. By having a pit
distance of not less than 5 shortest pit width, data interferénce
may be suppressed for giving stable servo sigﬁals.

On the other hand, since scrambled recording data are
recorded as NRZI modulated data on the optical disc, the
recording pattern is randomized and the probability of fixed
patterns being continuously generated may be lowered. ?hus the
disc molding may be stabilized and the memory capacity of the
reproducing apparatus in viterbi decoding may be reduced.

In addition; it is possible with the above obtical disc to
secure residual heating time by the laser beam by the pre-write
'area ARp, and post-write area ARp, pfovided in ten data area ARd
of the data segment DSEG, so that daté.may be recorded positively
in the data area ARd.

.In the above optical disc, since the servo information and
the address information are given by the servo area ARs and the
address segment ASEG provided at equiangularly divided positions,
thé address information may be read in the playback system by
servo clocks SCK produced by the servo information without regard
to data recording/reproduction, thereby enabling stable high
speed seéking. Since plural zones with uniform number of sectors
are equai in data capacity, there is né necessity of changing the
numbers of the parity sectors or exchange sectors from zone to
zone, thus simplifying the control software. .

On the other hand, since the last segment of a zone is
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~continuous to the start segment of the-next zone, no wasteful
segments are produced. In addition, since the start segment in
each zone is arranged at the same position of each track, and
each zone is started from the segment of the same segment number,
zone management may be.facilitated. '

In addition, since the GCP area a?ross plural tracks give
the media information in the gray code with the same format as
thét of the address information recorded in the address segﬁent

~ASEG, the decoder fér detecting the address information may be
used simultaneously as a decoder for exclusively reading out the
media information by the reproducing épparatus. There is no
necessity of a special signal generator during cutting. In
addition, the address information may also be read during readout
of the GCP area by the reproducing apparatus, so that the pickup
position may be managed positively.

With tﬁe optical disc, the media information specifying the
sort of the medium or the format may be given by the GCP area to
the reproducing apparatus.

It is also possible withlthe optical disc to supply the
information for reading tﬁe control track information by the GCP
area. .

Siﬂce the media information of the same contents are given
by the GCP area for one track turn, the media information of high
reliability may be given to the reproducing apparatus.

Since each segment disposed radially of each track of the
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GCP area of the optical .disc gives the same media information,
the media information may be read out without applying tracking
on the reproducing apparatus. .

In addition, since the GCP area provided in the vicinity of
the inner and outer rims of the optical disc gives the same media
information, any of the inner rim side access start or the outer
rim side access start may be selected on. the side..of the
reproducing apparatus.

The recording/reproducing apparatus having the MO disc and
ROM disc having such format is comprised of a control circuit
block and a disc drive 200, as shown in Fig.2T. The Dbasic
arrangement of the recording/reproducing apparatus shown in
Fig.27 is the same as shown in JP Patent Application No.5-24542.
With the present recording/reproducing apparatus, exchange of
commands and data is executed with the host computer connected
via the SCSI interface.

Processing for exchange of comﬁands and data is by a
controller 101 of the control circuit block 100. The controller
101 appends CRC and error correction codes to data from the host
computer 300 during recording and transfers the data to the disc
drive 200. .For reproduction, data from the disc drive 200 is
corrected for errors and user data portions are transferred to
the host computer 300. Commands to the_ servo system and
respective blocks of the disc drive 200 are given by a digital

signal processor (DSP) 102 which performs necessary processing
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_responsive to commands from the controller 101.

