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DESCRI PTI ON RECORDI NG APPARATUS TECHNI CAL FI ELD
The presQ@ 9872758t i on rel ates to a |l aser cutting machi ne PRENEPTHRMS4Tr a
recordi ng apparatus), or nore particularly, to an inprovenent to an
apparatus for manufacturing an optical disk stanper (die assenbly) useful
I n mass- produci ng an optical disk. B oW B
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BACKGROUND ART In recent years, several nethods have been proposed
for increasing the storage capacity of an optical disk. One of the nethods

is to physi rai se the density of tracks, that is, to itch
W g Bk desy

bet ween trac Anot her proposal has been nmade on the ass at a
finer pit is used for representing the 8ane data, and standardization has
pr ogr essed. For narrow ng the pitch between tracks, grooves defining
each tradkor P& & .f of weddZohtnged ¥ BETHd dovel Hirsh DY il & 1 hher Wor
this purpose, an optical systemincluded in a recordi ng appar at us
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enpl oyed during a mastering process or the like is controlled in order to
make the di anmeter of a spot beam emanating froma |aser snmaller than that

of a convemps/missd spot beam A method utilizing sup®CII¥@3Té4645 on has
been di scussed. Wiat is referred to as3super-resolution I s a phenonmenon
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a lens exhibiting alimted value of a nunerical aperture (NA) that matters
in cutting is used to make a spot | aser beam which has been diffraction-

limted NA), further smaller by utilizing the diff |on effects
of Iight “(%glysso However, when the nethod utilizing super-i’%@&qﬂ"ﬂ@ﬁ S

adopted, the intensity of a first side4l obe of a spot beam emanati ng from
the laser increases. This adversely affects a disk during cutting. The :
adverse effecd 5] s3itt eds3 { i € whEnt QUMY n{iiHE ) cigHi@eE out to formpits and
grooves simultaneously. For exanple, when cutting is carried out to
f orm grooves 3 @nsegcuth e&k{E Sitk skEld&sk i s exposed to a | aser beamused to
cut the disk for recording a pit nodul ated -according to a certain signal
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cutting of pit and groove), the side |obe of ‘the | aser beam used for
formng a pit overlaps a | aser beamused for form ng a groove. The power
of the Mmee8n~1sseam used for form ng a groove increases subPCAAPPTIMH6YS As a
result, a deep and broad groove is forged by the side of the pit. This
poses a problemthat an optical disk iS manufactured from which signals
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3 DI SCLOSURE OF THE | NVENTI ON A recordi ng apparatus in accordance
with the present invention for carrying out cutting so as to
simul taneously formpits and grooves on the basis of a s | i, signal
and grooV@ %825 conprises: a pit cutting signal generating means. for
generating and outputting a pit cuttin@ signal
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whose anplitude is proportional to each pit length or the I ength of eac
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cated by the pit signal; and a groove cutting signal generating
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correction associated with each pit length indicated by the pit signal
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| aser beam used for formng pits overlaps a | aser beam used for formng
grooves, the power of the | aser beamused for form ng grooves is cancel ed

the depPORMIBILadth of a portion of a oroove adjacent. torarBIAESs
| arger than the other portions thereof8 According to a preferred
enbodi nent of the present
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4 invention, when a pit length is relatively |large, a magnitude of
correctionis set to a large value. Wien a pit length is relatively small,
t he magniwode/zedso correction is set to a snmall val ue. PCTVR /0645
because when a pit length is rel ativelydarge, the possibility that a
groove gets broader or deeper because of° the aforesaid side | obe increases.
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recordi ng apparatus to which the present invention is adapted, Fi g.
3 is a'diagram showing a |ight beamused for formng pits and a |ight beam
used forv%gkg%ggbgrooves whi ch are converged on a resist b Fi g.

4is a bl ram showi ng a signal generator included |ﬁéinw?@%@¥Hl
apparatus in accordance with an enbodi t®nt of the present invention.
Fig. 51is atimng chart indicating operations of signal processing
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pattern of pits and grooves forned in
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stanper by a known apparatus; and
5 .

- P3038WO Fig. 8is atimng chart indicating a

vari-ant wobsepssvat i ons of signal processing perforned by tPeT/3Pyymeasss
generator shown in Fig. 4. 11
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35, 37, 43, 45: timng (phase) adjustnment circuit - 30; pit cutting

signal generation circuit 41: groove correction value selection
circuit woO982785D. groove correction signal generation circect/ireroaéss 49:
D/ A converter 51: subtractor 53, 55, 57: data bus line

100: pre-mastering process and cutting ppgcess 101: |ight beam used
for formng pits 102: light beamused for form ng grooves
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BEST MODE FOR CARRYI NG OUT THE | NVENTI ON An enbodi nent of the

present invention will be described

6 - P3038WD with reference to the d P

Fig. 1 WRM2MH: outline of a mastering process to which pet 4645
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the present invention is adapted. The present invention is adapted
to a process 100, that 1is, a pre-nmastering (for preparing recording
signal s) woewzmsso and cutting (for recording) process anon@PQIPIPO4EEESSES
described in Fig. 1. A mastering process is a process for creating a
stanper or die assenbly used to mass-prgggce an optical disk serving as a
hi gh-density information recording nedium (nmenory) by utilizing a (resin)
nol di ng techni que, and is alreadywel | -known.
Thedescrip%%fnfgﬁganasteringprocess will therefore be omtted.
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Fig. 2 is a block diagramshow ng an opti cal

apparatus (|l aser recordi ng apparat us)
enbodi e present invention.
t he procggg&%ﬁégfn Fig 1

light source 1, a plurality of

of

and 17,
wth wav
1.

