200006427-9
08 NOV 7000

SPECIFICATION
'DISC-SHAPED RECORD MEDIUM, METHOD FOR
MANUFACTURING THE SAME, AND APPARATUS FOR
MANUFACTURING THE SAME

U o Vv
1. Field of the Invention |

The present invention relates to a disc-shaped record
medium preferable as a writable optical disc such as a write
once optical disc {CD-R), a rewritable optical disc (CD-RW), and
a mini disc (MD), a method for manufacturing the same, and an
apparatus for manufacturing the same.

Specifically, in the present invention, a simulation is
conducted at the time of writing pre-format addresses in an
original disc for the di-sc—shaped record medium. In the
simulation, in order that the crosstalk caused by the
coexistence of an arbitrary pre-format address with the other
pre-format address adjacent to the arbitrary pre-format
address in the inner and outer peripheral direction at the
reading point of the arbitrary pre-format address, specific
dummy information for timing adjustment is inserted
beforehand between the pre-format address in the target frame
and the pre-format address in the other frame next to the target
frame. Based on the result of the simulation, the pregrooves

and the lands are defined on the original disc. In thus-formed



original disc, there is no problem in preventing crosstalk
between adjacent pregrooves. By use of the original disc, it is
possible to manufacture a writable optical disc having high

" storage density.

2. Description of the Related Art

In recent years, as information media for editing and
recording audio information in such a manner as to suit the
preferences of listeners, writable optical discs such as write
once optical discs (CD-R) and rewritable optical discs (CD-RW)
standardized in ISO/IEC13490-1 are increasingly used. In
each of these optical discs 10, as shown in Fig. 1A, grooves 1 for
guiding a light beam (hereinafter, referred to as pregrooves) are
formed, and a positioning method referred to as a tracking servo
is employed. The tracking servo is a mechanism where pits
and projections constituting lands 2 formed on both sides of
each pregroove 1 are detected to decide the position of an
optical pickup, so that the desired pre-format address is
aécurately irradiated with a laser beam. ~

Sloped surfaces of the land, which coincide to side
surfaces of tl_le pregroove 1, is formed with a slight wobble in the
form of sine wave in-phase with each other as shown in Fig. 1B.
The wobble signal indicating the wobble 'component has been
subjected to FM modulation. In the wobble signal, time axis

information indicating the position on the optical disc 10, and a



recommended value of the power of the laser beam optimum for
recording, etc. are encoded.

The time axis information is referred to as ATIP
(absolute time in pregroove) information, and is written as an
absolute time in the signal recording region (i.e. a program
region) of the optical disc 10 along a direction from the starting
point at its inner peripherai side toward its outer peripheral
side. The ATIP information is written in the processing of the
CD-R and CD-RW. The ATIP information is written in the

optical disc 10 such as CD-R and CD-RW in a modulation mode
referred to as bi-phase moduiation mode. In this mode, a
baseband modulation is conducted where, depending on
whether the waveform of the last pulse signal constituting the
error correction information of the immediately preceding pre-
format address ends at a high level or low level, the pre-format
address in the next frame is connected without being inverted,
or the pre-format address is inverted and connected.

The ATIP information is written, for example, in the side
surfaces Us, Ut of the pregroove 1 between two lands 2a, 2b
shown in Fig. 1B. That is, the ATIP information is written in
the side surface Us of the land 2a located at the inner
peripheral side of the pregroove 1 in which data is recorded, and
in the side surface Ut of the land 2b located at the outer

peripheral side of the pregroove 1 in such a manner that the



ATIP information written in the side surface Us is synchronous
to the ATIP information written in the side surface Ut.

_ Therefore, the ATIP information can be read as a wobble
signal by detecting the wobble formed in the land 2b located at
the outer peripheral side by t.he preceding side spot 3. The
preceding side spot 3 is a light beam preceding a main spot 4
which is a light beam for recording information. The circle
broken double lines in Fig. 19B show spot diameters of the light
beam irradiated to the optical disc having a standard density. -
The broken circle line in Fig. 1B shows a spot diameter of a light
beam for an optical disc with a standard density. The circle
brokén double lines shows a light beam of which irradiation
diameter is relatively enlarged as the pregrooves are formed so
as to be closer to each other in proportional to the increase in a
storage density of the disc-shaped record medium 10. This
problem arises because there is a limitation on enlarging the
spot diameters of the light beam.

A wobble formed in the land 2a located at the inner
peripheral side is detected as a wobble signal by the posterior
side spot 5. The wobble signal is produced in such a manner
that its center frequency becomes 22.05kHz for example, when
the optical disc 10 is rotated at a standard velocity (CLV) of a
compact disc (CD). One sector of the ATIP information is
constituted in such a manner as to coincide to one data sector

after the signal is recorded. Therefore, at the time of recording



information, the pre-groove 1 is irradiated with a light beam
with a predetermined intensity and information is written
therein while the sector of the ATIP information is synchronous
with the data sector.

In the bi-phase modulation mode according to a
conventional example, when the error correction information
for the bi-phase signal of the immediately preceding pre-format
address ehds at high level, a baseband modulation is conducted
in such a manner that the bi-phase signal of the pre-format
address having synchronous information starting at low level is
connected. Contrary to this, when the error correction
information for the bi-phase signal of the immediately
preceding pre-format address ends at low level, a baseband
modulation is conducted in such a manner that the bi-phase
signal of the pre-format address having synchronous
information starting at high level is connected.

If pre-format addresses are written in the bi-phase
modulation mode as it is without conducting any processing in
the recent situation where the lands 2a, 2b are arranged at
narrower pitches P in accordance with the increase in the
storage dens’ity ‘of the optical disc 10 (hereinafter, referred to as
a disc-shaped record medium in some cases), the light beam of
which irradiation diameter is relatively enlarged as the
pregrooves are formed so as to be closer to each other is applied

across the adjacent pregrooves (see Fig. 1B). In this case,



there arises much fear that crosstalk is generated. The
crosstalk causes phase modulation to create jitter.

As a result, when the bi-phase signal constituting the
target pre-format address at the reading point is superimposed
on the bi-phadase signal of the other pre-format address adjacent
to the target pre-format address, there is a large difference in
phases therebetween. Larger jitter is created as the period of

high level is shorter.

SUMMARY OF THE INVENTION

The present invention has been conducted to solve the
above-described problems of th; prior arts, and the objective
thereof is to provide a disc-shaped record medium usable for
producing a writable optical disc which has high storage
density and is capable of preventing crosstalk generated in
adjacent pregrooves, a method manufaéturing the same, and an
apparatus for manufacturing the same.

The above-described problems can be solved by a
disc-shaped record medium in which pre=format addresses are
written along its grooves for guiding a light beam. In the
disc-shaped record medium, in order that the crosstalk caused
by the coexistence of an arbitrary pre-format address with the
other pre-format address adjacent to the arbitrary pre-format
address in the inner and outer peripheral direction at the

reading point of the arbitrary pre-format address, specific



dummy information for timing adjustment is inserted
beforehand. The dummy information is recorded between the
pre-format address in the target frame and the pre-format
address in the other frame next to the target frame.

