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(57) ABSTRACT

An optical disc recording and reproducing apparatus for
recording and reproducing data in and from an optical disc by
the use of the optical disc as a recording medium, comprises
analog processing means including a binarization unit for
subjecting a signal read from the optical disc to binarization
and a servo unit for controlling recording and reproducing a
signal in and from the optical disc; synchronous clock gen-
erating means for generating a synchronous clock signal
which is synchronized with the signal read from the optical
disc; address detecting means for detecting address informa-
tion indicating a physical position on the optical disc based on
the signal read from the optical disc, and outputting a signal
indicating the address information and a signal indicating that
the address has been detected when the address information
has been detected; a sector counter for holding a sector count
value of a sector as a recording unit on the optical disc, and
updating the sector count value according to the synchronous
clock signal and the signal output from the address detecting
means; and gate signal generation switching means for gen-
erating gate a signal which controls the analog processing
means, based on one of the sector count value held in the
sector counter and information obtained from the analog pro-
cessing means, according to the signal indicating that the
address has been detected, which is output from the address
detecting means.
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OPTICAL DISC RECORDING AND
REPRODUCING APPARATUS

FIELD OF THE INVENTION

[0001] The present invention relates to an optical disc
recording and reproducing apparatus and, more particularly
to an optical disc recording and reproducing apparatus which
uses an optical disc of a large capacity which requires high
precision in control of recording and reproduction, as a
recording medium.

BACKGROUND OF THE INVENTION

[0002] The optical disc is a general term of disc-shaped
recording media such as a compact disc, a video disc, a
phase-change optical disc, a DVD (digital video disc), and the
like, which reflect laser beams on recording surfaces thereof,
and read recorded signals by the use of reflected beams.
[0003] There are read-only and recordable optical discs.
The recordable optical disc includes a WORM (Write Once,
Read Many) disc and a rewritable disc. CD-ROMs (Compact
Disc Read-Only Memories) are typical of the read-only disc.
Manufacturers record data such as video, audio, or characters,
computer programs, and the like in the CD-ROMs as signals,
and distributes them for sale. Users utilize them by reproduc-
ing their recorded contents therefrom. Since the WORM disc
with a WORM capability and without capabilities of erasing
and altering written data, and the rewritable disc with capa-
bilities of erasing and altering written data, can be used to
record data therein and can be accessed randomly by users,
and are relatively high-speed and large-capacity recording
media, they are suitable for use in recording video data or
audio data, or suitable for a storage in a computer system.
[0004] In the optical disc, as in the case of a magnetic disc
recording medium such as a floppy disc or a hard disc, the
recording surface on the disc has concentric circular tracks
and linear areas in the radial direction thereof, i.e., sectors,
which are managed as unit areas, and address information
relating to addresses is recorded in specific recording posi-
tions indicated by the addresses.

[0005] An optical disc recording and reproducing appara-
tus according to the prior art which records data in the optical
disc and reproduces data therefrom, uses an optical head
which converges the laser beams to the recording surface
thereby reading a signal recorded therein. To read recorded
contents including address information, it is required that the
optical head be moved to an appropriate position on the
recording surface with high precision. For this purpose, feed
back control is performed, including tracking control for
positioning the head in a desired position ofthe disc or control
of disc rotation for recording/reproduction, as in the case of
the magnetic disc medium.

[0006] In addition to these control, the apparatus which
uses the optical disc requires focusing control for appropri-
ately converging the laser beams to the recording surface, and
laser power control for adjusting intensity of the laser beams.
Hence, the optical disc reproducing and recording apparatus
according to the prior art obtains a tracking error signal or a
focus error signal from the reflected beam, and based on these
signals, a servo system performs feedback control of the
position of the optical head or the laser power. Likewise, the
servo system performs the feedback control to rotation of the
disc by the servo system.
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[0007] The optical disc is basically used to record a digital
signal therein as a recording medium. The signal recorded in
the optical disc is reproduced by irradiating “pits” formed on
the optical disc with a laser beam and reading variations in the
intensity of the reflected beam of microscopic signals. In this
case, because of optical or electrical low-pass frequency char-
acteristics in a reproducing system, even though data has been
digitally recorded in the optical disc, reproduced waveform
thereof becomes analog signals having intermediate values.
[0008] Accordingly, the optical disc recording and repro-
ducing apparatus according to the prior art which performs
the control described above, subjects the signal read from the
optical disc to binarization, and performs various types of
control processes by using the analog processing system and
the digital processing system which handles the binarized
digital signal and performs highly precise and high-speed
processing.

[0009] Withrecentremarkable development of multi media
or computers, optical disc recording media of higher density
and larger capacities have been developed. The higher density
recording requires more highly precise control, while a
demand for higher-speed processing goes on increasing.
Accordingly, there is a need for an optical disc recording and
reproducing apparatus which can handle a large-capacity
optical disc recording medium that is capable of executing
more highly precise control and performing higher-speed
processing including control than the prior art apparatus.
[0010] As the large-capacity optical disc, there has
emerged an optical disc which employs a recording method
different from that of a conventional optical disc recording
medium. While the conventional optical disc medium gener-
ally has grooves along tracks, and contains signals recorded
in either of convex and concave portions thereof, some optical
discs contain signals recorded in both portions. This type of
optical disc generally has address areas in which respective
address information is recorded for recording in the convex
and concave portions, and further, the address areas have been
utilized as those having both areas of convex and concave
portions, to increase recording capacities. In this optical disc,
the address area has no grooves described above, and there-
fore, the address area and the other recording area must be
controlled in different manners.

[0011] However, the optical disc recording and reproduc-
ing apparatus according to the prior art, is not capable of
performing high-speed and highly precise control for the
large-capacity recording medium, and has difficulty in appro-
priately changing control of the optical disc which has the
address area and the other area, the structures of which differ
from each other.

SUMMARY OF THE INVENTION

[0012] Itis an object of the present invention to provide an
optical disc recording and reproducing apparatus which is
capable of executing highly precise control, thereby record-
ing and reproducing data speedily, by the use of a high-
density and large-capacity optical disc as a recording
medium.

[0013] It is another object of the present invention to pro-
vide an optical disc recording and reproducing method which
is capable of executing highly precise control, thereby record-
ing and reproducing data speedily, when recording a signal
and reproducing a recorded signal by the use of the high-
density and large-capacity optical disc as the recording
medium.
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[0014] Other objects and advantages of the invention will
become apparent from the detailed description that follows.
The detailed description and specific embodiments described
are provided only for illustration since various additions and
modifications within the spirit and scope of the invention will
be apparent to those skill in the art from the detailed descrip-
tion.