and an objective |lens 19.

el%ﬁg%ﬁfgﬁ; 400

in

pol arizing splitter devices 5 and B/6a plurality of mirrors

nodul ator 3 stabilizes the intensity of

system included in a cutting
accordance with the first
The appar at us

' gyed in
The basi ¢ conponents of the apkgréﬁﬁé e a
light nmodulators 3, 9, and 21, a plurality

7, 11,
A laser for emtting blue |ight

nmto 450 nmis normally used as the |ight source

| aser

% 7 X




i ght by, on the basis of a |ight value control signal and noise
elimnation signal supplied externally, elimnating a noise_ fromlaser
| i ght erwOeasr21850f rom t he gas | aser serving as the PCT/IP97/04645

- 7 - P3038WO | ight source 1 and controlling the
anount of |aser light. For
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exanple an el ectro-optic nodul ator- (EQOV) ut|I|Z|ng a change in refractive
I ndex caused by applying an electric fietd is used, as the |ight nodul at or
3. .- The polarizing splitter device 5 splits the |aser light emtted
from the Ilght source 1 via the light nodulator 3 into a |ight beam used
for formng pits and a |light beamused for formng grooves. A polarization
beam splitter (PBS) is used as the polarilzi-ng splitter device 23038WO

The light nodulator 9 controls the on-off switching of a Iight source used
for formng pits and supplied fromthe

DESCRIPTION
RECORDING APPARATUS

TECHNICAL FIELD

The present invention relates to a laser cutting machine
(hereinafter a recording apparatus), or more particularly, to
an improvement to an apparatus for manufacturing an optical disk

étamper (die assembly) useful inmass-producing an optical disk.

BACKGROUND ART

In recent years, several methods have been proposed for
increasing the storage capacity of an optical disk. One of the
methods is to physically raise the density of tracks, that is,
to narrow a pitch between tracks. Another proposal has been
made on the assumption that a finer pit is used for representing
the same data, and standardization has progressed.

For narrowing a pitch. between tracks, grooves defining
each track or pits formed between the grooves must be made
thinner. For this purpose, an optical system included in a
recording apparatus employed during a mastering process or the
like is controlled in order to make the diameter of a spot beam
emanating from a laser smaller than that of a conventional -spot
beam. ‘

A method utilizing super-resolution has been discussed.

What is referred to as super-resolution is a phenomenon that
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pel arizing splitter device 5 via the mrror 7 according to a pit cutting
signal (indicating a pattern of pits to be formed) sent fromthe signa
generator. shown in Fig. 4. For exanple, an acousto-optic nodul ator (AOM
is used as the light nmodulator 9. The light nodulator 21 is a
device for controlling the intensity of a |light beamused for formng
grooves and supplied fromthe polariziwg2splitter device 5 acc®80838g0to a
groove cutting signal sent fromthe polarizing and splitting device 5.
For exanple, an acousto-optic nodulator (AOM) is used. The

pol arizing splitter device 15 bundles a |ight beam
a lens exhibiting a limit value of a numerical aperture (NA)

that counts in cutting is used to make a spot laser beam, which
has been diffraction-limited (8/NA), further smaller by
ﬁtilizing the diffraction effects of light.

However, when the method utilizing super-resolution is
adopted, the intensity of a first side lobe of a spot beam
emanating from the laser increases. This adversely affects a
disk during cutting. The adverse effect is intensified when
cutting is carried out to form pits and grooves simultaneously.

For example, when cutting is carried out to form grooves
consecutively, if a disk is exposed to a laser beam used to cut
the disk for recording a it modulated according to a certain
signal (simultaneous cutting of pit and groove), the side lobe
of the laser beam used for forming a pit overlaps a laser beam
used for forming a grobve. The power of the laser beam used
for forming a groove increases substantially. As a result, a
deep and broad groove is formed by the side of the pit. This
poses a problem that an optical 'disk from which signals properly
representing pits and grooves respectively cannot be reproduced
is manufactured.

Accordingly, an'object of the present invention is to
provide a recording apparatus capable of manufacturing an
optical disk from which signals properly representing pits and
grooves respectively can be reproduced even when the density

of tracks is physically increased.
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used for fornmi ng pits and supplied fromthe mrror 11 and a |ight. beam
used for forming grooves and control |l ed by -the light nodulator 21, and
ret-urns the bundle to one optlcal path. A polarization beamsplitter (PBS)
is used as the polarizing : ' '
splitter device 15. :
-3 - P3038WO

DISCLOSURE OF THE INVENTION
A recording apparatus in accordance with the present
invention for carrying out cutting so as to simultaneously form
pits and grooves on the basis of a supplied pit signal and groove
signal comprises: a pit cutting signal generating means for
generating and outputting a pit cutting signal whose amplitude
is proportional to each pit length or the length of each pit
indicated bﬁr the pit signal; and a groove cutting signal
generating means for generating a groove cutting signal by
subtracting a magnitude of collection associated with each pit
length indicated by the pit signal from the amplitude of the
groove signal, and outputting the groove cutting signal
according to the timing of outputting the pit cutting signal.
According to the constituent features, a magnitucie of
collection associated with each pit length indicated by the pit
signal is subtracted from the amplitude of the groove signal
in order to produce a groove recording signal. The groove
recording signal is output according to the timing of outputting
the pit cutting signal. Even when the side lobe of a laser beam
' used for forming pits overlaps a laser beam used for forming
grooves, the power of the laser beam used for forming grooves
is canceled by the power of the side lobe. Consequently, it
will not take place that the depth or breadth of a portion of
a groove adjacent to a pit gets larger than the other portions
thereof.