According to the disc-shaped record medium of the
present invention, phase modulation caused by the crosstalk
between adjacent pregrooves can be prevented even if a light
beam is applied across the adjacent pregrooves when an
arbitrary pre-format address is designated to write information .
in the pregroove, or the information is read from the pre-format
address. As a result, a jitter can be suppressed. With this
arrangement, it becomes possible to provide a rewritable optical
disc such as a CD-R and CD-RW having high storage densify in
which the pi‘egrooves 1 are arranged at pitches narrower than
the irradiation diameter of the light beam.

A method for manufacturing a disc-shaped record
medium of the present invention isl a method in which pre-
format addresses are written in its grooves for guiding a light
beam, including the steps of: conducting a simulation where, in
order that the crosstalk caused by the coexistence of an
arbitrary pre-format address with the other pre-format address
adjacent to the arbitrary pre-format address in the inner and
outer peripheral direction at the reading point of the arbitrary
pre-format address, specific dummy information for .timing

adjustment is inserted beforehand between the pre-format



address in the target frame and the pre-format address in the
other frame next to the target frame; producing a control signal
for groove formation based on the result of the simulation; and
causing a light beam with a predetermined intensity to oscillate
on the original disc in its inner and outer peripheral direction
while the original disc is rotated at a predetermined linear
velocity to define pregrooves in the shape of pits and lands in
the shape of projections on the original disc, thereby writing the
pre-format addresses in the original disc.

According to the method for manufacturing a disc-
shaped record medium of the present invention, at the time
when the disc-shaped record medium in which pre-format
addresses are written is manufactured, a simulation is
conducted where, in order that the crosstalk caused by the
coexistence of an arbitrary pre-format address with the other
pre-format address adjacent to the arbitrary pre-format
address in the inner and outer peripheral direction at the
reading point of the arbitrary pre-format address, specific
dummy information for timing adjustment is inserted
beforehand between the pre-format address in the target frame
and a pre-format address in the other frame next to the target
frame. |

With this arrangement, a control signal for groove
formation intended for the case where an arbitrary pre-format

address is designated and information is written in the



pregroove, and the information is read from the address is
produced . The control signal for groove formation is capable
of removing the influence of crosstalk generated at the time
when a light beam is applied across.the 'adjacent pregrooves.
By writing the pre-format addresses based on the control
signal, it is possible to manufacture a write once optical disc
having high storage density in which the pregrooves are
arranged at pitches narrower than the irradiation diameter of
the light beam with excellent reprdducibility.

According to an apparatus for manufacturing a disc-
shaped record medium in which pre-format addresses are
written along its grooves for guiding a light beam of the present
invention, including: a data processor for conducting a
simulation where, in order that the crosstalk caused by the
coexistence of an arbitrary pre-format address with the other
pre-format address adjacent to the arbitrary pre-format
address in the inner and outer peripheral direction at the
reading poin’t of the arbitrary pre-format address, specific
dummy information for timing adjustment is inserted
beforehand between the pre-format address in the target frame
and the pre-format address in the other frame next to the target
frame; a signal generator for producing a control signal for
groove formation based on the result of the simulation by the
data processor; and an information writer for causing a light

beam with a predetermined intensity to oscillate on the original



disc in its inner and outer peripheral direction while the
original disc is rotated at a predetermined linear velocity to
define pregrooves in the shape of pits and lands in the shape of
projections on the original disc, thereby writing the pr_e-format_
addresses in the original disc.

According to an apparatus for manufacturing a disc-
shaped record medium of the present invention, at the time
when the diéc-shaped record medium in which at least pre-
format addresses are written in its grooves for guiding a light
beam, the data processor conducts a simulation where, in order
that the crosstalk caused by the coexistence of an arbitrary
pre-format address with the other pre-format address adjacent
to the arbitrary pre-format address in the inner and outer
peripheral direction at the reading point of the arbitrary pre-
format address, specific dummy information for timing
adjustment is inserted beforehand between the pre-format
address in the target frame and the pre-format address in the
other frame next to the target frame. After that, the signal
generator generates a control signal for groove formation based
on the result of the simulation conducted by the data processor.

‘For example, the control signal for groove formation is
produced in such a manner that, when the waveform of the last
pulse signal constituting the error correction information of the
immediately preceding pre-format address ends at high level, a

waveform of pulse signal constituting dummy information for
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timing adjustment is connected so that a waveform of a pulse
signal constituting a pre-format address in the next frame
including synthetic information starting at high level or low
level is con-ne_ct_e_d.

The control signal is input into the information writer.
In the information writer, based on the control signal, a light
beam with a predetermined intensity is caused to oscillate on
the original disc in its inner and outer peripheral qirection. At
the same time, the original disc is rotated at a predetermined -
linear velocity. In this manner, the pregrooves and lands are
defined on the original disc. As a result of these processes,
pre-format address are written in the original disc.

With this arrangement, it is possible to manufacture a
disc-shaped record medium free from the influence of crosstalk
even if a light beam is applied across the adjacent pregrooves.
In addition, it is possible to manufacture a w.ivritable optical disc
having high storage density in which the pregrooves are
arranged at pitches narrower than the irradiation diameter of

the light beam. -

Fig. 1A is a perspective diagram showing an exemplary
structure of an optical disc according to a conventional
example. Fig. 1B is a plan view showing an exemplary

structure thereof;
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Fig. 2 is a perspective view of a disc-shaped record
medium 100 which is partially fractured for showing its
exemplary structure according to an embodiment of the present
invention;

Fig. 3A is a perspective view showing an exemplary structure of
pregrooves 1 defined by la.nds 2. Fig. 3Bis a top view showing
an exemplary light beam scan at the time of reading ATPI
information;

Figs. 4A to 4C are diagrams of data raws and
waveforms for showing the relationship between ATIP
information, a bi-phase signal DBP, and a wobble signal SWB;

Fig. 5 is a block diagram showing an exemplary
structure of an apparatus 200 for manufacturing the disc-
shaped record medium according to an embodiment of the
present invention;

Fig. 6 is a data format showing an exemplary frame
structure of ATIP information constituting a preformat address
in one frame;

Figs. 7A and 7B are diagrams respectively showing
exemplary waveforms of non-inverted bi-phase signal DBP and
inverted bi-phase signal DBP constituting a pre-format address
in one frame;

Figs. 8A to 8E are diagrams of pulse waveforms showing
an exemplary crosstalk between a bi-phase signal X

constituting the pre-format address and adjacent pregrooves;
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Fig. 9 is a diagram showing a wobble waveform
showing a comparison between the bi-phase signal X to be
evaluated and a synthetic waveform signal Sxy;

Fig. 10 is a diagram showing a wobble waveform
showing a comparison between the bi-phase signal X to be
evaluated and a synthetic waveform signal Sxy;

Figs. 11A and 11B are diagrams respéctively showing
an exemplary waveform of connection bits (0) and (1) at the time
when the immediately preceding bi-phase signal.is “H” level
(23.05kHz);

Figs. 12A and 12B are diagrams respectively showing
an exemplary waveform of connection bits (0) and (1) at the time |
when the immediately preceding bi-phase signal is “H” level
(21.05kHz);

Fig. 13 is a diagram showing an image of exemplary
data raws of ATIP information in which dummy information for
timing adjustment is inserted between pre-format addresses
constituted by 42 bits/frame;

Fig. 14 is a diagram showing an image of exemplary
arrangement of pregrooves in a data processor;

Fig. 15 is a flow chart showing a simulation processing
in a data processor;

Fig. 16 is a flow chart showing an exemplary process of
manufacturing a disc-shaped record medium 100 according to

an embodiment of the present invention; and
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Figs. 17A to 17G are diagrams of cross-sections
showing an exemplary process of manufacturing a disc-shaped

record medium 100.