[0015] According to a first aspect of the present invention,
an optical disc recording and reproducing apparatus for
recording and reproducing data in and from an optical disc by
the use of the optical disc as a recording medium, comprises:
analog processing means including a binarization unit for
subjecting a signal read from the optical disc to binarization
and a servo unit for controlling recording and reproducing a
signal in and from the optical disc; synchronous clock gen-
erating means for generating a synchronous clock signal
which is synchronized with the signal read from the optical
disc; address detecting means for detecting address informa-
tion indicating a physical position on the optical disc based on
the signal read from the optical disc, and outputting a signal
indicating the address information and a signal indicating that
the address has been detected when the address information
has been detected; a sector counter for holding a sector count
value of a sector as a recording unit on the optical disc, and
updating the sector count value according to the synchronous
clock signal and the signal output from the address detecting
means; and gate signal generation switching means for gen-
erating a gate signal which controls the analog processing
means, based on one of the sector count value held in the
sector counter and information obtained from the analog pro-
cessing means, according to the signal indicating that the
address has been detected, which is output from the address
detecting means. Thereby, according to the detection of the
address, switching is performed so that the gate signal for
controlling the analog processing system is based on the
sector counter value or based on the information obtained
from the analog processing system.

[0016] According to a second aspect of the present inven-
tion, in the optical disc recording and reproducing apparatus
of'the first aspect, the information from the analog processing
means which is obtained by the gate signal generation switch-
ing means is an envelope signal indicating existence of a
signal on the optical disc, which is generated by the binariza-
tion unit. Thereby, according to the detection of the address,
switching is performed so that the gate signal for controlling
the analog processing system is based on the sector counter
value or based on the envelope signal.

[0017] According to a third aspect of the present invention,
an optical disc recording and reproducing apparatus for
recording and reproducing data in and from an optical disc by
the use of the optical disc as a recording medium, comprises
analog processing means including a binarization unit for
subjecting a signal read from the optical disc to binarization
and a servo unit for controlling recording and reproducing a
signal in and from the optical disc; synchronous clock gen-
erating means for generating a synchronous clock signal
which is synchronized with the signal read from the optical
disc; and clock selecting means for selecting one of the syn-
chronous clock signal and a clock signal based on the infor-
mation obtained from the analog processing means, and out-
putting the selected clock signal as a selection clock signal
used for controlling the analog processing means. Thereby,
depending upon the generation of the clock signal, switching
of'the clock signal for use in control is performed between the

Jun. 11, 2009

synchronous clock signal and the signal based on the infor-
mation obtained from the analog processing system.

[0018] According to a fourth aspect of the present inven-
tion, in the optical disc recording and reproducing apparatus
of the third aspect, the information from the analog process-
ing means which is obtained by the clock selecting means is
a rotation clock signal based on the rotation of the optical
disc, which is generated by the servo unit. Thereby, depend-
ing upon the generation of the clock signal, switching of the
clock signal for use in control is performed between the
synchronous clock signal and the rotation clock signal.

[0019] According to a fifth aspect of the present invention,
the optical disc recording and reproducing apparatus of the
third aspect further comprises: a sector counter for holding a
sector count value ofa sector as a recording unit on the optical
disc, and updating the sector count value according to the
selection clock signal and a signal output from address detect-
ing means; and gate signal generation switching means for
generating a gate signal which controls the analog processing
means based on the sector count value held in the sector
counter, according to a signal indicating that an address has
been detected, which is output from the address detecting
means, wherein the gate signal generation switching means,
when the clock selecting means has performed switching
between the clock signals, does not generate the gate signal
based on the sector count value until it receives the signal
indicating that the address has been detected, as an input.
Thereby, immediately after switching of selection of the
clock signal has been performed, the gate signal for control-
ling the analog processing system generated based on the
sector counter value is not used.

[0020] According to a sixth aspect of the present invention,
an optical disc recording and reproducing apparatus for
recording and reproducing data in and from an optical disc by
the use of the optical disc as a recording medium, comprises
analog processing means including a binarization unit for
subjecting a signal read from the optical disc to binarization
and a servo unit for controlling recording and reproducing a
signal in and from the optical disc; synchronous clock gen-
erating means for generating a synchronous clock signal
which is synchronized with the signal read from the optical
disc; address detecting means for detecting address informa-
tion indicating a physical position on the optical disc based on
the signal read from the optical disc, and outputting a signal
indicating the address information and a signal indicating that
the address has been detected when the address information
has been detected; a sector counter for holding a sector count
value of a sector as a recording unit on the optical disc, and
updating the sector count value according to the synchronous
clock signal and the signal output from the address detecting
means; gate signal generation switching means for generating
a gate signal which controls the analog processing means,
based on the sector count value held in the sector counter
according to the signal indicating that the address has been
detected, which is output from the address detecting means;
and flag generating means for supervising generation of the
gate signal by the gate signal generation switching means,
and updating of the sector count value by the sector counter,
generating a flag indicating reliability of the output position
of the gate signal, and outputting the flag to the analog pro-
cessing means. Thereby, when the gate signal for controlling
the analog processing system is generated, relationship
between the gate signal and updated sector counter value is
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checked, and the information about of reliability ofthe output
position of the gate signal is transmitted to the analog pro-
cessing system.

[0021] According to a seventh aspect of the present inven-
tion, in the optical disc recording and reproducing apparatus
of the sixth aspect, the analog processing means decides
whether or not to perform processing in accordance with the
gate signal, from the flag. Thereby, the processing is per-
formed depending upon the reliability of the output position
of the transmitted gate signal.

[0022] According to an eighth aspect of the present inven-
tion, an optical disc recording and reproducing apparatus for
recording and reproducing data in and from an optical disc by
the use of the optical disc as a recording medium, comprises
analog processing means for subjecting the signal read from
the optical disc to binarization and controlling recording and
reproducing a signal in and from the optical disc in analog
processing; and gate signal generation switching means for
generating a gate signal which instructs the analog processing
means to perform switching of gain to be used therein,
depending upon a reading result of a signal from the optical
disc. Thereby, depending upon the reading result, switching
of gain for feedback control is performed.

[0023] According to a ninth aspect of the present invention,
in the optical disc recording and reproducing apparatus of the
eighth aspect, the optical disc has an address area in which
address information indicating a physical position on the
optical disc is recorded, the address information being
recorded in different states in the address area, and the gate
signal generation switching means instructs the analog pro-
cessing means to perform the switching, according to difter-
ence between recording states of the address information.
Thereby, depending upon the recording states of the address
information, switching of gain for feedback control is per-
formed.

[0024] According to a tenth aspect of the present invention,
an optical disc recording and reproducing method for record-
ing and reproducing data in and from an optical disc by the
use of the optical disc as a recording medium, comprises: an
analog processing step including a binarization process for
subjecting a signal read from the optical disc to binarization
and a servo control process for controlling recording and
reproducing a signal in and from the optical disc; a synchro-
nous clock generating step for generating a synchronous
clock signal which is synchronized with the signal read from
the optical disc; an address detecting step for detecting
address information indicating a physical position on the
optical disc based on the signal read from the optical disc, and
outputting a signal indicating the address information and a
signal indicating that the address has been detected when the
address information has been detected; a sector counter step
for holding a sector count value of a sector as a recording unit
on the optical disc, and updating the sector count value
according to the synchronous clock signal and the signal
output in the address detecting step; and a gate signal genera-
tion switching step for generating a gate signal which controls
the analog processing step, based on one of the sector count
value held in the sector counter step and information obtained
in the analog processing step, according to the signal indicat-
ing that the address has been detected, which is output in the
address detecting step. Thereby, according to the detection of
the address, switching is performed so that the gate signal for
controlling the analog processing system are based on the
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sector counter value or based on the information obtained
from the analog processing system.