According to a preferred embodiment of the present
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The objective lens 19 converges two spot beans 101 and 102 in Fig. 3, that
I's, a spot beamused for formng pits and supplied fromthe polarizing
splitter .device 15 via the mrror and a spot beam used for form ng grooves
on the resist base23. The | aser beamused for formng pits and the |aser
beam wused for form ng grooves shall have been adjusted not to be displaced

- while being spaced by a half of a pitch Between tracks in a ra@8B83BWO

direction of the resist base23. Fig. 4 is a block diagram show ng a
"signal generator included in the recording apparatus in accordance with

- 'the enbodi nent of the present _invention. The _si gnal gener at or

gener at es a ¥iventdan nyhengapitdenahindst sel@ttvely large, a magnitude
of correction is set to a large value. When a pit length is
relatively small, the magnitude of correction is set to a small
value.
This is because when a bit length is relatively large,
the possibility that a gréove gets broader or deeper because

of the aforesaid side lobe increases.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic drawing showing a mastering process
to which the present invention is adapted;

Fig. 2 is a block diagram showing an optical system
included in a recording apparatus to which the present invention
is adapted;

Fig. 3 is a diagram showing a light beam used for forming
pits and a 1ight beam used for forming grooves which are converged
on a resist base;

Fig. 4 is a block diagram showing a signal generator
included in a recording apparatus in accordance with an
embodiment of the present invention;

Fig. 5 is a timing chart indicating operations of signal
processing performed by the signal generator shown in Fig. 4;

Fig. 6 is a diagram showing a pattern of pits and grooves
formed in a stamper by the recording apparatus of the embodiment;

Fig. 7 is a diagram showing a pattern of pits and grooves

formed in a stamper by a known apparatus; and
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the light nodulator 9 in Fig. 2 controls the on-off switching of a |ight
beam wused for formng pits, and generates -a groove cutting signal
according to which the light rmodul ator 21 controls the intensity of a
i ght - beam used for form ng grooves. The §ignal generator conprises, as
illustrated, a pit length detection circuit 31, a pit gain selection
circuit 33, a plurality of tim.ng (phasey -adjustment circuits B5038WQ 43
and 45, a pit cutting signal generation circuit 39, a groove correction
val ue selection circuit 41, a groove correction signal generation circuit
47, a D/a converter 49, and a subtractor 51. . The pit length
detection circuit Bigca cifl & dsiming chgreaindircadingm Yapianhiqt si gnal
generated synchronously with a cl ock

operations of signal processing performed by the signal

generator shown in Fig. 4.

DESCRIPTION OF REFERENCE NUMERALS
1: light source
3, 9, 21: 1light modulator
5, 15: polarizing splitter device
7, 11, 17: mirror
19: objective lens
23: resist base

31: pit length detection circuit

33: pit gain selection circuit

35, 37, 43, 45: timing (phase) adjustment circuit
39: pit cutting signal generation circuit |

41: groove correction value selection circuit

47: groove correction signal generation circuit
49: D/A converter

51: subtractor

53, 55, 57: @ata bus line

100: pre—masﬁering process and cutting process
101: light beam used for forming pits

102: 1light beam used for forming grooves

BEST MODE FOR CARRYING OUT THE INVENTION

An embodiment of the present invention will be described



--9 - P3038WO signal by a pit signal generation
source (not shown), and a clock signal input froma clock signha
generation source (not shown). Based on.the nunber of input clock pul ses,
a-pit-length or the length of a pit indicated by the pit signal is
det ected and

-6 - P3038WO

with reference to the drawings.

Fig. 1 shows the outline of a mastering process to which
the present invention is adapted.

The present invention is adapted to a process 100, that
is, a pre-mastering (for preparing recording signals) process
and cutting (for recording) process among the processes
described in Fig. 1. A mastéring'process is a process for
creating a stamper or die assembly used to mass-produce an
optical disk serving as a high-density information recording
medium (memory) by utilizing a (resin) molding technique, and
is already well-known. Thedescription of themastering process
will therefore be omitted.

Fig. 2 is a block diagram showing an optical system
included in a cutting apparatus (laser recording apparafus) in
accordance with the first embodiment of the present invention.

The apparatus is employed in the process 100 in Fig. 1.
The basic components of the apparatus are a light source 1,
a plurality of light modulators 3, 9, and 21, a plurality of
polarizing splitter devices 5 and 15, a plurality of mirrors
7, 11, and 17, and an objective lens 19.

A laser for emitting blue light with wavelengths of 400
nm to 450 nm is normally used as the light source 1.