Next, a disc-shaped record medium, a method for
manufacturing the same, and an apparatus for manufacturing
the same accordihg to an embodiment of the present invention
will be described referring to the drawings.

(1) A disc-shaped record medium

Fig. 2 is a perspective view of a disc-shaped record
medium which is partially fractured for showing its exemplary
structure according to an embodiment of the present invention.

In this embodiment, a simulation for reducing
crossfalk is performed in the process of manufacturing an
original disc for the disc-shaped record medium. Based on the
result of the simulation, a control signal for groove formation is
produced, and pre-format addresses are written in the original
disc by the control signal. The disc-shaped record medium is
manufactured using the original disc.

The disc-shaped record medium 100 shown in Fig. 2 is
a write once optical disc (CD-R) or a rewritable optical disc
(CD-RW). The disc-shaped record medium 100 has pregrooves
which spirally extend from the inner peripheral section toward

the outer peripheral section around a hole 6 for fastening the
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record medium as a center. When data (i.e. information) is
recorded and reproduced, a laser beam is induced along the
pregrooves 1. The pregrooves 1 are defined (i.e. partitioned) by
lands 2 as shown in the enlarged drawing of the plain surface of
the disc-shéped record medium 100, and are slightly serpentine
in the form of sine wave (hereinafter, referred to as wobble).

The disc-shaped rec.ord medium 100 has, as shown in
the enlarged drawing of its cross section, a discoid substrate 11
formed with pregrooves 1 in the form of pits defined by lands 2-
in the form of projections. Each pregroove 1 has at least a
pigment layer 12, and a reflection layer 13 made of gold and the
like is formed on the land 2 and the pregroove 1 so as to cover
the pigment layer 12. On the reflection layer 13, a protective
layer 14 is formed for the purpose of protection. In this
manner, an optical disc 10 such as CD-R and CD-RW is
constituted.

In an exemplary structﬁre of the disc-shaped record
medium 100 shown in Fig. 3A, a land 2 is defined as a portion
between two adjacent pregrooves 1. Both side surface of the
pregroove 1, which coincides to each sloped surface of the land
2, is formed with a slight wobble in the form of sine wave, as ’
shown_ in an example of a light beam scan of Fig. 3B. The
wobble component is based on the control signal (hereinafter,
referred to as a wobble signal) SWB for groove formation at the

time of manufacturing the original disc for the disc-shaped
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record medium 100, and has been subjected to FM modulation.
The circle broken lines in Fig. 313 show spot diameters of the
light beam, and indicate the case where the irradiation
diameters thereof are relatively enlarged as the pregrooves are
formed so as to be closer to each other in proportional to the
increase in a storage density lof the disc-shaped record mediunﬁ
100. _

In the manufacturing of the original disc for the disc-
shaped record medium 100, a simulation is conducted to know -
the characteristic of control signal SWB for groove formation
which is to be used for writing pre-format addresses in the
original disc as a signal effective in reducing the crosstalk
between adjacent pregrooves 1 to a minimum value. The |
crosstalk is considered to be caused by the coexistence of an
arbitrary pre-format address with the other pre-format address
adjacent to the arbitrary address in the inner and outer
peripheral direction at the reading point of the arbitrary pre-
format address. Defining the spot diameter of the light beam
to be at a constant value, as lands 2 are Arranged at narrower
pitch P in accordance with the demand for recording
inférmétion in higher density, the disc is proportionally
compacted. As a result of this, crosstalk is easily generated.

In this simulation, Gspecific dummy information for
timing adjustment is inserted beforehand between a pre-format

address in the target frame and a pre-format address in the
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other frame next to the target frame. In this manner, a bi-
phase signal (i.e. a pulse signal) DBP which allows the crosstalk
between adjacent pregrooves 1 is reduced to a minimum value
can be found. The bi-phase signal DBP is a signal obtained by
conducting baseband modulation referred to as bi-phase
(hereinafter, simply referred to as bi-phase modulation in some

cases) for the pre-format addresses.

After that, based on the bi-phase signal DBP obtained
from the result of the simulation, the control signal SWB for
groove formation is produced. Based on the control signal
SWB, a light beam with a predetermined intensity is caused to
oscillate on the original disc in its inner and outer peripheral
direction. At the same time, grooves are formed on the original
disc in the state where the original disc is rotated at a
predetermined linear velocity to define the pregrooves 1 and the
lands 2 on the original disc. As a result of these processes, in
the original disc, pre-format address (hereinafter, referred to as
time axis information in some cases) are written, and a
recommended value of the power of the laser beam optimum for
recording is encoded. By use of thus-obtained original disc,

the disc-shaped record medium 100 is produced.

The time axis information is constituted by at least
synchronization information, minutes information, second
information, frame information, and error correction

information in one frame. Hereinafter, the time axis
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information for all frames is referred to as ATIP (absolute time
in pregroove) information in some cases. The ATIP information
is written, for example, in the both side surfaces Us, Ut of the
pregroove 1 between two lands 2a, 2b shown in Fig. 3B, that is,
in the side surface Us of the land 2a located at the inner

peripheral side of the pregroove 1, and in the side surface Ut of
the land 2b located at the outer peripheral side of the pregroove |
1 in such a manner that the ATIP information in the side surface
Us is synchronous with the ATIP information written in the side -
surface Ut. Therefore, each ATIP information can be read as a
wobble signal SWB by detecting the wobble formed in the land
2b located at the outer peripheral side at a preceding side spot

3.

The preceding side spot 3 is a light beam preceding a
main spot 4 which is a light beam for information recording.
The wobble formed in the land 2a located at the inner peripheral
side is detected as a wobble signal SWB by a posterior side spot
5. The wobble signél SWB is produced in such a manner that
its center frequency becomes 22.05kHz for example, when the
disc is rotated at a standard velocity (CLV) of a compact disc
(CD). One sector.of the ATIP information is constituted in
such a manner as to coincide to one data sector (2352 byte)

- after the signal is recorded. Therefore, at the time of recording
information, data is written in the state where the sector of the

ATIP information is synchronous with the data sector. For
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example, when a pre-format éddress is designated, the
pregroove 1 is irradiated with a light beam with a predetermined
intensity, and the information is written.