[0025] According to an eleventh aspect of the present
invention, in the optical disc recording and reproducing
method of the tenth aspect, the information from the analog
processing step obtained in the gate signal generation switch-
ing step is an envelope signal indicating existence of a signal
on the optical disc, which is generated by the binarization
process. Thereby, according to the detection of the address,
switching is performed so that the gate signal for controlling
the analog processing system is based on the sector counter
value or based on the envelope signal.

[0026] According to a twelfth aspect of the present inven-
tion, an optical disc recording and reproducing method for
recording and reproducing data in and from an optical disc by
the use of the optical disc as a recording medium, comprises:
an analog processing step including a binarization process for
subjecting a signal read from the optical disc to binarization
and a servo control process for controlling recording and
reproducing a signal in and from the optical disc; a synchro-
nous clock generating step for generating a synchronous
clock signal which is synchronized with the signal read from
the optical disc; and a clock selecting step for selecting one of
the synchronous clock signal and a clock signal based on the
information obtained in the analog processing step, and out-
putting the selected clock signal as a selection clock signal
used for controlling the analog processing step. Thereby,
depending upon the generation of the clock signal, switching
of'the clock signal for use in control is performed between the
synchronous clock signal and the signal based on the infor-
mation obtained from the analog processing system.

[0027] According to a thirteenth aspect of the present
invention, in optical disc recording and reproducing method
of the twelfth aspect, the information from the analog pro-
cessing step which is obtained in the clock selecting step is a
rotation clock signal based on the rotation of the optical disc
which is generated by the servo control process. Thereby,
depending upon the generation of the clock signal, switching
of'the clock signal for use in control is performed between the
synchronous clock signal and the rotation clock signal.
[0028] According to a fourteenth aspect of the present
invention, the optical disc recording and reproducing method
of the twelfth aspect further comprises: a sector counter step
for holding a sector count value of a sector as a recording unit
on the optical disc, and updating the sector count value
according to the selection clock signal and a signal output in
anaddress detecting step; and a gate signal generation switch-
ing step for generating a gate signal which controls the analog
processing step based on the sector count value held in the
sector counter step, according to a signal indicating that an
address has been detected, which is output in the address
detecting step, wherein in the gate signal generation switch-
ing step, when the clock selecting step has performed switch-
ing between the clock signals, the gate signal is not generated
based on the sector count value until the signal indicating that
the address has been detected is input. Thereby, immediately
after switching of selection of the clock signal has been per-
formed, the gate signal for controlling the analog processing
system generated based on the sector counter value is not
used.

[0029] According to a fifteenth aspect of the present inven-
tion, an optical disc recording and reproducing method for
recording and reproducing data in and from an optical disc by
the use of the optical disc as a recording medium, comprises:
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an analog processing step including a binarization process for
subjecting a signal read from the optical disc to binarization
and a servo control process for controlling recording and
reproducing a signal in and from the optical disc; a synchro-
nous clock generating step for generating a synchronous
clock signal which is synchronized with the signal read from
the optical disc; an address detecting step for detecting
address information indicating a physical position on the
optical disc based on the signal read from the optical disc, and
outputting a signal indicating the address information and a
signal indicating that the address has been detected when the
address information has been detected; a sector counter step
for holding a sector count value of a sector as a recording unit
on the optical disc, and updating the sector count value
according to the synchronous clock signal and the signal
output in the address detecting step; a gate signal generation
switching step for generating a gate signal which control the
analog processing step, based on the sector count value held
in the sector counter step, according to the signal indicating
that the address has been detected, which is output in the
address detecting step; and a flag generating step for super-
vising generation of the gate signal in the gate signal genera-
tion switching step, and updating of a sector count value in the
sector counter step, generating a flag indicating reliability of
the output position of the gate signal, and outputting the flag
to the analog processing step. Thereby, when the gate signal
for controlling the analog processing system is generated,
relationship between the gate signal and the updated sector
counter value is checked, and the information about of reli-
ability of the output position of the gate signal is transmitted
to the analog processing system.

[0030] According to a sixteenth aspect of the present inven-
tion, in the optical disc recording and reproducing method of
the fifteenth aspect, in the analog processing step, it is decided
whether or not to perform processing in accordance with the
gate signal, from the flag. Thereby, the processing is per-
formed depending upon the reliability of the output position
of the transmitted gate signal.

[0031] According to a seventeenth aspect of the present
invention, an optical disc recording and reproducing method
for recording and reproducing data in and from an optical disc
by the use of the optical disc as a recording medium, com-
prises: an analog processing step for subjecting the signal
read from the optical disc to binarization and controlling
recording and reproducing a signal in and from the optical
disc in analog processing; and a gate signal generation
switching step for generating a gate signal which instructs the
analog processing step to perform switching of gain to be
used therein, depending upon a reading result of a signal from
the optical disc. Thereby, depending upon the recording states
of the address information, switching of gain for feedback
control is performed.

[0032] According to an eighteenth aspect of the present
invention, in the optical disc recording and reproducing
method of the seventeenth aspect, the optical disc has an
address area in which address information indicating a physi-
cal position on the optical disc is recorded, the address infor-
mation being recorded in different states in the address area,
and the gate signal generation switching step instructs the
analog processing step to perform the switching, according to
difference between recording states of the address informa-
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tion. Thereby, depending upon the recording states of the
address information, switching of gain for feedback control is
performed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] FIG. 1 is a block diagram showing an optical disc
recording and reproducing apparatus according to a first and
second embodiment of the present invention.

[0034] FIG. 2 is a diagram for explaining an envelope sig-
nal for use by the optical disc recording and reproducing
apparatus according to the first embodiment.

[0035] FIG. 3 is a diagram for explaining a flag for use by
the optical disc recording and reproducing apparatus of the
first embodiment.

[0036] FIG. 41is adiagram for explaining control process by
the use of an address gate signal performed by the optical disc
recording and reproducing apparatus of the second embodi-
ment.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiment 1

[0037] In an optical disc recording and reproducing appa-
ratus according to a first embodiment of the present invention,
a control signal is generated based on a signal obtained from
an analog processing system and a signal obtained from a
digital processing system, and control is performed by the use
of the control signal.