The light modulator 3 stabilizes the intensity of laser
light by, on the basis of a 1light value control signal and noise
elimination signal suppliéd externally, eliminating a noise

from laser light emanating from the gas laser serving as the



cohverted into, for exanple, 4-bit or 8-bit data (which shall be referred
to as pit length data). The pit length data is output to the pit gain
sel-ection circuit 33 and groove correction value selection circuit 41 over
the data bus 53. The reason why the detection circuit 31 is used to detect
a pit length is that the degree by which the breadth and depth of a groove
- are affected by the side |obe of a |aser7beam used for f or m ngPP038WQari es
depending on a pit length. The pit Iength data is generated synchronously
with the clock signal. The pit length data and clock signal are therefore
mut ual Iy synchr onous. The pit gain selection circuit 33 is activated
when light source 1 and controlling the amount of laser light. For
example, an electro-optic modulator (EOM) utilizing a change
in refractive index caused by applying an electric field is used
as the light modulator 3.
The polarizing splitter device 5 splits the laser light
emitted from the light source 1 via the light modulator 3 into
a light beam used for forming pits and a light beam used for
forming grooves. A polarization beam splitter (PBS) is used
as the polarizing splitter device 5. _
The 1light modulator 9 controls the on-off switching of
a light source used for forming pits and supplied from the
polarizing splitter device 5 via the mirror 7 according to a
pit cutting signal (indicating a pattern of pits to be formed)
sent from the signal generator shown in Fig. 4. For example,
an acousto-optic modulator (AOM) is used as the light modulator’
9 L 3
The light modulator 21 is a device for controlling the
intensity of a 1ight beam used for forming grooves and supplied
from the polarizing splitter device 5 according to a groove
cutting signal sent from the polarizing and splitting device
5. For example, an acousto-optic modulator (AOM) is used.
The polarizing splitter device 15 bundles a light beam
used for forming pits and supplied from the mirror 11 and a 1light
beam used for forming grooves and controlled by the light

modulator 21, and returns the bundle to one optical path. A

polarization beam splitter (PBS) is used as the polarizing



triggered by a pit signal, and converts an anplitude (that is, a gain)
proportional to a pit length into 8-bit or :16-bit data (that is, gain
dat-a) on the basis of input pit length data. The gain data is then output
to the timng adjustnent circuit 35 over the data bus 55. The
timng adjustnment circuit 35 is activated when triggered by a pit signal
supplied via the timng adjustnent cireu8t-37, and adjusts theP3038WQ of
the read gain data, which is to be output to the pit cutting signa
generation circuit 39, according to the pit signal.

splitter device 15.

The objective lens 19 converges two spot beams 101 and
102 in Fig. 3, that is, a spot beam used for forming pits and
supplied from the polarizing splitter device 15 via the mirror
and a spot beam used for forming grooves on the resist base23.
The laser beam used for forming pits and the laser beam used
for forming grooves shall have been adjusted not tolbe displaced
while being spaced by a half of a pitch between tracks in a radial
direction of the resist base23.

Fig. 4 is a block diagram showing a signal generator
included in the recording apparatus in accordance with the
embodiment of the present invention.

The signal generator generates a pit cutting signal
according to which the iight modulator 9 in Fig. 2 controls the
on-off switching of a iight beam used for forming pits, and
generates a groove cutting signal according to which the light
modulator 21 controls the intensity of a light beam used for
forming grooves. The signal generator comprises, as
illustrated, a pit length detection circuit 31, a pit gain
selection circuit 33( a plurality of timing (phase) adjustment
circuits 35, 37, 43, aﬁd-45, a pit cutting signal generation
circuit 39, a groove correction value selection circuit 41, a
groove correction signal generation circuit 47, a D/A converter
49, and a subtractor 51.

The pit length detection circuit 31 calculates the AND

of an input pit signal generated synchronously with a clock
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The timng adjustnent circuit 37 is activated when .

- 10 - : P3038WD triggered by a pit signal, and outputs

a timng.signal, which is used to adjust the timng of a pit cutting

signal generated by the generation circuit 39 according to a groove

cutting signal
_ -9 - P3038WO

signal by a pit signal generation source (not shown), and a clock
signal input from a clock signal generation source (not shown).
Based on the number of input clock.'pulses, a pit length or the
length of a pit indicated by the pit signal is detected and
converted into, for example, 4-bit or 8-bit data (which shall
be referred to as pit lengthdata). Thepit lengthdata is output
to the pit gain selection circuit 33 and groove correction value
selection circuit 41 over the data bus 53. The reason why the
detection circuit 31 is used to detect a pit length is that the
degree by which the breadth and depth of a groove are affected
by the side lobe of a laser beam used for forming pits varies
depending on a pit length. The pit length data is generated
synchronously with the clock signal. The pit length data and
clock signal are therefore mutually synchronous. |

The pit gain selection circuit 33 is activated ‘when
triggered by a pit signal, and converts an amplitude (that is,
a gain) proportional to a pit length into 8-bit or 16-bit data
(that is, gain data) on the basis of input pit length data. The
gain data is then output to the timing adjustment circuit 35
over the data bus 55.

The timing adjustment circuit 35 is activated ﬁhen
triggered by a pit signal supplied via the timing adjustment
circuit 37, and adjusts the timing of the read gain data, which
is to be output to the pit cutting signal generation circuit
39, according to the pit signal.

The timing adjustment circuit 37 is activated when



oufput fromthe subtractor 51, to the generation circuit 39

The pit

cutting signal generation circuit 39 selects gain data proportional to a
pul-se duration of a pit signal on the basis of gain data whose timng is

adj usted by the adjustnent circuit 35, and converts the gai

n data into an

anal og signal. . The analog signal is then output to the light nodulator 9
as a pit cutting signal synchronously ikt < he timng signal s&038WPom

the adjustnent circuit 37. This causes the |ight nodul ator
the light beamused for formng pits into an analog form
groove correction value selection circuit 41 selects

9 to convert
The

triggered by a pit signal, and outputs a timing signal, which

is used to adjust the timing of a pit cutting signal generated

by the generation circuit 39 according to a groove cutting signal

output from the subtractor 51, to the generation circuit 39.