An exemplary relationship between the ATIP
information, bi-phase signal DBP, and the wobble signal SWB is
described. The ATIP information shown in FIG. 4A is subjected
to bi-phase modulation, and is adjusted so that the logical
levels “1” and “0” are exchanged with each other per a
predetermined period, and also the average numbers of “1” and -
“0” become identical to each other. As a result of the bi-phase
modulation, a bi-phase signal DBP shown in Fig. 4B is
obtained. The bi-phase signal DBP is then subjected to FM
modulation to be a wobble signal (i.e. a control signal for groove
formation) SWB. Thatis, FM modulation is conducted in such
a manner that, when the logical level of the bi-phase signal DBP
is “17, the frequency is adjusted to 23.05kHz, and when the
logical level of the bi-phase signal DBP is “0”, the frequency is
adjusted to 21.05kHz. As a reéult, the wobble signal SWB
shown in Fig. 4C having a carrier signal which has been
subjectéd to FM modulation in such a manner that its center
frequency is 22.05kHz as described above is produced.

As described above, in the disk-shaped record medium
100 according to the embodiment of the present invention,
phase modulation caused by the crosstalk between adjaéent

pregrooves 1 can be prevented even if a light beam is applied
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across the adjacent pregrooves 1 when an arbitrary pre-format
address is designated to write information in the pregroove 1, or
the information is read from the pre-format address. As a
result, jitter can be suppressed. With this arrangement, it
becomes possible to provide a writable optical disc 10 such as
CD-R and CD-RW having high storage density in which the
pregrooves 1 are arranged at pitches narrower than the
irradiation diameter of the light beam.

(2) An apparatus for manufacturing the disc-shaped record
medium

Fig. 5 is a block diagram showing an exemplary
structure of an apparatus 200 for manufacturing the disc-
shaped record medium accofding to an embodiment of the
present invention.

In this embodiment, a simulation is conducted at the
time of writing pre-format addresses in an original disc for the
disc-shaped record medium. In the simulation, in order that
the crosstalk caused by the coexistence of an arbitrary pre-
format address with the other pre-format-address adjacent to
the arbitrary pre-format address in the inner and outer
peripheral direction at the reading point of the arbitrary pre-
format address, specific dﬁiﬂmy information for timing
adjustment is inserted beforehand between the pre-format
address in the target frame and the pre—formét address in the

other frame next to the target frame. Based on the result of
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the simulation, the pregrooves 1 and the lands 2 are defined on
the original disc. In thus-formed original disc, there is no
problem in preventing crosstalk between adjacent pregrooves 1.
By use of the original disc, it is possible to manufacture a
writable optical disc having high stofage density.

The apparatus 200 for manufacturing the disc-shaped
record medium shown in Fig. 5 is an apparatus for
manufacturing an original disc 101 in which pre-forrhat
addresses constituted by at least synchronous information,
minutes informat_ion, second information, frame information,
and error correction information in one frame are written in the
grooves for guiding a light beam. It is obvious that the original
disc 101 is not limited to the disc in which the pre-format
addresses constituted by these kinds of information, but may
be a disc in which pre-format addresses constituted by a
sector number-and a cluster number are written. The disc-
shaped record medium 100 is manufactured using the original
disc 101.

The manufacturing apparatus 200 shown in Fig. 5 has
a data processor 20. The data processor 20 conducts a
simulation where, in order that the crosstalk caused by the
coexistence of an arbitrary pre-format address with the othler
pre-format address adjacent to the arbitrary pre-format
address in the inner and outer peripheral direction at the

reading point of the arbitrary pre-format address, specific
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dummy information for timing adjustment is inserted
beforehand between the pre-format address in the target frame
and the pre-format address in the other frame next to the target
frame. The data processor 20 includes a database 21, a
personal computer (hereinafter, referred to as PC) 22, and the
like.

A signal generator 30 is connected to the data
processor 20. The signal generator 30 generates a control
signal SWB for groove formation based on the result of the
simulation. The control signal SWB is a combination of sine
wave signals each of which is obtained by frequency-modulating
a carrier signal at a frequency of 22.05kHz with a frequency of
* 1kHz based on the pulse signal obtained after the pre-format
address is subjected to baseband modulation in a bi-phase
modulation mode. |

The signal generator 30 has, for example, a pulse
generator 31, a bi-phase modulator 32, an oscillator for
22.05kHz, an oscillator 34 for 1kHz, and an FM modulator 35.
The ATIP information is supplied from the above-described PC
22 to the bi-phase modulator 32. A reference pulse signal S1
is supplied from the pulse generator 31 to the bi-phase
modulator 32. In the bi-phase modulator 32, the reference
pulse signal S1 is subjected to bi-phase modulation based on
the ATIP information to be a bi-phase signal DPB, and the bi-
phase signal DPB is output from the bi-phase modulator 32.
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The FM modulator 35 is connected to the bi-phase
modulator 32, and the bi-phase signal DBP is supplied from the
bi-phase modulator 32 to the FM modulator 35. The oscillator
33 for 22.05kHz and the oscillator for 1kHz are connected to the
FM modulator 35. The carrier wave signal at a frequency of
22.05kHz and the sine wave signal at a frequency of 1kHz are
supplied to the FM modulator 35. In the FM modulator 35, the
carrier wave signal at a frequency of 22.05kHz is frequency-
modulated by the sine wave signal at a frequency of 1kHz based -
on the bi-phase signal DBP to produce a control signal (i.e. a
wobble signal) SWB for groove formation.

An information writer 40 is connected to the signal
generatoxi 30. In the information writer 40, pre-format
addresses are written based on the control signal SWB for
groove formation. The information writer 40 has, for example,
a spindle motor 41, an actuator 42, a laser emission source 43,
a light receiver 44, a drive scanner 45, a write controller 46, and
the like.

The original disc 101 for the disc=shaped record
medium 100 is mounted to the spindle motor 41, and is
operated to rotate at a standard velocity of a CD (CLV) (i.e. a
specified linear velocity) based on the motor control signal S2.
The motor control signal S2 is supplied from the write controller
46 to the spindle motor 41. The actuator 42, the laser

emission source 43, and the light receiver 44 described above
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together constitute a normal optical pickup. Based on the
drive control signal S3, the drive scanner 45 drives the optical
pickup to scan the original disc 101 in its radial direction. The
drive control signal S3 is supplied from the write controller 46
to the drive scanner 45.

A laser control signal S4 is supplied from the above-
described write controller 46 to the laser emission source 43.
The laser emission source 43 is controlled so as fo emit a light
beam with a specified intensity. A control signal SWB for
groove formation is supplied from the FM modulator 35 to the
actuator 42. The actuator 42 causes the light beam with a
specified intensity to oscillate on the original disc 101 in its
inner and outer peripheral direction. As thf: light receiver 44,
a quadrant photodetector is used. The light receiver 44
detects whether or not the grooves are formed on the original
disc 101, and produces a groove formation detecting signal S5.
The groove formation detecting signal S5 is output to the write
controller 46. The write controller 46 is connected to the
above-described PC 22. The write controeller 46 conducts a
control where, based on a write control signal S6 supplied from
the PC 22, the original disc 101 is allowed to rotate at a
specified linear velocity with a light beam with a specified
intensity, and the optical pickup is driven to scan the original

disc in its radial direction. In this manner, the pregrooves 1
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and the lands 2 are defined, and the pre-format addresses are
written..