With the present recording/reproducing apparatus, the DSP

102 is responsive to a request from the host computer 300 in the

sfate in which the optical disc 201 is loaded by a loading unit
200 on a spindle motor 203 to command a spindle driver 204 via

an I/0 block 103 to run the spindle motor 203 in rotation. The

- DSP may also issue a similar command when the optical disc 201

is loaded when the automatic spin mode is set. Whgn the spindle
motor 203 reaches a pre—set rpm, the spindle driver 204 isspes
_a-spindle on/off signal éPD to apprise the.DSP 102 that the
rotation has been stabilized. During this time, the DSP 102
shifts an optical pickup 205 by the pickup driver 105 via a pulse
width modulating (PWM) circuit 104 until it is caused to bear
against stops 200A, 200B in the vicinity . of the outer or inner
rim of the optical disc 201 for positioning a beam spot in the
recording area, that is in e.g., a GCP area outside the zones 0
to 15,—as shown in Fig.28. If focusing is captured in the
recording area, there is a risk of inadvertent data erasure if
the disc is a highly sensitive disc, such as MO 'diéc. By
capturing fbcﬁsing in an area having data formed by pits, such
as the GCP area, outside the recording area, inadvertent data
erasure‘may be prohibited from occurrence.

It is possible with the DSP 102 to discern whether the
optical disc 201 is the replay—-only optical disc or a.recordable

MO disc. Since the media information is recorded in the GCP area
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.in the gray code and with the same format as that of the address
information, the addreés information and the media iﬁformation
may be read and discerned by the same method. in addition, sincé
the media information in tﬁe gray code is recorded in the GCP
area of plural tracks, the media information may be reliably read
even if the beam spot position.control is inaccurate.

When the spindle motor 203 reaches a.cdnstant rpm%and the
pickup 205 is moved to e.g. the vicinity of the outer rim, the
DSP 102 sets a bias current LDB for a laser diode 207 provided
.in the optical pickup 205-for a laser driver 206 via a D/A
converter 107 from the I/O block 106 and issues a command to a
servo timing generator (STG) 108 controlling the on/off of the
laser diode 207 to emit a laser light. The bias current LDB is
set to a high level and to a low level during recording and
reproduction, respectively. Wheﬁ the laser light is emitted by
the laser diode 207, the laser light enters a photodetector 208
provided in the optical ﬁickup 205 and a detection output by the
photodetector'ZOS enters a multiplexor 109 as a front APC signal
F—-APC converted into a voltage by an I-V conversion block via a
current-voltage (I-V) conversion and matrix amplifier 209.

Thé front APC signal F-APC is digitized by an A/D-converter
110 as a‘signal time—divisionally multiplexed by the multiplexor
109 so aé to enter the DSP 102 via I/0 block 111. The DSP 102
reéognizes the light volume of the laser light by the digitized

front APC signal F-APC and varies the bias current LDB based upon
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;the light vdlume control data calculated by the enclosed digital
filter for controlling the outgoing light from the laser diode
207 to be constant. |

The DSP 102 cause the current to flow from the PWM circuit
104 to the focusing driver of the .pickup driver 105 for
vertically driving the focussing actuator of the pickup 205 for
focusing search state. The laser light reflécted back from the
optical disc 201 is detected by the photodétector 208. A
'detection output of the photodetector 208 is converted by an I-V
_conversion block of @he I~V conversion and matrix amplifier 209
infp a voltage which is supplied as a focussing error signal FE
to a multiplexér 109.

Similarly to the front APC signal F-APC, the focusing error
signal FE is digitized by the A/D converter 110 as a signal timeF
divisionally selected signél by the mulfiplexor 109 sd as to
enter the DSP 102 via the I/0 block 111. The'DSP 103 feeds back
the focusing control data obtained on'digitally filtéring the
focusing error signal via the PWM circuit 104 to the focusing
driver of the pickup driver 105 for constituting a focusing
control servo loop. When the focusing control becomes stabilized,
RF signals (for ROM disc) or MO signals (for data area of MO
disc) from the pre-write area ARPR obtained by the I-V conversion
and matrix amplifier 209 from a detection output by the
photédetector 208 has its amplitude stabilized to some extent and

is converted by an A/D converter 113 into analog signals after
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. béing clamped by a selector and clamp 112. By performing
clamping using the pre-write area ARR, stablé signals can be
produced and an accurate clamping operation méy be achieved.

The A/D converter 113 is selectively fed with the servo
clock signal via a clock selector 115 from a servo clock
generating (SPLL) circuit 114 or a data clock signal DCK from a
data clock generating (DPLL) circuit 117. Thé clock selector 115
is controlled by a servo timing generator (STG) 108 for selecting
the servo clock signal SCK responsive to the playback RF signals
from the servo area and for selecfing the data clock signal DCK
responsive to the pléyback signal from the data area.