The pit cutting signal generation circuit 39 selects gain

data proportional to a pulse duration of a pit signal on the

basis of gain data whose timing is adjusted by the adjustment

circuit 35, and converts the gain data into an analog signal.

The analog signal is then output to the light modulator 9 as

a pit cutting signal synchronously with the timing signal sent

from the adjustment circuit 37. This causes the 1ight modulator -

9 to convert the light beam used for forming pits into an analog

form.

The groove correction value selection circuit 41 selects

a groove power correction value or groove correction pulse

frequency on the basis of input pit length data when triggered

by a pit signal, and converts it into 8-bit or 16-bit data (that

is, a groove correction value). The groove correction value

data is output to the adjustment circuit 45 over the data bus

57. The groove power correction value or groove correction

pulse frequency selected by the selection circuit

41 is

determined with a pit length by which cutting is carried out

and is therefore a predetermined value.

The timing adjustment circuit 43 is activated when

triggered by a pit signal, and outputs a timing signal used to

adjust the timing of outputting a groove correction signal



a-groove power correction value or groove correction pulse frequency on
the basis of input pit |length data when triggered by a pit signal, and
converts it into 8-bit or 16-bit data (that. is, a groove correction

val ue). The groove correction value data is output to the adjustnent
circuit 45 over the data bus 57. The groove power correction value or
groove correction pulse frequency sel eet®ll by the selection ci rRAA3IBWOL is
determined with a pit length by which cutting is carried out and is
therefore a predeterm ned val ue. The tim ng adjustnent circuit 43

is activated when
generated by the groove correction signal generation circuit

47 to the generation circuit 47. During a process during which
a pit cutting signal is generated using the pit signal, a delay
is produced because a signal is processed by the detection
circuit 31, selection circuit 33, adjustment circuits 35 and
37, and generation circuit 39. For delaying the groove cutting
signal by a longer time interval than the delay of the pit cutting
signal, the adjustment circuit 43 is requested to adjust the
delay of the groove cutting siénal. When a groove signal is
a direct current (DC), the adjustment circuit 43 is not requested
to delay a groove signal. When the groove signal is modulated
in some way, the groove signal must be delayed.

The timing adjustment circuit 45 is activated when
triggered by a pit éignal, and adjusts the timing of groove
correction value data read to be output to the generation circuit
47 according to the pit signal.

The groove correction signal generation circuit 47
calculates a magnitude of groové signal correction proportional
to pit length data on the basis of groove correction value data
whose timing is adjusted by the adjustment circuit 45 and
converts it into an énalog'signal. The analog signal is output
as a signal used for generating a pit cutting signal to the
subtractor 51 synchronously with the timing signal sent from
the adjustment circuit 43. The magnitude of correction is
subtracted from a groove signal by the subtractor 51, thus

preventing a drawback that a portion of a groove adjacent to
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triggered by a pit signal, and outputs a timng signal used to. adjust the
timng of outputting a groove correction signal gener ated by
the groove correction signal generation circuit 47 to the generation
circuit 47. During a process in which a pit cutting signal is generated
using the pit signal, a delay is produced because a signal is

- 12 - P3038WO

a pit gets broader or deeper than fhe other portions thereof
because of a side lobe caused by a spot beam of laser light used
for forming pits. When the magnitude of correction gets too
large, the portion of a groove may in turn get thinner or
shallower than the other portions thereof. The magnitude of
correction should therefore be set to a proper value.

The D/A converter 49 converts a groove signal input as
a digital signal from a groove signal generation source (not
shown) into an analog signal and outputs the analog signal to
the subtractor 51.

The subtractor 51 subtracts the analog signal output from
the generation circuit 47 from a groove signal converted into
an analog signal by the D/A converter 49. Due to the
subtraction, power equivalent to power to be superposéd on a
laser beam used for forming pits because of the side lobe of
a laser beam used for forming pits is canceled only when cutting
is carried out for forming pits. A signal resulting from the
subtraction is output as a groove cutting signal from the
subtractor 51 to the 1light modulator 21. This causes the light
modulator 21 to modul?te the light beam used for forming grooves
in an analog form.

The timing (phase) adjustment circuits 35 to 45 adjust
timing so as to phase a pit cutting signal output from the pit
cutting signal generation circuit 39 to the light modulator 9
and a groove cutting signal output from the subtractor 51 to

the'light modulator 21. This prevents the cutting signals from



prdcessed by the detection circuit 31, selection circuit 33, adjustnent

circuits 35 and 37, and generation circuit :39. For del aying the groove

cutting signal by a longer tine interval than the delay of the pit cut

si gnal ,

groove cutting signal. Wen a groove signal is a direct current (DC),
adjustment circuit 43 is not requested-+d3el ay a groove signal P30A8WOt he
groove signal is nodulated in sone way, the groove signal nust be del ayed.
The timng adjustnent circuit 45 is activated when triggered by a pit

si gnal

out put to treecpmiadtineensiissent in bimbagi iy the ey ckilfhal .
groove correction signal generation circuit 47 calculates a

Consequently, a drawback that portions of a groove other than
a portion thereof adjacent to a pit get thinner can be prevented.
At this time, the positions of the beams in the circumferential
direction on the glass base shown in Fig. 3 must be adjusted
in the order of 107, m.'