Next, an exemplar_y frame structure of the ATIP
information constituting the pre-format addresses, and
exemplary structures of non-inverted and inverted bi-phase
signals DBP will be described.

In the ATIP information shown in Fig. 6, the first four
bits constitute synchronous information which is a
synchronous signal SYNC. The next eight bits constitute
minute information indicated by 2 digit BCD. The subsequent
eight bits constitute second information indicated by 2 digit
BCD. The further subsequent eight bits constitute frame
information indicated by 2 digit BCD. The last 14 bits
constitute error correction information indicated by cyclic
redundancy code (CRC). The pre-format address in one frame
is constituted by 42 bits. The information as the
recommended value of the power of the laser beam optimum for
recording is multiplexed so as to be contained in the time axis
information at a certain ratio. -

The non-inverted bi-phase signal DBP shown in Fig. 7A
has a pulse waveform obtained by conducting a bi-phase
modulation for the pre-format addresses in one frame. The
inverted bi-phase signal DBP (the upper bar is omitted) shown
in Fig. 7B has a pulse waveform obtained by inverting the pulse

waveform shown in Fig. 7A. In this embodiment, the data
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processor 20 conducts a baseband modulation in the bi-phase
modulation mode for the reference pulse signal S1 where the
non-inverted bi-phase DBP shown in Fig. 7A is connected as it
is, or the inverted bi-phase signal DBP having a pulse waveform
obtained by inverting the pulse waveform of the ﬁon—inverted
bi-phase DBP is connected, depending on whether the waveform
of the last pulse signal constituting the error correction
information of the immediately preceding pre-format address is
at a high level (hereinafter, referred to as a H level) or ét a low -
level (hereinafter, referred to as a L level). Before this
prbcessing conducted by the data processor 20, a simulation is
conducted where dummy infofmation for timing adjustment is
inserted beforehand between a pre-format address in a target
frame and a pre-format address in the other frame next to the
target frame. —in this manner, a bi-phase signal (i.e. a pulse
signal) DBP which reduces the crosstalk between adjacent
pregrooves 1 to a minimum value can be found.

Next, the bi-phase signal DBP constituting the target
pre-format address, and an exemplary crosstalk between
adjacent pregrooves will be described.

Fig. 8A is a diagram showing a pﬁlsc waveform of a
bi-phase. signal X which is produced in the pregroove and
constitutes the pre-format address to be evaluated. When the
bi-phase signal X to be evaluated is synthesized with a bi-phase

signal Y produced in the adjacent pregroove shown in Fig. 8B,
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that is, when the exclusion logical sum of the bi-phase signal X
and the bi-phase signal Y is inverted, a synthetic waveform
signal Sxy having a relatively long H level is observed as shown
in Fig. 8D.

Sxy=(X+Y)(X+Y)

The bi-phase signal Y is synthesized having a phase
slightly different from that of the bi-phase signal X to be
evaluated. The synthetic waveform signal Sxy having a long H
level is evaluated as receiving only small influence of crosstalk. .

When the bi-phase signal X to be evaluated is
synthesized with the bi-phase signal Z (having a waveform
obtained by inverting the waveform of the bi-phase signal Y)
produced in the adjacent pregroove shown in Fig. 8C , a
synthetic waveform signal Sxz having extremely short H level is
observed as shown in Fig. 8E.

Sxy=X;I_+5(_Y

The synthetic waveform signal Sxz having a short H
level is evaluated as receiving a large influence of crosstalk.
There are some cases where the bi-phase~signal X to be
evaluated is phase-modulated by the synthetic waveform signal
Sxy.

Fig. 9 is a diagram showing a wobble waveform based
on the bi-phase signal X to be evaluated, and a wobble
waveform based on the synthetic waveform signal Sxy. As

shown in Fig. 9, these wobble waveforms are substantially in-
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phase with each other, and have the same zero intersections

with each other, although there is a difference in amplitud.es

therebetween. Almost no influence of crosstalk is created at
the -timé of d'e'coding'the pre-format addresses.

Contrary to the above, when the wobble waveform
based on the bi-phase signal X to be evaluated, and the wobble
waveform based on the synthetic waveform signal Sxz are
observed as shown in Fig. 10, there is a difference in phases
between these wobble waveforms. There are portions where
zero intersections of the wobble waveforms are not coincide to
each other, and the amplitude of the synthetic waveform signal
Sxz is modulated. There is a strong influence of crosstalk at
the time of decoding the pre-format addresses in the target
frame. As a result, there is.a fear that the recording and
reproducing apparatué may misread the pre-format addresses.

In order to avoid such troubles as described above, in
this embodiment, as shown in Figs. 11A, 11B and 12A, 12B,
four kinds of specific dummy information (hereinafter, referred
to as connection bits) for timing adjustment are prepared. The
cbnnection bit O or 1 is inserted in such a manner that the
non-inverted bi-phase DBP shown in Fig. 7A is connected as it
is, or the inverted bi-phase signal DBP having a pulse waveform
obtained by inverting the pulse waveform of the non-inverted
bi-phase DBP is connecfed, depending on whether the waveform

of the last pulse signal constituting the error correction
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information of the immediately preceding pre-format address
ends at a H level or at a L level (hereinafter, it is expressed by an
expression “the last bit qf CRC is 1 or 0” in some cases.)

In this embodiment, the connection bit 0 having a
single pulse waveform shown in Fig. 11A is selected when the
iminediately preceding bi-phase signal DBP has a pulse
wavefofm at a H level {(23.05kHz), and the non-inverted bi-
phase signal DBP having the synchronous information shown
in Fig. 7A starting from the H level is connected. The
connection bit O shown in Fig. 11A has a waveform falling from
the H level to the L level, and then raising to the H level.

Similarly, when an inverted bi-phase signal DBP having
a synchronous information shown in Fig. 7B starting form the L
level, the connection bit 1 shown in Fig. 11B is selected. The
connection bit 1 shown in Fig. 11B has a pulse waveform for one
cycle with a pulse width about a half of the pulse width of the
connection bit 0 shown in Fig. 11A. Thatis, the connection bit
1 shown in Fig. 11B has a waveform falling from the H level to
the L level, and then raising to the H level, and again falling to
the L level.

The connection bit 1 having a pulse waveform shown in
Fig. 12A is selected when the immediately preceding bi-phase
signal DBP has a pulse waveform at a L level (21.05kHz}, and
the non-inverted bi-phase signal DBP having the synchronous

information shown in Fig. 7A starting from the H level is
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connected. The connection bit 1 shown in Fig. 12A has a pulse
waveform which is obtained by inverting the pulse waveform of
the connection bit 1 shown in Fig. 11B. That is, the
connection bit 1 shown in Fig. 12A has a waveform raising from
the L level to the H level, and then falling to the L level, and.
again raising to the H level.

Similarly, when an inverted bi-phase signal DBP having
a synchronous information shown in Fig. 7B starting form the L
level, the connection bit 0 shown in Fig. 12B is selected. The-
connection bit 0 shown in Fig. 12B has a pulse waveform
obtained by inverting the waveform of the pulse waveform of the
connection bit 0 shown in Fig. 11A. That is, the connection bit
0 shown in Fig. 12B has a waveform raising from the L level to
the H level, and then falling to the L level.