The clocks during servo capture operation are of a frequency
in the free—-running state of the servo clock generating (SPLL)
circuit 114. For the timing pulse during clamping, a signal
obtained on frequency-dividing the servo clock signal of the
free—running frequency by a pre-set value is employed.

The SPLL circuit 114  checks the amplitude of RF signals
digitized by the A/D convérter 113 to check a bit patterning
order to search the same pattern as that of a pre—-set pit row in
the servo area. If this pattern is found, the window is opened
at a tim&ng of appearance of the next pattern, that is at a servo
area ofﬁ the next frame, and checks for possible pattern
coincidence. If this operation is confirméd a pre—set number of
times, the phase of the servo clock SCK generated by the SPLL

circuit 114 is deemed to be locked with respect to the phase of
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_rotation of the optical disc. From sampling data bl, b2 of
sampling points at both shoulders spaced one servo clock towards
front and back from the cenfer point of the piayback RF signal
waveform with respect to the wobbling pit Pb sampled at timings
TM’ tw, tcl and tcz of the servo clocks and sampling data bl, b2
of sampling pdints at both shoulders spaced one servo clock
towards front and back from the center point.of the playback RF
signal waveform with respect to the wobbling pit Pc, an operation

(phase error data) = [(b2-bl) + (c2-cl)]/2
- is carried out fof detecting thé phase error of the servo clocks
SCK and servo data, as shown in Fig.29. Thus the Iphase
information is obtained by taking an amplitude difference at both
shouldefs of the wobbling pits Pb and Pc within the servo area.
The phase information derived from the two wobbling pits is added
to the phase information for absorbing gain variation produced
form amplitude changes due to the tracking position.

If the SPLL circuit 114 is locked, it is possible for the
optical disc reproducing apparatus to recognize the scanning
position of the pickup 205 on the segment basis, so that the
position of the first pit Pa can be recognized. Fur windows A,
B, C ande shown in Fig.3 are opened and the position which gives
~the maximum amplitude among the RF signals samples at the four
positions A to D is searched. If the result is the position A,
it can be recognized that the address mark is the address mark

ADM and this segment is the address segment at the leading end
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of the frame. Thus it becomes possible to clear an enclosed
frame counter, not shown, for frame synchronization. Since each
frame is made up of 14 segments, a window'ié opened every 14
" segments. If continuous recognition as an address mark is
possible, frame synchronization is judged to be locked.

On frame synchronization, the address recording position can
be recognized, so that the access code ACC and the framekcode FRC
are decoded by an address decoder (ADEC) 116. With the ADEC 116,
the pattern of four bits coded in a gray code is decoded by
. checking the coincidence with the graylcode table éhown in Fig.4.
The ADEC 116 ;amples the playback RF signals at positions a, b,
¢ and d shown in Fig.4 and finds the maximum amplitude position
by a differential detection method. Similarly, the playback RF
signals are sampled at respective positions e, £, g and h shown
in Fig.4 and the maximum amplitude position is found in order to
effect decoding by the combination and the gray code table. By
the above'pfocess, the track address [AM] to [AL], parity {P],
and the frame addresé [FM] and [FL] are decoded and the decoded
results are stored in a register. When the data is established,
the DSP 102 reads out the decoded results stored in the register
for detectlng the current position of the pickup 205. Since it
is not the -four b1ts but the entire pattern that is coded in gray
code, comparison with an inverted table or a non—-inverted table
is executed depending upon whether the LSB of the upper four bits

is [1] or [0]. If, when the initially decoded frame code FRC is



37
loaded on a frame counter, and a number obtained on incrementing
the frame counter on the frame basis is compafed to the actually
reproduced frame code FRC, continuous coincideﬁce is confirmed,
rotation synchronization is deemed to be established. | By
returning the number obtained from the frame counter as the fame
code FRC to the DSP 102, there is no risk of the mistaken
recognition of the frame position despite sohe defects._

The ADEC 116 decodes the GCP information in a similar manner
to the track address and the'frame code FRC. chever,-it is not
the address segment but the decoded results 'stored in the
register at the GCP segment GCPseg having the GCP information
recorded thereon, that is read out. Thus the contents of the GCP
area ARgcp may be confirmed.