[0038] FIG.1is ablock diagram showing a construction of
the optical disc recording and reproducing apparatus of the
first embodiment. A description will be given of the construc-
tion of the apparatus. Turning to FIG. 1, the optical disc
recording and reproducing apparatus comprises an optical
disc drive 100, an analog processing system 120, a data
demodulating circuit 105, an address detecting circuit 106, a
gate signal generation switching circuit 107, a flag generating
circuit 108, a sector counter 109, and a clock selecting circuit
110. The analog processing system 120 comprises a data
binarization block 101, a data synchronous clock generation
PLL (phase-locked loop) 102, a servo 103, and a laser control
104.

[0039] The optical disc drive 100 is provided with a motor
which rotates an optical disc as a recording medium, and an
optical head which records (write) data in the optical disc and
reproduces (reads) data therefrom by the use of laser beams,
under the control of the analog processing system 120.
[0040] As in the case of the prior art apparatus, the signal
recorded in the optical disc is input to the analog processing
system 120, and is subjected to binarization, resulting in a
binarized digital signal. The binarization block 101 is used for
performing binarization to a signal S131 read from the optical
disc which is output from the optical disc drive 100, to gen-
erate a binarized signal S132 which takes a value “0” or “1”.
The data synchronous clock generation PLL 102 is used for
performing PLL process by the use of the read signal S131 to
generate a synchronous clock signal S137 which is synchro-
nized with the input signal S131.

[0041] The servo 103 is used for outputting a control signal
S142 to the optical disc drive 100 in accordance with a gate
signal S1364, thereby performing focusing control which
controls a focal point, tracking control which controls posi-
tioning the optical head in a desired recording position on the
optical disc, and control of rotation of the optical disc. The
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laser control 104 is used for outputting a control signal S141
to the optical disc drive 100 in accordance with a gate signal
S136¢, thereby controlling intensity of laser light used in
recording and reproducing data in and from the optical disc.
[0042] The data demodulating circuit 105 is used for
demodulating modulated data to generate data before modu-
lation. This demodulation is performed to the signal S132
based on modulated data in a way adapted to the modulation,
in order to reduce DC (direct current) components, when
writing to the optical disc is performed. The resulting
demodulated signal S133 is based on the data recorded in
either of the optical disc and address information thereon.
[0043] The address detecting circuit 106 is used for receiv-
ing the demodulated signal S133 based on the address infor-
mation as an input and detecting address information of a
sector on the optical disc which is to be read.

[0044] The gate signal generation switching circuit 107 is
used for generating a gate signal by which the analog pro-
cessing system 120 is controlled, and outputting the gate
signal to the data binarization 101, the servo 103, and the laser
control 104 in the analog processing system 120. The gate
signal serves as a control signal. One of the roles of the gate
signal is to instruct the analog processing system 120 to
perform switching between modes, so as to perform appro-
priate processing for the recording areas. On the optical disc
used in the recording and reproducing apparatus of the first
embodiment, there are provided a sector as a data recording
area in which data is recorded, and a sector as an address area
in which address information indicating addresses is
recorded. The address area is formed when creating the opti-
cal disc, and significantly differ from the data recording area
in a reflectance, a recording format (storage state of a signal
indicating “0” or “1”), or the existence/non-existence of
guide grooves. For this reason, it is required that the process-
ing to the address area performed by the analog processing
system 120 differ from the processing to the data recording
area performed by the same. In the optical disc recording and
reproducing apparatus of the first embodiment, the gate signal
is used to control switching between these processing per-
formed by the analog processing system 120. In accordance
with the gate signal, the analog processing system 120 per-
forms switching between an address area processing mode
and a data recording area processing mode. The gate signal is
also used to transmit the address information which indicates
the reading position on the optical disc, to the analog process-
ing system 120.

[0045] The flag generating circuit 108 is used for generat-
ing a flag indicating reliability of the output position of the
gate signal as the control signal to the analog processing
system 120. The sector counter 109 is used for holding a
sector count value indicating a physical position on the opti-
cal disc, and updating the sector count value according to a
selection clock signal input from the clock selecting circuit
110 and an address detection signal input from the address
detecting circuit 106.

[0046] The clock selecting circuit 110 is used for selecting
one of the synchronous signal generated by the data synchro-
nous clock generation PLLI, 102 and a fixed clock generated by
the servo 103, and outputting the selected clock signal to the
sector counter 110.

[0047] Hereinafter, a description will be given of operation
of reproducing data from the optical disc performed by the
optical disc recording and reproducing apparatus of the first
embodiment so constructed as “A. Basic Operation”, “B.
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Control by the Use of Envelope Signal”, “C. Clock Switch-
ing”, “D. Control by Use of Flag”. The description will be in
large part given of control in the analog processing system
120.

A. Basic Operation

[0048] When data reproduction from the optical disc starts,
the optical disc is rotated and the tracking control is executed
under the control of the servo 103. The servo 103 outputs a
tracking OK signal S140 to the gate signal generation switch-
ing circuit 107. Receiving the tracking OK signal S140, the
gate signal generation switching circuit 107 generates gate
signals S136a-S136¢ in accordance with which processing is
performed in an address processing mode, and outputs these
signals to the data binarization block 101, the servo 103, and
the laser control 104 in the analog processing system 120. The
analog processing system 120 enters the address area pro-
cessing mode. Since no guide grooves are provided in the
address area, the servo 103 holds tracking. The laser control
104 performs control so that laser power for the address area
is appropriately used in the optical disc drive 100.

[0049] The optical disc drive 100 reads the signal as the
address information recorded in the optical disc. The read
signal S131 is input to the data binarization block 101 and the
data synchronous clock generation PLL 102 in the analog
processing system 120. The data binarization block 101 sub-
jects the signal S131 to binarization, and outputs the resulting
binarized signal S132 to the data demodulating circuit 105.
The data demodulating circuit 105 demodulates the binarized
signal S132, and outputs the resulting demodulated signal
S133 to the address detecting circuit 106. The address detect-
ing circuit 106 detects an address of the input signal S133, and
outputs an address signal S134 indicating the address has
been detected and address information when the address
information has been detected, to the gate signal generation
switching circuit 107 and the sector counter 109. In the opti-
cal disc for use by the first embodiment, according to a gen-
eral format, the address information contains specific mark
data termed an “address mark”. The address detecting circuit
106 detects the address information by using the address
mark in the demodulated signal S133 as an indication. Fol-
lowing the address information, an error detection code used
for detection of correctness/incorrectness of the address
information is present. According to the error detection code,
the address detecting circuit 106 detects an error.

[0050] Receiving the read signal S131, the data synchro-
nous clock generation PLL 102 performs PLL process, to
generate the synchronous clock signal S137 which is syn-
chronized with the input signal S131. The data synchronous
clock generation PLL 102 generates a PLL synchronization
OK signal S151 indicating that the PLL process has been
performed, and outputs the OK signal S151 and the synchro-
nous clock signal S137 to the clock selecting circuit 110. The
clock selecting circuit 110 selects the synchronous clock
signal S137 when the PLL synchronization OK signal S151
indicating synchronization is input thereto, and outputs the
synchronous clock signal S137 to the sector counter 109 as
the selected clock signal S153.