Fig. 13 is a diagram showing an image of exemplary
data raws of ATIP information in which dummy information for
timing adjustment is inserted between pre-format addresses
constituted by 42 bits/frame. In this embodiment, any one
selected from four dummy information for timing adjustment
shown in Figs. 11A, 11B and 12A, 12B is inserted between
pre-format addresses'.shown in Fig. 13 in accordance with the
simulation conducted by the data processor 20.

Next, the simulation processing conducted by the data

processor 20 will be described.
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Fig. 14 is a diagram showing an image of exemplary
arrangement of pregrooves 1 in a data processor. In this
embodiment, before the pre-format addresses are written in the
original disc 101 for the disc-shaped record medium 100, the
pregrooves 1 in which the ATIP information for all frames are to
be written are arranged on one line shown in Fig. 14 in the PC
22, and a simulation is conducted. Each pregroove 1 is
arranged together with the lands 2a, 2b on its both sides. The
reading point of an arbitrary pre-format address’'is rectangular )
information shown by an alternate long and short dashed line in
Fig. 14, and is scanned in the radial direction so as to
correspond to the position irradiated with the light beam. The
crosstalk caused by the coexistence of an arbitrary pre-format
address with the other pre-format address adjacent to the
arbitrary pre-format address in the inner and outer peripheral
direction at the reading point of the arbitrary pre-format
address is observed.

In this embodiment, a connection bit prepared
beforehand is connected between the pre-}ormat address in the
target frame and the pre-format address in the other frame .next
to the target frame, depending on the logical value (0 or 1) of the
last bit of CRC at the reading point of an arbitrary pre-format
address. The data processor 20 determines the connection pit
which reduces the crosstalk caused by the coexistence of an

arbitrary pre-format address with the other pre-format address
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adjacent to the arbitrary address in the inner and outer
peripheral direction to a minimum value.

Fig. 15 is a flow chart showing an exemplary simulation
processing conducted by the data processor 20. First, in Step
A1l of the flowchart shown in Fig. 15, a pregroove 1 in which
ATIP information for all frames is written is arranged on one line
in the PC 22 (see Fig. 14).

Then, the procedure proceeds to Step A2. In Step A2,
the calculator in the PC 22 determines whether or not the
logical value of the last bit of CRC of the pre-format address in
the target frame is 1 (23.05kHz), or the logical value of the bit is
0 (21.05kHz). When the logical value of the last bit of CRC of
the pre-format address in the target frame is 1, the procedure
proceeds to Step A3 where the connection bit 0 shown in Fig.
11A for example is connected to select the non-inverted bi- |
phase signal DBP. After that., the procedure proceeds to Step
A4 where the scan is conducted by a laser beam in such a
manner that the laser beam extends off the lands 2a, 2b
partitioning the target pre-groove 1 to obt;in a synthetic signal.

After that, the procedure proceeds to Step A5 where the
connection bit 1 shown in Fig. 11B is connected to select the
inverted bi-phase signal DBP. Then, the procedure proceeds
to Step A4 where the scan is conducted by a light beam in the
same manner as conducted above, so as to obtain a synthetic

signal. After that, the procedure proceeds to Step A7 where it
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is judged which to select between the connection bits 1 and 0 in
order to further reduce the crosstalk, and the connection bit to
be inserted between the pre—forinat address in the target frame
and the pre-format address in the next frame is determined.
The judgement and determination also can be conducted by an
operator.

. When the logical value of the last bit of CRC of the
pre-format address in the target frame is 0 (21.05kHz) in Step
A2, the procedure proceeds to Step A8. In Step A8, the
connection bit 1 shown in Fig. 12A is connected for example to
select the inverted bi-phase signal DBP. Then, the _procedure
proceeds to Step A9 where the scan is conducted by a liglr_lt beam
in the same manner as that described above to obtain a
synthetic signal.

After that, the procedure proceeds to Step AIQ where
the connection bit 0 shown in Fig. 12B is connected to select the
non-inverted bi-phase signal DBP. Then, the procedure
proceeds to Step Al1 where the scan is conducted by a light
beam in the same manner as that conducted above to obtain a
synthetic signal. After that, the procedure proceeds to A step
A12 where it is judged which to select between the connection
bits O and 1 in order to further reduce the crosstalk, and the
connection bit to be inserted between the pre-format address in

the target frame and the pre-format address in the next frame is
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determined. The judgement and determination are conducted
in the same manner as described above.

Then, it is judged whether or not the simulation is to be
finished in order to insert the connection bits in the pre-format
addresses in all frames. When the connection bits for all
frames are still not determined, the procedure returns to Step
A2, and the Steps A2 to A7 or Steps A8 to A12 are repeated.
When the connection bits for all frames are determined, the
simulation processing is finished.

As described above, in the apparatus 200 for
manufacturing the disc-shaped record medium according to an
embodiment of the present invention, the control signal SWB for
groove formation is produced by the signal generator 30 based
on the result of simulation conducted by the data processor 20.
Thus-produced control signal SWB is output from the signal
generator 30 to the actuator 42 in the information writer 40.
In the information writer 40, the optical pickup is operated to
drive in the radical direction of the original disc 101 by the
drive scanner 45 based on the drive contrgl signal S3. In this
state, a light beam with a predetermined intensity is caused to
oscillate based on the control signal SWB for groove formation
by the actuator 42 on the original disc 101 in its inner and outer
peripheral direction. At the same time, grooves are formed on
the original disc 101 in the state where the original disc is

rotated at a predetermined linear velocity by the spindle motor
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41 to define the pregrooves 1 and the lands 2 on the original
disc.

As a result of these processings, the pre-format
addresses can be written. The apparatus can manufacture the
disc-shaped record medium 100 such as CD-R and CD-RW free
from the influence of crosstalk, even if a light beam is applied
across the adjacent pregrooves 1. In addition, the apparatus
also can manufacture a writable diéc—shaped record medium
100 having high storage density in which the prégrooves are
arranged at pitches narrower than the irradiation diameter of
the light beam. .

(3} A method for manufacturing the disc-shaped record
medium

Fig. 16 is a flow chart showing an exemplary
manufacturing of the disc-shaped record medium according to
an embodiment of the ﬁresent invention. ngs. 17A to 17G are
cross-sectional diagrams illustrating exemplary steps of
manufacturing the disc-shaped record medium.

In this embodiment, it is assumea that a disc-shaped
record medium 100 such as CD-R in which pre-format
addresses are written is manufactured using an original disc
101. Based on this assumption, in Step Bl of the flow chart
shown in Fig. 16, a simulation is conducted where, in order that
the crosstalk caused by the coexistence of an arbitrary pre-

format address with the other pre-format address adjacent to



the arbitrary pre-format address in the inner and outer
peripheral direction at the reading point of the arbitrary pre-
format address, specific dummy information for timing
adjustment.is ip§erted beforehand between the pre-format -
address in the tar_g(;.t frame and the pre-format address in the
other frame next to the target frame (Fig. 15).