Fig. 5 is a timing chart indicating operations of signal
processing performed by the signal generatbr shown in Fig. 4.

In Fig. 5, when cutting is_ started by exposing the resist
base 23 to light for forming pits and grooves simultaneously
at a time instant t0, a clock signal a is applied to the pit
length detection circuit 31. A pit signal b is gpplied to the
pit length detection circuit 31, pit gain selection circuit 33,
timing adjustment circuits 35, 37, 43, and 45, and groove
correction value selection circuit 41. A groove signal c rises
with the start of cutting at the time instant t0, is converted
into an analog signal by the D/A converter, and then applied
to the subtréctor 51.

At a step at which a pit cutting signal is generated using
the pit signal, an gpalog signal d having a rectangular wave
is generated as the pit cutting signal and output from the pit
cutting signal generation circuit 39 to the light modulator 9.
The pit cutting signal d represenﬁs gain data proportional to
each pulse duration of the pit signal. As apparent from
comparison of the pit signal b with the pit cutting signal d,

when a pit length is relatively large, the pit cutting signal

ting

the adjustnent circuit 43 is requested to adjust the delay of the

t he

and adjusts the timng of groove correction value data read to be

The



nagnitude of groove signal correction proportipnél to pit length data on
the basis of groove correction value data whose tinmng is adjusted by the
adj-ustment circuit 45 and converts it-into a analog signal. The anal og
signal is output as a signal used for generating a pit cutting signal to
the subtractor 51 synchronously with the timng signal sent from the
adjustment circuit 43. The magnitude of 18orrection is subtrad®IBEHOmM a
groove signal by the subtractor 51, thus preventing a drawback that a
portion of a groove adjacent to
is set to a relatively low signal level. When a pit length is
relatively small, the pit cutting signal is set to a relatively
high signal level.
At a step at which a groove cutting signal is generated
using a pit signal and groove~ signal, an analog signal e having
a rectangular wave is generated as the groove cuttiﬁg signal
and output from the subtractor 51 to the light modulator 21.
The groove cutting signal e is produced by subtracting the
analog signal indicating a groove correction value from the
groove signal converted into an analog signal. |
In consideration o_f the power of the side lobe of a laser
beam used for forming pits, the groove recording signal e is
set to a relatively low signal level for a pulse duration
corresponding to the.on—state time of the pit cutting signal.
Furthermore, as for'a pulse of the groove cutting signal e of
which pulse duration correspond to each pit length, like the
pit cutting signal, when a pit length is relatively large, .the.
groove cutting signal is set to a relatively low signal level.
When a pit length is relatively small, the groove cutting signal
~is set to a relative_ly high signal level.
As mentioned a-lbove, only when the résist base 23 is cut
to form pits, the signal level of the groove cutting signal e
is lowered by a magnitude proportional to the power of the side
lobe of a laser beam used for forming pits, and a magnitude by

which the signal level of the groove cutting signal is lowered

is varied according to a pit length. Grooves having a uniform



- 12 - P3038WO a pit gets broader or deeper. than the
ot her portions thereof because of a side |obe caused by a spot beam of

| aser light used for formng pits. Wien the magnitude of correction gets
too 1arge, the portion of a groove may in turn get thinner or shallower
than the other portions thereof. The magnitude of correction should
therefore be set to a proper val ue. - 15 -~ P3038WO

depth and breadth can therefore be formed in the resist base23.

Fig. 6 is a diagram showing a pattern of pits and grooves
formed in a stamper by means of the recording apparatus in
accordance with the embodiment of the present invention, ahd
Fig. 7 is a diagram showing a pattern of pits and grooves formed
in a stamper by means of a known recording apparatus.

As shown in Fig. 6, as far as grooves formed by the
recording apparatus in accordance with the embodiment of the
present invention are concerned, portions of grooves adjacent
to pits have substantially the same breadth as the other portions
thereof. There is no difference in depth between the portions
of the grooves adjacent to pits and the other portions thereof.
By contrast, as shown in Fig. 7, portions of grooves, which
are formed by a known récording apparatus, adjacent to pifs are
apparently broader than the other portions thereof. As. for the
depth of the grooves, the portions of the grooves adjacent to
the pits are deeper than the other portions thereof.

The recording apparatus in accordance with the embodiment
of the present invention can form grooves, of which depth and
breadth are more uniform than those of grooves formed by the
-known recording apparatus, in a stamper.

Fig. 8 is a timing chart indicating a variant of
operations of signal processing performed by the signal
generator shown in Fig. 4.

This variant is characterized in that when the resist base

23 is cut for forming pits, a plurality of rectangular waves,



_The D/A converter 49 converts a groove signal input as a digital signal
froma groove signal generation source (not- shown) into an anal og signal
.and outputs the analog signal to the subtractor 51. The subtractor
51 subtracts the anal og signal output from. the generation circuit 47 from
a groove signal converted into an analog signal by the D/A converter 49.
- Due to the subtraction, power equival eatléo-power to be super p@3038¥0 a
|'aser beam used for formng pits because of the side | obe of a |aser beam
used for formng pits is canceled only when cutting is carried out for

. forming pits. A signal resulting fromthe . )
which exhibits the same voltage levels during an on-state time

and off-state time and of which pulse duration during which an

on state is indicated is shorter, are produced according to a

pit length as pulses <1> to <4> of the groove cutting signal

e of which pulse durations correspond to bit lengths. In other
words, when the signal levels of each of the pulses <1> to <4>
whose pulse durations correspond to the bit lengths are
integrated relative to time, the signal levels of the pulses
<1> to <4> are substantially identical to those of the pulses

of the groove cutting signal e, which is shown in Fig. 5, of
which pulse durations correspond bit lengths. Thus, this
variant provides the same advantage as the aforesaid embodiment.