On the other ﬁand, the DSP 102 calculates the speed of
movement of the pickup 205 as it reads the gray coded track
address .during seek for contrdlling the slide motor of the
pickup driver 205 via a slide driver of the pickup driver 1Q5 for
the PWM circuit 104 for shifting the pickup 205 to a target
track. |

When the pickup 205 reaches the target track, the tracking
operatioﬁ is executed. The tracking error signal THE is obtained
by takiné a difference of_the amplitudes of RF signals reproduced
from wobbling pits in the servo area. The DSP 102 feeds back the
tracking control data resulting from digitally filtering the

difference value to the piékup driver 105 via the PWM circuit 104
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for constituting a tracking controlling servo loop.

The lading position of the target sector is detected while
tracking is applied. There are the sector marké STM1 and STM2 in
the leading segment and a dipectly previous segment for each
sector, as described above. The respective sector marks STMl,
STM2 open the windows at the four positions A, B, C and D shown
in Fig.3. If.the maximum amplitude position émong the RE_signals
sampled at these four positions A to D is B, it specifies the
leading end segment of the sector, whereas, if the maximum
amplitude position is C, it specifies the segment directly'
previous to the'sector. Basically, the segment at the leading
end of the sector is determined by converting the sector address
given by the host computer 300 into a physicﬁl sector and finding
in which segment of which track the sector is located. The
probability of the two kinds of sector marks becoming
simultaneously defective is empirically not higher fhaﬁ 1040,
.such that the probability of occurrence of defective sectors is
extremely small.

The data clock generating. Qircuit (DPLL) circuit 117
generates data clocks DCK obtained on multiplying the frame-
synchroﬁized servo clocks SCK obtained by the SPLL circuit 114
by M/N and serids the data clocks DCK to a timing generaﬁor 19 and
a recording/reproducing circuit 120. The data clocks DCK
generated by the data clock generating circuit. (DPLL) 117 are

phase—compensated by a read clock phase compensation (RCPC)
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~circuit 121 based upon the phase in the read phase clock
compensation area of the playback RF signals of the reference
data shown in Fig.10. | |

The recording/reproduciﬁg circuit 120 is fed during the
recording mode with user data via.the controller 101 from the-
host computer 300.. The recording/reproducing circuit 120 has a
scfambling circuit having the constitution shown in Fig.30.

The scrambling circuit shown in Fig.30 is made up of a 7-
stage flipflop 131, a first adder 132 for EXORing the outputs of
the first and last stages of the flipflop 131 for feediﬁg back
ﬁhe result to the first stage of the flipflop 131 and a second
adder 133 fof EXORing the output of the first adder 132 and the
recording data. By the flipflop 131 being cleared at each sector
start timing, the scrambl;ng circuit generates random numbers of
127 periods shown in a scramble table of Fig.31 as an output of
the first adder 132. On the other hand, by the second adder 133
EXORing the recording data and.the random number, the scrambling
circuit performs scrambling on ﬁhe secfor basis in accordance
with ¥ = X' + X + 1.

The recording/reproducing circuit 120 modulates the
scramblea user data into NRZI data synchroniged with the data
clocks ﬁCK. The initial value of each segment is sét to [O0].
The modulated signal WDAT is fed via'é magnetic head driver 210
to a magnetic head 211.' The magnetic head 211 generateé a

magnetic field conforming to the modulated signal WDAT and
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~applies the magnetic field to fhe data érea ARd of the MO disc
201 superheated to the Curie temperature by a laser beam
generated by the laser diode 207 for.reéordiné the NRZI data.