After that, the procedure proceeds to Step B2 where a
control signal SWB for groove formation is produced based on
the result of the above-described simulation. In this
embodiment, the control signal SWB for groove formation is
produced by the signal generator 30 in the following steps.
That is, a pulse signal waveform constituting dummy
information for timing adjustment is connected depending on
whether the last bit of CRC of the immediately preceding pre-
format address ends at a high level or a low level.- As a result,
a bi-phase signal DBP constituting the pre-format addresses in
the next frame having synchronous information starting from
high level or low level is connected to produce the control signal
SWB for groove formation. -

Then, the procedure proceeds to Step B3 where the
original disc 101 is mounted on the apparatus 200 for
manufacturing the disc-shaped record medium. The material
for original disc 101’ has a predetermined thickness d as shown
in Fig. 17A, and is made of discoid metal plate or resin material

having high hardness formed with a hole 6 for fastening the
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original disc as is the case of conventional CD. The original
disc is mounted on the spindle motor 41 by fitting the hole 6
thereto (Fig. 5).

Then, the procedure proceeds to Step B4 where a laser
beam with a predetermined intensity.is caused to oscillate on
the original disc 101 in its inner and outer peripheral direction.
At the same time, grooves are formed on the original disc 101 in
the state where the original disc is rotated at a predetermined
linear velocity (about 1.2 to 1.4m/s) to define the pregrooves 1-
and the lands 2a, 2b on the original disc 101. As the laser
beam, a laser beam such as argon laser (with a wavelength of
0.4579 1 m) and He-Cd laser (with a wavelength of 0.4416 u m)
is used. In this manner, pré-format addresses can be written
on the original disc 101 shown in Fig. 17B.

In the step BS, a disc-shaped record medium 100 such
as CD-R is manufactured using the original disc 101. The
process of manufacturing CD-R is basically the same as the
process of manufacturing conventional CD, except for forming a
pigment layer 12. For example, a metal stamp 102 having ATIP
information is manufactured by a known manufacturing
method using the original disc 101 shown in Fig. 17C as a mold.
Then, ATIP information constituted by pregrooves 1 in the shape
of projections and lands 2 in the shape of pits is copied on a
CD-R substrate 11 using the metal stamp 102 shown in Fig.
17D. As the CD-R substrate 11, a discoid substrate 11 madé
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of a material such as polycarbonate and ultraviolet cured resin
that is used for conventional CD is used. The CD-R substrate
11 has a diameter of about 12cm or 8cm. When formed with a
diameter of about 12cm, the CD-R substrate 11 has a storage
capacity of SS0MB to 650MB (for 63 to 74 minutes). When
formed with a diameter of about 8cm, the CD-R substrate 11
has a storage capacity of 190MB (for 21 minutes).

After that, the CD-R substrate 11 having ATIP
information shown in Fig. 17E is spin-coated with a pigment to -
form at least a pigment layer 12 on the pregroove 1 (in the guide
groove). For example, green-colored pigment is dissolved in a
solvent, and the solvent is dropped on the CD-R substrate 11
while the CD-R substrate 11 is rotated at high velocity to create
a centrifugal force. The solvent of the pigment member is
spread over the CD-R substrate 11 by the centrifugal force to
form the pigment layer 12 having a uniform thickness (about
100nm). As the pigment membgr, a pigment such as cyanin
pigments, phthalocyanin pigments is used. The pigment layer
12 made of these pigments is suitable forrecording small pits,
and has high resistance to light. The pigment layer 12 is used
as a recording layer. On the pigment layer 12 shown in Fig.
17F, é reflective member such as gold and silver is sputtered to
form a reflection layer 13. On the reflection layer 13 shown in
Fig. 17G, a transparent UV (ultraviolet) protective member is

applied to form a protective layer 14. On the upper portion of
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the protective layer, a label is printed. Asa result, a disc-
shaped record medium 100 such as CD-R is obtained. The
disc-shaped record medium is a blank disc in which no
information is recorded in its record layer at the time when it is
delivered from the factory.

As described above, in the method for manufacturing
the disc-shaped record medium accofding to an embodiment of
the present invention, at the time of manufacturing a disc such
as CD-R in which pre-format addresses are written, a
simulation is conducted where, in order that the crosstalk
caused by the coexistence of an arbitrary pre-format address
with the other pre-format address adjacent to the arbitrary
pre-format address in the inner and outer peripheral direction
at the reading point of the arbitrary pre-format address,
specific dummy informati-on for timing adjustment is inserted
beforehand between the pre-format address in the target frame
and the pre-format address in the other frame next to the target
frame.

In this manner, a control signal SWB for groove
formation intended for the case where an arbifrary pre-format
address is designated and information is written in the
pregroove 1, and the information is read from the address is
produced . The control signal SWB for groove formation is
capable of removing the influence of crosstalk generated at the

time when a light beam is applied across the adjacent
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pregrooves 1. By writing the pre-format addresses based on
the control signal SWB, it is possible to manufacture a writable
CD-R having high storage density in which the pregrooves 1 are
arranged at pitches narrower than the irradiation diameter of
the light beam. The pre-format addresses of the disc-shaped
record medium 100 can be read using a conventional recording
and reproducing apparatus.

As described above, according to the disc-shaped
record medium of the present invention, a simulation is
conducted where, in order that the crosstalk caused by the
coexistence of an arbitrary pre-format address with the other
pre-format address adjacent to the arbitrary pre-format
address in the inner and outer peripheral direction at the
reading point of the arbitrary pre-format address, specific
dummy information for timing adjustment is inserted
beforehand between the pre-format address in the target frame
and the pre-format address in the other frame next to the target
frame. Based on the result of the simulation, a control signal
for groove formation is produced. Based™on the control signal,
a light beam with a predetermined intensity is caused to
oscillate on the original disc in its inner and outer peripheral
direction. At the same time, the original disc is rotated at a
predetermined linear velocity. In this manner, the pregrooves

and the lands are defined on the original disc. As a result of



these processes, pre-format addresses are written in the
grooves for guiding light beam.

In this structure, the influence of crosstalk generated
at the time when a light beam is-applied across the adjacent
pregrooves can be prevented even if a light beam is applied
across the adjacent pregrooves when an arbitrary pre-format
address is designated to write information in the pregroove, or
the information is read from the pre-format address. With this
arrangement, it becomes possible to provide a writable optical .
disc having high storage density in which the pregrooves are
arranged at pitches narrower than the irradiation diameter of
the light beam.

In the method for manufacturing the disc-shaped
record medium according to the present invention, a simulation
is conducted where specific dummy information for timing

adjustment is inserted beforehand between a pre-format
| address in a target frame and a pre'—format address in the other
frame nekt to the target frame in such a manner that the
above-described crosstalk is suppressed.~

In this structure, a control signal for groove formation
intended for the case where an arbitrary pre-format address is
designated and information is written in the pregroove 1, and
the information is read from the address can be produced. The
control signal for groove formation is capable of removing the

influence of crosstalk generated at the time when a light beam
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is applied across the adjacent pregrooves. By writing the
pre-format addresses based on the control signal SWB, it is
possible to manufacture a writable CD-R having high storage
density in which the pregrooves are arranggd at pitches
narrower than the irradiation diameter of the light beam.