The description made above relates merely to an
embodiment of the present invention and its variant. It does
not, needless to say, mean that the present invention is limited
to the description.

As described so far, according to the present invention,
there is provided a recording apparatus capable of manufacturing
an optical disk from which signals properly representing pits

and grooves respectively can be reproduced even when the density

of tracks is physically increased.

INDUSTRIAL APPLICABILITY
A recording apparatus in accordance with the present

invention is suitable for use as a laser cutting machine.



subtractiwtzmroove cutting signal fromthe subtractor 51 to
the light nodul ator : s causes the light nodulator 21 to nodul ate the
| i ght beaz”"ﬂ'mm‘ f ' grooves in an analog form The tim ng
(‘phase) ac ",Hl”ﬂjmg 35'to 45 adjust timng so as to phase a pit
cutting sidnaF out put the pit cutting signal generation circuit 39 to
the light nodulator 9 and a groove cuttilryg_‘si gnal output from

fsubtractor 51 to the light modul ator Z1.”‘This prevents the cutting vsvlognal s
rom '

WHAT IS CLAIMED IS:

1. A recording apparatus for carrying out cutting so as
to simultaneously form pits and grooves according to a supplied
pit signal and groove signal, comprising:

a pit cutting signal generating means for generating and
outputting a pit cut1_:ing’ signal whose amplitude corresponds to
each pit length or the 1erigth of each pit indicated by said pit
signal; and

‘a groove cutting signal generating means for generating
a groove cutting signal by subtracting a magnitude of correction
associated with each pit length indicated by said pit signal
from the amplitude of s_aid groove signal, and outputting the
groove cutting signal according to the timing of outputting said
pit cutting signal. '

2. A recording apparatus according to claim 1, wherein
when a pit length is relatively large, said magnitude of
correction is set to a large value; and when a pit length is

relatively small, said magnitude of correction is set to a small

value.
[TTiiS SHEET HAS BEEN
T REPLACED
“TiiinA




-~13 - P3038WO becom ng inconsistent in timng in the
order of 10[err]. Consequently, a drawback that portions of a groove ot her
t-han a portion thereof adjacent to a pit get thinner can be prevented. At
this time, the positions of the beams in the circunferential. direction on
the gl ass base shown in Fig. 3 nust be adjusted

: - 18 - ~ P3038WO

ABSTRACT
In a recording apparatus of the present invention, a pit -

gain selection circuit 33 convérts an amplitude proportional
to pit length data into gain data, and outputs the gain data
to a pit cutting signal genefation circuit 39 via a timing
adjustment circuit 35. The generation circuit 39 selects gain
data proportional to each pulse duration of a pit siénal and
converts it into an analog signal. A groove correction value
selection circuit 41 converts the analog signal into a groove
correction value on the basis of the pit length data, and outputs
the groove correction value to a groove correction signal
generation circuit 47 via a timing adjustment circuit 45. The
generation circuit 47 calculates a magnitude of groove signal
correction, converts it into an analog signal, and outputs it
to a subtractor 51. The subtractor 51 subtracts the:analog
signal from this analog signal. Power equivalent to power to
be superposed on a light beam used for forming grooves because
of the side lobe of a 1ight beam used for forming pits is canceled
only during cutting for forming pits. There is thus provided
a recording apparatus capable of manufacturing an optical disk
from which signals properly representing pits and grooves can
be reproduced even when the density of tracks is physically

increased.



in the order of 10[err], m Fig. 5is atimng chart indicating
operations of signal processing performed by the signal generator shown in

Fig. 4. In Fig. 5, when cutting is started by exposing the resi st
Pase 23 to gigght=for ' pigs and grooves sinultaneqQusby (;alr @)tine
I nst ant tﬁ'ﬁ%%ckpa‘if);gng} Egab 'S appli1ed to the pit [ength detection

circuit 3 1 ¢ thn Bl i lied to the it length detection circuit
DO . NGRPP p g
31, pit ggllunn%sﬁe)ll’ egt?}gﬂﬂci@éﬁt 33, timng adjustnment circuits 35, 37, 43,

and 45, afBI&robve correction value selection circuit 41. A groove signal
crises with the start of cutting at the timg instant t0, is converted
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into an anal og signal by the DA converter, and then applied to the
subtractor 51. At a step at which a.pit cutting signal is generat ed
asi-ng the pit signal, an analog signal d having a rect angul ar wave
generat ed as, the pit cuttl nggs?l gnal and output fromthe pit (icygs_pg SI gnal

gener at i on—&-¥e% ) roat-ator—9:- —‘Fhe—prt—‘c gnal
represents lg[ ]gata proport| onal to each. pulse duration of the pit
si gnal . [ 3pa7r nt from conparison of the pit signal b with the pit
cutting S|gnal d, when a pit length is relatively large, the pit cutting
si gnal .
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a rectangul ar wave is generated as the groove cutting signal and out put
fromthe subtractor 51 to the light nodul ator 21. The groove cutting
signal e.is produced by subtracting the analog signal indicating a groove
correction 410 e 10 signal converted into.an anakog ¢j gnal .