During recording, the laser drier 206 is controlled by the
servo timing generator (STG) 108 so that the laser diode 207
will be switched from the playback dfiving power to the recording
driving power at a timing of movement of the bickup 205 from tﬁe
servo area to the pe—-write area of tﬁe data. area. The
recording/reproducing circuit 120 is controlled by the data
_timing generator (bTG) 119 so that data of a specified polarity
wiil be recorded in the pre-write area ARM at a timing the
optical pickup 205 traverses the pre-write area ARW. The data
of the specified polarity means data of the same polarity as that
of bulk erasufe of the pre-write area ARg. By pecording data of
the same polarity as the bulk erasure direction on the pre—write'
area ARW, recorded data is not changed even if data is hot
regularly recorded on the pre-write. area ARM due to insufficient
residual heat of the medium, ‘'so that stable signals may be
reproduced.

During playback mode operation, the playback MO signal
obtained-by the I-V conversion and matrix amplifier 209 from the
detected output by the photodeteétor 208 1is converted into
digital signals by the A/D converter 113 so as to be supplied to
the recording/reproducing circuit 120. The

recording/reproducing circuit 120 decodes the NRZI data by
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. viterbi decoding after digitally filtering the playback MO
signals digitized tnr'the A/D converter 113 in conformity to
partial response (1,1). The NRZI data is.converted on the
ségment basis into the NRZI data which Are_descrambled on the
sector basis into playback data which is transmitted via the
controller 101 to the host computer 300.

The MO disc device employing partial fesponse (;,1) and
viterbi decoding has been shown in our JP Patent Publication A-5-

225638,

By scrambling recording data in this. manner, the data

‘pattern is randomized so that the probability of the continuation
of a daﬁa string having unified values at the time of decoding
is small while the memory capacity for viterbi decoding may be
reduced. In addition, since the bit array is randomized for the
ROM disc, the bit presence/absence ratio on the disc approaches
50% thus facilitating disc molding.

With the present recording/reproducing apparatus, the
concentrically or spirally extending track is divided into plural
sectors comprised of plural segments composed of the servo area
ARs and the data area ARd, and the address mark specifying the
address;segment ASEG having the track address recorded thereon,
the datd'segment DSEG havihg the data of the leading end of the
sector recorded thereon and the sector mark specifying the
directly previous segment, are recorded in a servo area of a MO

disc, in which the address mark and the sector marks recorded on
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the éervo area ARs are detected by maximum differential value
.detection by réproduced éignals of the servo area by
recbrding/reproducing means for recording/reproducing data on
or from the target sector.

The recording/reproduéing apparatus reads out the media
information in the.gray code pattern with the séme format as the
address information of the address segment ASEG and reads out the
control information from the control track based upon the media
information for performing control based upon the control

information.
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1. An optical disc comprising a plurality qf substantially
concentrically extendiné tracks, each track including a plurality
of segments having a servo area having servo pits giving a servo
information to a disc drive and a data area,

a discrimination mark giving an information for identifying
its segment by a recording position in saia servo area being
recorded in said servo area.

2. The optical disc as claimed in claim 1, wherein said
_segments iﬁclude a data segment for recording user data and an
address segment for specifying an address of the data segment,
said discrimination markAgggcr1m1nat1ng said data segment from
said address segment. |

3. The optical disc as claimed in claim 1, wherein a sector is
formed by a plurality of the segments and a segment at a leading
end of the'sector is identified by said discrimination mark.

4. The optical disc as claimed in claim 1, wherein a sector is
formed by a plurality of the segments and a segment at_a leading
end of the sector and a directly previous segment are identified
by said discrimination mark.