In the apparatus for manufacturing the .disc—shaped
record medium according to the present invention, an
information writer for writing pre-format addresses is provided.
In order to reduce crosstalk between adjacent pregrooves such .
as described above, a simulation is conducted where specific
dummy information for timing adjustment is inserted
beforehand between a pre-format address in a target frame and
a pre-format address in the other frame next to the target
frame. Based on the control signal, a light beam with a
predetermined intensity is caused to oscillate on the original
disc in its inner and outer peripheral direction. At the same
time, grooves are formed on the original disc in the state where
the original disc is rotated at a predetermined linear velocity to
define the pregrooves and the lands on thre original disc.

In this structure, it is possible to manufacture a disc-
shaped record medium free from the influence of crosstalk even
if a light beam is applied across the adjacent pregrooves. In
addition, it is possible to manufacture a writable optical disc

having high storage density in which the pregrooves 1 are
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arranged at pitches. narrower than the irradiation diameter of
the light beam with excellent reproducibility.

The present invention is extremely preferable when
applied to a writable optical disc such as a write once optical
disc (CD-R}, a rewritable optical disc (CD-RW}, and a mini disc
(MD)

43



M S:

1. A disc-shaped record medium in which pre-format
addresses are written along its grooves for guiding a light beam,

comprising, in order that the crosstalk caused by the
coexistence of an arbitrary pre-format address with the other
pre-format address adjacent to the arbitrary pre-format
address in the inner and outer peripheral direction at the
reading point of the arbitrary pre-format address, specific
dummy information for timing adjustment recorded beforehand .
between the pre-format address in the target frame and the

pre-format address in the other frame next to the target frame.

2. A disc-shaped record medium according to claim 1,
manufactured by use of an origihal disc in which the pre-format
addresses are written by causing a light beam with a
predetermined intensity to oscillate on the original disc in its
inner and outer peripheral direction while the original disc is
rotated at a predetermined linear velocity by the control signal
for groove formation produced based on & result of the
simulation td define pregrooves in the shape of pits and the

lands in the shape of projections on the original disc.

3. A method for manufacturing a disc-shaped record
medium in which pre-format addresses are written in its

grooves for guiding a light beam, comprising the steps of:

“ AR O A
* € L M s x



conducting a simulation where, in order that the
crosstalk caused by the coexistence of an arbitrary pre-format
address With.the other pre-format address adjacent to the
arbitrary pre-format address in the inner and outer peripheral
direction at the reading point of the arbitrary pre-format
address, specific dummy information for timing adjustment is
inserted beforehand between the pre-format address in the
target frame and the pre-format address in the other frame next
to the target frame;

| producing a control signal for groove formation based

on the result of the simulation; and

causing a light beam with a predetermined intensity to
oscillate on the original disc in its inner and outer peripheral
direction while the original disc is rotated at a predetermined
linear velocity to define pregrooves in the shape of pits and the
lands in the shape of projections on the original disc, thereby

writing the pre-format addresses in the original disc.

4. The method according to claim 3, wherein the
pre-format addresses include at least error correction
information, and

wherein the pre-format addresses are formed in a bi-
phase modulation mode where, depending on whether the
waveform of the last pulse signal constituting the error

correction information of the immediately preceding pre-format
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address ends at a high level or low level, the waveform of the
pulse signal constituting the pre-format address in the next
frame is connected without being inverted, or the waveform of

the pulse signal is inverted and connected.

S. The method according to claim 4, wherein in the
step of producing the control signal for groove formation, when
the waveform of the last pulse signal constituting the error
correction information of the immediately preceding pre-format -
address ends at high level, subsequent to a wavéform of pulse |
signal constituting dummy information for timing adjustment,
a waveform of a pulse signal constituting a pre-format address
in the next frame including synthetic information starfing at

high level or low level is connected.

6. The method according to claim 4 or 5, wherein in the
step of producing the control sigﬁal fpr groove formation, when
the waveform of the last pulse signal constitut'ing the error
correction information of the immediately Preceding pre-format
address ends at low level, a waveform of pulse signal
constituting dummy information for timing adjustment is
connected, and then a waveform of a pulse signal constituting a
pre-format address in the next frame including synthetic

information starting at high level or low level is connected.

* c L L] 1] *
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7. The method according to claim 4, 5 or 6, wherein the
control signal for groove formation is constituted by a sine wave
signal produced by, after conducting a baseband modulation for
the pre-format addresses in the bi-phase modulation mode,
frequency-modulating a carrier signal at a frequency of
22.05kHz with a frequency of *1kHz based on a pulse signal

obtained as a result of the baseband modulation.

8. An apparatus for manufacturing a disc-shaped
record medium in which pre-format addresses aré written along
its grooves for guiding a light beam, comprising:

a data processor for conducting a simulation where, in
order that the crosstalk caused by the coexistence of an
arbitrary pre-format address with the other pre-format address
adjacent to the arbitrary pre-format address in the inner and
outer peripheral direction at the reading point of the arbitrary
pre-format address, specific dummy information for timing
adjustment is inserted beforehand between the pre-format
address in the target frame and the pre-format address in the
other frame next to the target frame;

a signal generator for producing a control signal for
groove formation based on the result of the simulation by the
data processor; and

an information writer for causing a light beam with a

predetermined intensity to oscillate on the original disc in its
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inner and outer peripheral direction while the original disc is
rotated at a predetermined linear velocity to define pregrooves
in the shape of pits and the lands in the shape of projections on
the original disc, thereby writing the pre-format addresses in

the original disc.

9. The apparatus according to claim 8, wherein the
pre-format addresses include at least error correction
information, and

wherein the data processor conducts a ..simulation in an
bi-phase modulation mode where, depending on whether the
waveform of the last pulse signal constituting the error
corre__ctioh information of the immediately preceding pre—fdrmat
address ends at a high level or low level, the waveform of the
pulse signal constituting the pre-format address in the next
frame connected without being inverted, or the waveform of the

pulse signal is inverted and connected.

10. The apparatus according to claim 9, wherein the
control signal for groove formation is produced in such a
manner that, when the waveform of the last pulse signal
constituting the error correction information of the immedié.tely
preceding pre-format address ends at high level, next to a
waveform of pulse signal constituting dummy information for

timing adjustment, a waveform of a pulse signal constituting a

* [ L M s *




pre-format address in the next frame including synthetic

information starting at high level or low level is connected.

11. The apparatus according to claim 9 or 10, wherein the
signal generator produces the control signal for groove
formation in such a manner that, when the waveform of the last
pulse signal constituting the error correction information of the
immediately-preceding pre-format address ends at low level,
subsequent to a waveform of pulse signal constituting dummy -
information for timing adjustment, a waveform of a pulse signalh
constituting a pre-format address in the next frame in'cluding
synthetic information sfarting at high level or low level is

connected.

12. The apparatus according to claim 9, 10 or 11, wherein the
control signal for groove formation is constituted by a sine wave
signal produced by, after conducting a baseband modulation for
the pre-format addresses in the bi-phase modulation mode,
frequency-modulating a carrier signal at a frequency of
22.05kHz with a frequency of *1kHz based on a pulse signal

obtained as a result of the baseband modulation.
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