[0051] Receiving the selected clock signal S153 and the
address signal S134 as inputs, a correct sector count value is
preset in the sector counter 109. The sector counter 109 out-
puts a counter synchronization timing signal S135 based on
the sector counter value preset correctly to the gate signal
generation switching circuit 107. Thereafter, the sector
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counter 109 updates a sector count value according to the
selected clock signal S153, and outputs the counter synchro-
nization timing signal S135 based on the updated sector count
value to the gate signal generating circuit 107. Therefore,
when reading for continuous areas is performed after the
sector count value has been correctly preset, updated sector
count values transmit correct address position information.
[0052] Receiving the signal S134 from the address detec-
tion circuit 106 and the counter synchronization timing signal
S135 from the sector counter 109 as inputs, the gate signal
generation switching circuit 107 generates a signal designat-
ing the data recording area mode, and outputs the gate signals
S136a-s136¢ including the signal and a signal indicating
address information based on the signal S135, to the analog
processing system 120. The analog processing system 120
enters the data recording area mode. The servo 103 releases a
“Hold” state of tracking, and then performs feedback control
for the data recording area. The laser control 104 performs
control so that the laser power for the data recording area is
appropriately used. In this manner, the address position infor-
mation ofthe data which is to be read is obtained, and data can
be reproduced appropriately.

[0053] The signal S131 based on the data which has been
read from the data recording area is also subjected to bina-
rization by the data binarization block 101, and demodulated
by the data demodulating circuit 105. The resulting signal is
output as the output of the optical disc recording and repro-
ducing apparatus. The address signal S134 containing the
address information which has been detected by the address
detecting circuit 106 can also be used externally as the output
of the apparatus.

[0054] On the other hand, when the address detecting cir-
cuit 106 has not detected the address, the sector counter 109
updates the sector count value according to the synchronous
clock signal, and outputs the counter synchronization timing
signal S135 based on the updated sector counter value to the
gate signal generation switching circuit 107. The switching
circuit 107 generates the gate signals S136a-S136¢ indicating
address position information based on the signal S135 and
outputs these signals to the analog processing system 120.
The analog processing system 120 performs reading from the
optical disc while maintaining the address area mode. Updat-
ing the sector count value and reading in accordance with the
gate signal based on the updated sector count value are
repeated until the address is detected.

B. Control by Use of Envelope Signal

[0055] In “A. Basic Operation™, desired address informa-
tion is obtained speedily. However, this sometimes becomes
impossible. For instance, immediately after reading from the
optical disc has started, or when reading cannot be performed
smoothly due to the flaw of the optical disc surface, the
address information is not obtained speedily.

[0056] In such cases, assuming now that operation shown
in “A. Basic Operation” is performed until the address detect-
ing circuit 106 has detected the address, the operation is
carried out under poor feedback control in the state where the
analog processing system 120 is in the address area mode and
the servo 103 holds tracking, whereby some time elapses due
to delay caused by the poor control until the address is
detected. Moreover, in some cases, addresses cannot be
detected continuously, and the sector count value held in the
sector counter 109 becomes significantly different from the
correct address value. In such cases, since the gate signal
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based on the sector counter value which is significantly dif-
ferent from the correct value, is output, poor tracking control
occurs in the analog processing system 120. If the system 120
returns to the initial state, and retries the initial tracking
operation again, then more and more time becomes neces-
sary.

[0057] In the optical disc recording and reproducing appa-
ratus according to the first embodiment, the analog process-
ing system 120 outputs the envelope signal indicating the
position of a signal, and the gate signal generation switching
circuit 107 performs switching between the gate signal based
on the sector count value and the gate signal based on the
envelope signal, to be output, depending upon the reading
result the address information.

[0058] The data binarization block 101 generates an enve-
lope signal S151 indicates that pits are present on the optical
disc, and outputs the envelope signal S151 to the gate signal
generation switching circuit 107. The envelope signal S151
contains a pit envelope signal indicating that the pits are
present in the address area or the data recording area on the
optical disc, and an address envelope signal indicating that the
pits are present in the address area. As mentioned previously,
since there is difference of reflectances between the address
area and the data recording area, the data binarization block
101 generates the pit envelope signal and the address enve-
lope signal based on the difference.

[0059] FIG. 2 is a conceptual diagram showing storage
state of a signal on the optical disc. In the figure, a) shows a
sector format showing a structure of the recording area on the
optical disc. As described above, the address area and the data
recording area are provided. In the same figure, b) shows the
state of the pits, ¢) shows the pit envelope signal, and d) shows
the address envelope signal. As can be seen from the figure,
the pit envelope signal is output at H (high) level when the pits
are present in either of the address area and the data recording
area, and the address envelope signal is output at H (high)
level only when the pits are present in the address area.
[0060] The gate signal generation switching circuit 107 of
the first embodiment includes a state transition machine, for
supervising detection of an address, and performing switch-
ing between the gate signal based on the sector count value
and the gate signal based on the envelope signal, depending
upon the detection. When a state transition condition is set,
for example, by receiving the tracking OK signal S140 as an
input, the circuit 107 outputs the signal for instructing the
analog processing system 120 to perform processing in the
address area mode, and thereafter, if the address has not been
detected in a predetermined number of sectors, then the cir-
cuit 107 carries out switching, thereby performing control by
the use of the gate signal based on the envelope signal S151.
[0061] When the analog processing system 120 is reading
data from the data recording area while remaining in the
address area mode, in the operation shown in “A. Basic
Operation”, after the address has not been detected in the
predetermined number of sectors, the gate signal generation
switching circuit 107 performs switching so that the gate
signal is generated based on the envelope signal S151 as
described above. In this case, as for the envelope signal S151,
the level of the pit envelope signal in FIG. 2(c) is H, while the
level of the address envelope signal in FIG. 2(d) is L (low).
Sine the envelope signal S151 is generated by the analog
processing system 120, and therefore contains noise and the
like, the gate signal generation switching circuit 107 elimi-
nates the noise contained therein, and then generates the gate
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signals S1364-136¢ based on this, and outputs these signals to
the analog processing system 120, in accordance with which,
the system 120 enters the data recording area mode. The servo
103 releases the “TRACKING HOLD”, and executes the
feedback control smoothly. Thereby, the analog processing
system 120 performs appropriate processing, and adverse
effects on the control system due to delay of address detection
is avoided.

[0062] Rather than control by the use of the gate signal
based on the envelope signal generated by the analog process-
ing system, it is preferable to perform control by the use of the
gate signal based on the sector count value generated by the
digital processing system, because the control is carried out
with high precision. Itis therefore desirable for the gate signal
generation switching circuit 107 to set the state transition
condition in the state transition machine so that the control in
the digital system is performed with priority.