5. The. optical disc as claimed in claim 1, wherein said
segmentg include a data segment for recording user data and an
address segment specifying an address of the data segment, and
a plurality of said segments make up a sector,

said data segment and said address segment Dbeing
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; discriminated from each other by said discrimination mark and the
segment constituting the leading end of the sector and the
directly previous segment being discriminated from each other by
said discrimination mark.
6. The éptical disc as claimed in claim 5, wherein a segment
directly previous to the éegment-at the leading end of the sector
is furthef identified by said discrimination-mark.
T. 'An optical disc comprising a plurality of substantially
concentrically extendiﬁg tracks, each track including a plurality
_of segments having a sérvo area having a servo pit giving a servo
information to a disc drive, and a data area, |

said segments being made up of an address segment arranged
at same positions in the radial direction of each track and
having an address information recorded in the data area and a
data segment for recofding user data; and

said address information being recorded in said address
segment in a gray code representation using a region of five
clocks of a clock signal generated by a disc drive based upon the
servo pits for the 2-bit information. |
8. _ An optical disc comprising a plurality of substantially
concentfically'extending tracks, each track includinga&plurality
of segmehts having a servo area having servo pits giving a servo
information to a disc drive, and a data area,

said plural segments being made up of an address segment

formed at same positions in the radial direction of each track
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and having an address information recorded in the data areé.and_
-a data segment for recording user data,said address information
being recorded aé pits in 4-bit gray code repreéentation ina 11~
clock area of said clock signals in said address ségment, said
address segment having an area qorresponding'to 5 clocks for
representing upper two bits of the four bits in gray code
representation, an area corresponding to 5 cloqks for
representing lower two bits of the four bits in gray code
representation and an area corresponding to 1-clock therebetween,
said 1-clock area having formed therein a pit when the pit
.representing the upper two bits in gray code representation and
the pit representing the lower two pits in the gray code
representation are at the shortest distance from the one—clock
area and when one of the pits is at the shortest distance and the
other is at the longest distance from the one-clock area.

g. The optical disc as claimed in claim 1, wherein.plural servo
pits are recorded in said servo area so as to have an area of two
clock signals and a distance of nbt less than 5 pits.

10. The optical disc as claimed in claim 1, wherein scrambled
and NRZI converted data is recorded in said data segment.

11. The optical disc as claimed in claim 1, wherein a pre-write
areﬁ ha@ing data of a pre-set polérity recorded therein 1is
provided at a leading end of a data area of the dafa segmént.
12. The optical disc as claimed in claim 1, wherein a post-write

area having data of a pre-set polarity recorded therein is
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pro§ided at a trailing end of a data area of the data segment.
13. An optical disc comprisiﬁg a plurality of substantially
concentrically extending tracks, each track including a plurality
of segments having a servo area having servo pits giving a servo
inforﬁation to a disc drive, aﬁd arranged in the same radial
direction relative to the track, and a data area,

said optical disc'being divided  into plural zones each
having a plurality of successive tracks and having a uniform
.number of sectors by sétting the relation of the number of servo
clock§ SCKseg per segmenp and the number of data clocks DCKseg
per segment, DCKseg = SCKseg:'M/N, wherein M and N are integers.
14. The optical disc as claimed in claim 13, wherein the number
of servo clocks SCKseg per segment is set to SCKseg = 9N.
15. The optical disc as claimed in claim 13, wherein the next
zone is started from the. next segment even .if there is a
redundant area in the last segment of a zone and the start
segments of the respective zones are arrayed at positions of the
same radial direction.
16. An.optical disc comprising a plurality of substantially
concentrically extending tracks, each track including a plurality
of segme;ts having a servo area having a servo pit giving a servo
information to a disc drive, and a data area,

each of said plurality of segments including an address
segment arranged in the same radial direction of each track and

adapted for recording the address information in a gray code
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;repreSentation_ in said data area, and a data segment for
recording user data, and in that

a media information aréa.in which a media information coded
in the samé'gray code representation as said address information
is recorded is formed in a data area of a portion of said plural
tracks..
17. The optical disc as claimed in claim 16,-wherein sagd media
information area is formed across plural consecutive tracks.
18,_ The optical disc as claimed in claim 17, wherein the media
information of the séme contents is recorded in each data area
of the same angular position of the consecutive plural tracks.
19. The optical disc as claimed in claim 18, wherein the media
information area is provided in each region close to inner rim
and outer rim.
20. The opticalldisc'as claimed in claim 16, wherein said media
information is recorded in each data area of a portion of said
tracks. |
21. The optical disc as claimed in claim 16, wherein the address
information is recorded in said address segmént as gray code
using an area corresponding to five clocks of a clock signal
generatea by a disc drive based on said servo pit for thé
information of two bits.
22. The optical disc as claimed in claim 16, wherein said
address information is recorded as pits in 4-bit gray code