[0063] In the first embodiment, the envelope signal is out-
put from the analog processing system 120 to the gate signal
generation switching circuit 107, and the analog processing
system 120 is controlled by the digital gate signal. Although
it is possible that the data binarization block 101 generates the
envelope signal, which is used in the analog processing sys-
tem 120 to perform analog control, control in the digital
system is more preferable in the whole system as described
above. Hence, to switch from the analog control to the digital
control with the above construction, the signal indicating that
the address has been detected is also input to the analog
processing system 120, to perform switching therein, causing
the control system to be more complicated. As a solution to
this, in the first embodiment, the envelope signal S151 is input
to the gate signal generation switching circuit 107, to manage
the control signal therein unifyingly.

C. Clock Switching

[0064] While the signal is read from the optical disc
smoothly and the data synchronous clock generation PLLI. 102
smoothly generates the synchronous clock signal S137 in the
“A. Basic Operation”, the signal to-be-processed by the PLL
102 runs out if the optical disc drive 100 reads data from areas
in which no data is recorded. In this state, the PLL 102 holds
PLL process, and outputs an oscillation frequency as a fixed
output obtained by system setting.

[0065] In this “HOLD” state, if some fluctuations in rota-
tion of the disc occur, the clock signal to be in synchronization
is sometimes lacking in synchronization due to the fluctua-
tions. In this case, the sector counter 109 updates the sector
count value by the use of the clock signal lacking in synchro-
nization, and correspondingly precision of control based on
the sector count value is degraded, which makes it impossible
to detect the address or reproduce recorded data successfully.
[0066] In the first embodiment, the servo 103 generates a
rotation clock signal S138, i.e., a clock signal based on rota-
tion of the optical disc. The clock selecting circuit 110 selects
one of the synchronous clock signal S137 and the rotation
clock signal S138, and outputs the selected signal to the sector
counter 109. The rotation clock signal S138 is used to avoid
the state with low controllability when the reliability of the
synchronous clock signal S137 is low.

[0067] The servo 103 controls rotation of the optical disc
drive 100 as described above, generates the rotation clock
signal S138 based on the rotation of the optical disc, and
outputs the rotation clock signal S138 to the clock selecting
circuit 110. In addition, the servo 103 supervises rotational
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stability. When rotation is stable, the servo 103 generates a
rotation OK signal S152 indicating this, and outputs the OK
signal S152 and the rotation clock signal S138 to the clock
selecting circuit 110.

[0068] The data synchronous clock generating circuit PLL
102 receives the read signal S131 as an input, and when the
PLL 102 executes PLL control and generates the synchronous
clock signal S137, the PLL 102 generates a PLL synchroni-
zation OK signal S151 indicating synchronization, and out-
puts the OK signal S151 and the synchronous clock signal
S137 to the clock selecting circuit 110. On the other hand,
when the PLL 102 does not generate the signal synchronized
with the read signal S131, which is positioned in the area
where no data is recorded as described above, it outputs the
clock signal S137 based on the fixed frequency to the clock
selecting circuit 110 instead of outputting the PLL synchro-
nization OK signal S151.

[0069] When the PLL synchronization OK signal S151
indicates synchronization in the PLL 102, the clock selecting
circuit 110 selects the synchronous clock signal S137, and
outputs the synchronous clock signal S137 to the sector
counter 109 as the selection clock signal S153. Use of the
synchronous clock signal S137 provides higher precision in
control than use of the rotation clock signal S138 generated
by the analog processing system 120. For this reason, the
clock selecting circuit 110 selects the synchronous clock
signal S137 regardless of the state of the rotation OK signal
S152, when the PLL synchronization OK signal S151 indi-
cates synchronization.

[0070] When the information indicating synchronization in
the PLL 102 is not obtained from the PLL synchronization
OK signal S151, the clock selecting circuit 110 checks
whether or not the rotation OK signal S152 from the servo
102 indicates that rotation is stable. When the signal S152
indicates that rotation is stable, the clock selecting circuit 110
selects the rotation clock signal S138, and outputs the clock
signal S138 to the sector counter 109 as the selection clock
signal S153.

[0071] When it is decided that neither the PLL synchroni-
zation nor rotational stability is obtained, from the PLL syn-
chronization OK signal S151 and the rotation OK signal
S152, respectively, the clock selecting circuit 110 selects the
synchronous clock signal S137. The synchronous clock sig-
nal S137 which is output on a fixed basis is used rather than
the rotation clock signal S138, for the time period from when
the optical disc starts rotating until it rotates with stability, or
the case where fluctuations occur in the rotation of the optical
disc for some reason.

[0072] Inthis manner, the clock selecting circuits performs
switching between the clock signals S137 and S138 accord-
ing to the PLL synchronization OK signal S151 and the
rotation OK signal S152. However, there is a possibility that
the sector count value held in the sector counter 109 is differ-
ent from the correct value immediately after this switching.
As a solution to this, the sector counter 109 of the first
embodiment detects switching of the clock signal, and out-
puts a switching detection signal contained in the counter
synchronization timing signal S139 and indicating that the
switching has been performed, to the gate signal generation
switching circuit 107.

[0073] Receiving the switching detection signal as an input,
the gate signal generation switching circuit 107 does not use
the counter synchronization timing signal S139 containing
the switching detection signal, and does not generate the gate
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signal based on the sector counter value different from the
correct value, until it confirms that the signal S134 input from
the address detecting circuit 106 indicates that the address has
been detected. Receiving the signal indicating that the
address has been detected, the gate signal generation switch-
ing circuit 107 uses the counter synchronization timing signal
S139 to generate the gate signal based on the sector count
value, since the sector count value is preset in the sector
counter 109 as the correct value.

D. Control by the Use of Flag.

[0074] As already described in the “A. Basic Operation”,
after the correct value is preset in the sector counter 109,
control is performed smoothly by the use of the gate signal
based on the sector count value, and thereafter, for data
recorded continuously, the sector count value is updated
according to the synchronous clock signal, to correctly obtain
an address to be subsequently read. On the other hand, when
data is not recorded continuously or another read out is per-
formed, after the address is detected in operation shown in
A.-C., a correction is made by presetting the correct value in
the sector counter 109 again.

[0075] After this correction, an appropriate gate signal is
output, and thereby control is carried out smoothly. On the
other hand, since the gate signal S136 output before the
correction has low reliability, if the analog processing system
120 executes control by the use of the gate signal S136,
precision in control is reduced.

[0076] In the first embodiment, the flag generating circuit
108 supervises the status of the correction, to check whether
ornot the correction has been made. The circuit 108 generates
the flag indicating whether to be according to the gate signal
S136 or not, and outputs the flag to the analog processing
system 120, thereby improving precision in processing per-
formed by the analog processing system 120.

[0077] The flag generating circuit 108 receives a gate gen-
eration signal S136d according to the gate signals S136a-
136¢ output to the analog processing system 120 from the
gate signal generation switching circuit 107. The flag gener-
ating circuit 108 also receives a signal S139 containing a
signal indicating that the sector count value has been updated,
and a signal indicating that the correction has been made,
from the sector counter 109.

[0078] FIG. 3 is a diagram for explaining generation of the
flag in the flag generating circuit 108. In the figure, like the a)
in FIG. 2, a) shows a sector format of the optical disc, b)
shows the output state of the gate signal in the gate signal
generation switching circuit 107, and ¢) shows generation of
the flag in the flag generating circuit 108.

[0079] As can be seen from b), when the gate signal gen-
eration switching circuit 107 outputs the gate signal S136, the
flag generating circuit 108 to which the signal S1364 has been
input, starts counting operation. This counting operation is
carried out according to the signal S139 input from the sector
counter 109 when it indicates that the sector count value has
been updated, and is continued until the signal S139 indicates
that the correction has been made, or the count value has
reached a predetermined upper limit.

[0080] Inthe caseofb),the correction indicated by “Cor”is
made at the end of the address area. The flag generating circuit
108 carries out the counting operation in the areas between
“Cl_Cant”. The flag generating circuit 108 decides whether or
not the resulting count value is within a range indicated by a
predetermined threshold. When it is within the range, the flag
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generating circuit 108 generates the flag shown in c), and
outputs the flag S152 to the analog processing system 120.
[0081] When the flag S152 is input to the analog processing
system 120 during a period after the gate signals S136a-136¢
have been input, it is decided that the sector counter 109 has
made the correction immediately after the gate signals
S136a-S136c¢ is output, and accordingly, the analog process-
ing system 120 does not carry out control according to the
gate signals S136a-136¢ with low reliability and maintains
the control status before the gate signals S136a-S136¢ are
input, whereas it performs control by the use of the following
input gate signals. Thereafter, the gate signal generation
switching circuit 107 outputs the gate signals S136a-S136¢
based on the correct counter value which has been corrected
which is output from the sector counter 109, and by the use of
the gate signals, the analog processing system 120 is capable
of performing preferable control.

[0082] Thus, in accordance with the first embodiment, the
optical disc recording and reproducing apparatus comprises
the optical disc drive 100, the analog processing system 120,
the data demodulating circuit 105, the address detecting cir-
cuit 106, the gate signal generation switching circuit 107, the
flag generating circuit 108, the sector counter 109, and the
clock selecting circuit 110, wherein the signal obtained by the
analog system and the signal obtained by the digital system
are used to perform control to the analog processing system
with high precision depending upon the status of signal pro-
cessing, thereby allowing speedy data processing.

[0083] In addition, in accordance with the optical disc
recording and reproducing apparatus of the first embodiment,
the sector counter 109 holds and updates the sector count
value, the data binarization block 101 in the analog process-
ing system 120 outputs the envelope signal S151 depending
upon the status in which the signal is recorded on the optical
disc, and the gate signal generation switching circuit 107
generates the gate signals S136a-S136¢ based on the sector
count value held in the sector counter 109 or the envelope
signal. Therefore, even if some delay occurs in reading the
address information because control is being performed by
the gate signals based on the sector count value, it is possible
to avoid adverse effects caused by such delay on the analog
processing system 120.

[0084] Yet in addition, in accordance with the optical disc
recording and reproducing apparatus of the first embodiment,
in the analog processing system 120, the data synchronous
clock generation PLL 102 outputs the synchronous clock
signal S137 synchronized with the signal S131 read from the
optical disc, the servo 103 outputs the rotation clock signal
S138 based on the rotation of the optical disc, the clock
selecting circuit 110 to which these clock signals are input
selects either of the synchronous signal S137 and the rotation
clock signal S138 depending upon the status in which the
clock signal is generated, and the sector counter 109 uses the
selected clock signal. Therefore, even if the synchronous
clock signal is not generated appropriately, it is possible to
avoid reduction of precision in control based on the sector
count value updated according to the clock signal.

[0085] Further, in accordance with the optical disc record-
ing and reproducing apparatus of the first embodiment, the
flag generating circuit 108 generates the flag S152 indicating
closeness relationship between the gate signals S136a-S136¢
output to the analog processing system 120 and the correction
of'the sector count value in the sector counter 109, and outputs
the flag S152 to the analog processing system 120, which
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does not perform processing according to the gate signals
with low reliability which are output before the sector count
value is corrected, to suppress reduction of precision in con-
trol.

[0086] Still further, while in the first embodiment, the
description has been given of the control operation for repro-
ducing data recorded in the optical disc, recording data in the
optical disc is controlled with precision in the same manner.

Embodiment 2

[0087] An optical disc recording and reproducing appara-
tus according a second embodiment of the present invention
uses an optical disc having an address area in a recording
format which is adapted to a large capacity and a high density,
as a recording medium.

[0088] The optical disc recording and reproducing appara-
tus of the second embodiment has a construction identical to
that of the first embodiment, and therefore a description will
be given with reference to FIG. 1.

[0089] In the optical disc recording medium, data is
recorded in convex portions and concave portions of grooves
along the tracks in the optical disc recording surface, to real-
ize high-density and large-capacity recording. In addition,
data is recorded in the address area in the high-density record-
ing format, to realize effective use of a storage area. The
optical disc of the second embodiment has also address and
data recording areas formed when creating the optical disc, as
in the case of the optical disc for use by the first embodiment.
The grooves are formed only in the data recording area, and in
the convex portions and concave portions thereof, data is
recorded. Address recording positions arranged in the address
area are shifted from each other so that the address informa-
tion in the data recording area of the convex portions and the
address information in the data recording area of the concave
portions share the address area, thereby recording data effi-
ciently.

[0090] FIG. 4 is a diagram for explaining a recording
method of the optical disc, generation of a gate signal accord-
ing to a second embodiment, and processing in an analog
processing system. In the figure, a) shows a sector format of
the optical disc as in the FIGS. 2-3, b) and d) shows the states
in which address part gate signals of gate signals output from
the gate signal generation switching circuit 107, which
instructs the analog processing system 120 to perform pro-
cessing in the address area mode, are output, and c¢) and e)
show waveform of signal processing performed to the address
part gate signals inb) and d) by analog processing system 120.
[0091] As shown in a), address information, i.e., addresses
1 and 2, to be recorded are shifted from each other in the
address area on the optical disc for use by the second embodi-
ment. In the optical disc recording and reproducing apparatus
of the second embodiment, when the address information
shifted from each other (addresses 1 and 2) is sequentially
read in, the shifted recording position of the address informa-
tion is detected. Upon the detection, as shown in b), the level
of the address part gate information indicating the address
area switches from “H” to “L”, and maintains “L” for a short
period.