representation in a 1l-clock area of said clock signals in said
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_addreSs segment, said address segment having an area
corresponding to 5 clocks for representing upper two bits of the
four bits in gray code representation, an area-corresponding to
5 clocks for representing lower two bits of the four bits in gray
code representation, and an area corresponding to 1-clock
therebetween, upper two bits in said four bits corresponding to

5 clocks by gray code representation and.the lower tyo bits
corresponding to 5 clocks in gray code representation, and one
clock therebetween, said 1-clock area having formed.therein a pit

lwhen the pit representing the ﬁppér two bits in gray code
representation and the pit representing the lower two pits in the
gray code repfesentation are at the shortest distance from the
one—ciock area and when one of the.pits is at tﬁe shortest
distance and the other is at the longest distance from the one-
clock area.

23. The optical disc as claimed in claim 16, wherein said media
information indicates a writable type or a replay—-only type.
24. The optical disc as claimed in claim 16, wherein the media
information for the same contents is recorded in plural data
areas of said pbrtion.of the tracks.

25. An bptical disc comprising a plurality of substantially
concentrically extending tracks, each track including.a,plurality
of segments having a servo area having a servo pit giving a servo
information to a disc drive, and a data area,

said segments being made up of an address segment arranged
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~at the same'positions in the radial direction of each track and
having the address information recorded in said data area, and
a data segment for recording user data, and iﬂ that

a media information area having recorded therein the media
information in a gray code representation is formed in a
plurality of tracks in.the vicinity of the inner rim and in a
plurality of tracks in the vicinity of the oﬁter rim.
26. An optical disc driving device for driving an bptical disc
in which said optical disc has formed thereon a plurality of
substantially concentrically eitending tracks, each track having
a plur#lity of segments each having a servo area having a serQo
pit giving a servo information to a disc drive and a data area,
a discrimination mark being provided in said servo area for
representing the information for discriminating the segment by
its recording position in said servo area, comprising
reproducing means for reproducing informations recorded on said
optical disc,

detection means for detecting the position of said
discrimination mark from a reproduced signal reproduced by said
reproducing means from the discrimination mafk by a differential
detectioﬁ method, and

discrimination means for discriminating the segment based
upon the results of deteétion by said detection means.
27. An optical disc driving device for driving an optical disc

in which said optical disc has formed thereon a plurality of
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 'gﬁbéf&ﬁf%élI§i§éh¢éﬁtfi¢ali&'§%§§qaing trécks, each traék-ﬁaving
afpluralityféfTSegmeﬁts each*Hévéng a serTvo ‘area having'a:servo
pit giving ;-sefﬁofinform;tion-to a disc drivé and a data area,
"and a pré~write_aréa unified to -a polarity at.the.distal éﬁd of
said. data area, éoﬁﬁrising ” L | |

recordlng/reprodu01ng means-for reproduc1ng data from sa1d
optical disc and for recording.data-pn said optical disc, |

driving power applying_ means for adpplying a low—level
reproducing driving power or a high—-level gecording driving power
" to said recordipg/reproducing means,
. data supplying means for supplying recording data to said
recording/reproducing means, and

control means for controlling at a timing an optical pickup
of the recording/repfodpcing means is moved from said servo area .
to said pre-write area of said data area, Said driving power'
applying means so that fhe driving power is switched from.the
reproducing driving pOwér to the recording driving power and
said data supply means for supplying data of the same polarity
as said one polarity to said optical pickup,

and controlling-SAid data supplying means for supplying
desired-data to said optical pickup at a timing said pickup
traverses said pre—wrlte area durlng recording.
28. The optical dlSC driving dev1ce as claimed in claim 27,
further comprising clamping means for clamping said data

reproduced by said recording/repfoducing means at a timing of
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- said pre-write daréa during reproduction.
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