[0092] The analog processing system 120 in FIG. 1, starts
performing high gain control according to the rising of the
address part gate signals in 4b) and 4d), thereby realizing
speedy follow-up in the PLL control, and when some leading-
in is completed, the control is switched from the high-gain
control to low-gain control for the PLL. As shown in d), when
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the address part gate signal B without this switching for a
short period is output, the high-gain control is started accord-
ing to the rising of the address part gate signal B when per-
forming reading out the address 1, and thereafter, the control
is switched from the high-gain control to the low-gain control,
and the address 2 is read out. At this time, the low-gain control
is performed, and therefore speedy control cannot be per-
formed as can be observed from the analog processing wave-
form B in e).

[0093] On the other hand, the optical disc apparatus of the
second embodiment, as shown in b), upon the detection of the
shift ofthe address recording position, the level of the address
part gate signal switches from “H” to “L”, and maintains “L.”
fora short period. Hence, according to the second rising of the
gate signal A (H level), the analog processing system 120
starts performing the high-gain control. Thereby, as can be
observed from the analog processing waveform A shown in
¢), speedy control can be carried out in contrast with the case
ine).

[0094] Thus, in accordance with the optical disc recording
and reproducing apparatus of the second embodiment having
the construction identical to that of the first embodiment, the
optical disc having an address area of the high-density record-
ing format is used as the recording medium, the shift of the
recording position of the address information in the address
area is detected, the level of the address part gate signal
contained in the gate signals S136a4-S136¢ output from the
gate signal generation switching circuit 107 is made to switch
from “H” to “L” for a short period, thereby realizing speedy
follow-up of signal processing in the analog processing sys-
tem 120. As a result, precision in control is improved and
speedy data processing is realized.

[0095] As for the analog processing system 120, the data
demodulating circuit 105, the address detecting circuit 106,
the gate signal generation switching circuit 107, the flag
generating circuit 108, the sector counter 109, and the clock
selecting circuit 110 shown in the first or second embodiment,
the part or the all of which may constitute the same integrated
circuit. Besides, as for the optical disc recording and repro-
ducing apparatus of the first or second embodiment, a part or
all of the digital processing system including the gate signal
generation switching circuit 107 and the sector counter 109,
and the analog processing system 120 may constitute the
same integrated circuit, and a chip, namely, one or a plurality
of integrated circuits, is preferably used in the optical disc
drive or the system including necessary input/output devices
and the like.

1-18. (canceled)

19. An optical disc reproducing method comprising:

extracting information indicating an address area or a data
area from a signal read from an optical disc, in an analog
processing system; and

generating, on the basis of the extracted information, a
signal instructing the analog processing step to be either
a processing that depends on the address area or a pro-
cessing that depends on the data area, when smooth
reading from the optical disc cannot be carried out.

20. An optical disc reproducing method comprising:

extracting information indicating an address area or a data
area from a signal read from an optical disc, in an analog
processing system; and

generating, immediately after reading of a signal from the
optical disc has started, a signal instructing the analog
processing step to be either a processing that depends on
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the address area or a processing that depends on the data
area, on the basis of the extracted information.
21. An optical disc reproducing apparatus comprising:
aunit operable to extract information indicating an address
area or a data area from a signal read from an optical
disc, in an analog processing system; and
a unit operable to generate, on the basis of the extracted
information, a signal instructing the analog processing
step to be either a processing that depends on the address
area or a processing that depends on the data area, when
smooth reading from the optical disc cannot be carried
out.
22. An optical disc reproducing apparatus comprising:
aunit operable to extract information indicating an address
area or a data area from a signal read from an optical
disc, in an analog processing system; and
a unit operable to generate, immediately after reading of a
signal from the optical disc has started, a signal instruct-
ing the analog processing step to be either a processing
that depends on the address area or a processing that
depends on the data area, on the basis of the extracted
information.
23. An optical disc reproducing apparatus for performing
reproduction of data recorded on an optical disc, comprising:
an analog processing unit including a binarization unit
operable to perform binarization for a signal that is read
from the optical disc, and a servo unit operable to control
signal reproduction from the optical disc;
aunit operable to extract information indicating an address
area or a data area from the signal that is read from the
optical disc, in the analog processing unit; and
a unit operable to generate, when smooth reading of the
signal from the optical disc cannot be carried out, a gate
signal for controlling the analog processing unit, on the
basis of the extracted information.
24. An optical disc reproducing apparatus as defined in
claim 27. wherein
said analog processing unit further includes a unit operable
to perform a change of processing based on a difference
in reflectivities or a difference in recording states
between the address area and the data area of the optical
disc; and
the gate signal for controlling the analog processing unit is
a gate signal instructing the change of processing.
25. An optical disc reproducing apparatus for performing
reproduction of data recorded on an optical disc, comprising:
an analog processing unit including a binarization unit
operable to perform binarization for a signal that is read
from the optical disc, and a servo unit operable to control
signal reproduction from the optical disc;
aunit operable to extract information indicating an address
area or a data area from the signal that is read from the
optical disc, in the analog processing unit; and
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a unit operable to generate, immediately after reading of a
signal from the optical disc has started, a gate signal for
controlling the analog processing unit, on the basis of the
extracted information.

26. An optical disc reproducing apparatus as defined in

claim 29 wherein

said analog processing unit further includes a unit operable
to perform a change of processing based on a difference
in reflectivities or a difference in recording states
between the address area and the data area of the optical
disc; and

the gate signal for controlling the analog processing unit is
a gate signal instructing the change of processing.

27. An optical disc reproducing method for performing

reproduction of data recorded on an optical disc, comprising:
an analog processing step including a binarization process
for performing binarization for a signal that is read from
the optical disc, and a servo control process for control-

ling signal reproduction from the optical disc;

a step of extracting information indicating an address area
or a data area from the signal that is read from the optical
disc, in the analog processing step; and

a step of generating, when smooth reading of the signal
front the optical disc cannot be carried out, a gate signal
for controlling the analog processing step, on the basis of
the extracted information.

28. An optical disc reproducing method as defined in claim

31. wherein

said analog processing step further includes a step of per-
forming a change of processing based on a difference in
reflectivities or a difference in recording states between
the address area and the data area of the optical disc and

the gate signal for controlling the analog processing step is
a gate signal instructing the change of processing.

29. An optical disc reproducing method for performing

reproduction of data recorded on an optical disc, comprising:
an analog processing step including a binarization process
for performing binarization for a signal that is read from
the optical disc, and a servo control process for control-

ling signal reproduction from the optical disc;

a step of extracting information indicating an address area
or a data area from the signal that is read from the optical
disc, in the analog processing step; and

a step of generating, immediately after reading of a signal
from the optical disc has started, a gate signal for con-
trolling the analog processing step, on the basis of the
extracted information.

30. An optical disc reproducing method as defined in claim

33 wherein

said analog processing step further includes a step of per-
forming a change of processing based on a difference in
reflectivities or a difference in recording states between
the address area and the data area of the optical disc; and

the gate signal for controlling the analog processing step is
a gate signal instructing the change of processing.

sk sk sk sk sk