I n consi derm%f— ?}lcst:%ws)vérg g;/se[ ne side Tobe of a laser be’grﬁ%s'é)d_i‘ or
formng pi '{ﬂﬁ.tg‘}a groove recording signal eis set to arelatively |ow
signal level for a pulse duration corresponding to the on-state tine of
the pit cutting signal. Furthernore, as for a pul se of the groove cutting
signal e of :

UL
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o 2o 20 =2 >
= o = o = o o

(b)
(c)

CLOCK
SIGNAL (@)
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GROOVE
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whifch pul se duration correspond to each pit length, like the pit cutting
signal, when a pif length is relatively large, the groove cutting signal
is_set to-a relatively low signal level. Wen a pit length is relatively
smal |, "t he gEER SEatpiong Siagpat 8 is set to a relativel yshigh ch ghgly | evel .
As nentioned above, only wnhen the resist base 23 1s cut to formpits, the
si gnal | evelFI§¢ &lhe groove cutting signal e is |owered by a magnitude:
proportional to the power of the side |obe of a | aser beam used for
formng pits, and a nmagnitude by which the signal |evel of the groove
cutting signal is[Towered 1 S<:aried-accordrag-to-

having a uniform ===

........

(FIG. 7]




- i5 - P3038WVO depth and breadth can therefore be
formed in the resist base23. Fig. 6:1is a diagram showi ng a pattern
of "pits and grooves fornmed in a stanper by means of the recording

appar at us_i s gcgar gagce Wi th7tde enbodi ment of the presens; igvengion, and
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Fig. 71s’a di agram showi ng a pattern of pits and grooves f%@mg

st anper by neans of a known recordi ng appar at us. As 0 ' Fi%
6, as far as grooves formed by the recording apparatus in accordance with
t he enbodi nent of the present invention are concerned, portiontP@gr ooves
adjacent to pits have substantially the sane breadth as the oth portions
thereof. There is no difference in depth bet ween the portions of the
grooves adjacent to pits and the other pojtions thereof. By contragbswes

shown in Fig. 7, portions of groove e formed by a known
recordi ng appar at us, adjacent to pi ﬁEﬁe@P’l‘I@ﬁ

RECORDING APPARATUS
TECHNICAL FIELD

The present invention relates to a laser cutting machine
(hereinafter a recording apparatus), or more particularly, to an
improvement to an apparatus for manufacturing an optical disk
stamper (die assembly) useful in mass-producing an optical disk.
BACKGROUND ART

In recent years, several methods have been proposed for
increasing the storage capacity of an optical disk. One of the methods
is to physicaliy raise the density of tracks, that is, to narrow a pitch
between tracks. Anothef proposal has been made on the assumption
that a finer pit is used for representing the same data, and
standardization has progressed.

For narrowing the pitch between tracks, grooves defining each
track or pits formed between the grooves muét be made thinner. For
this purpose, an optical system included in a recording apparatus
employed during a mastering process or the like is controlled in order
to maké the diameter of a spot.beam emanating from a laser smaller
than that of a conventional spot beam.

A method utilizing super-resolution has been discussed.

What is referred to as super-resolution is a phenomenon that
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appar ent 'y broader than the other portions thereof. As for the depth-of
t_he grooves, the portions of the grooves adjacent to the pits are deeper
than the other portions thereof. _ The recording apparatus in
accordance with the enbodi ment of the present invention can form grooves,
of which depth and breadth are nore uniformthan those of grooves forned
by the known recording apparatus, in a stanper. Fig. 8 is atimng
chart indicating a variant of operati on2 of signal processing perforned by
tﬂe signal generator shown in Fig. 4. This variant is
characterized in . _when. ' .

a fensl ex{u 5 ng g%rhﬁgdrve Il.lgtotb £ Humerical aperture (NA) that matters

in cutting is used to make a spot laser beam, which has been diffraction-

limited (A/NA), further smaller by utilizing the diffraction effects of light.

However, when the method utilizing super-resolution is adopted, the
intensity of a first side lobe of a spot beam emanating from the laser
iricreas_es. This adversely affects a disk during cutting. The adverse effect
is intensified when cutting is carried out to form pits and grooves
simultaneously.

For example, when éutting is carried out to form grooves
consecutively, if a disk is exposed to a laser beam used to cut the disk for
recording a pit modulated according to a certain signal (simultaneous
cutting of pit and groove), the side lobe of the laser beam used for forming
a pit overlaps a laser beam used for forming a groove. The power of the
laser beam used for forming a groove increases substantially. . As a result,

a deep and broad groove is formed by the side of the pit. This poses a

problem that an optical disk is manufactured from which signals properly

representing pits and grooves respectively cannot be reproduced.
Accordingly, an object of the present invention is to provide a |

recording apparatus capable of manufacturing an optical disk from which

signals properly representing pits | and grooves respectively can be

reproduced even when the density of tracks is physically increased.
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23 is cut ‘for forming pits, a plurality of rectangul ar waves,

- 16 - P3038WD whi ch exhibits the sane voltage |evels
during an on-state tine and off-state tinme and of which pul se duration:
during which an on state is indicated is shorter, are produced accordi ng
to a

DISCLOSURE OF THE INVENTION

A recording apparatus in accordance with the present invention for
carrying out cutting so as to simultaneously form pits and grooves on the
basis of a supplied pit signal and groove signal comprises: a pit cutting
signal generating means for generating and outputting a pit cutting signal
whose amplitude is proportional to each pit length or the length of each pit
indicated by the pit signal; and a groove cutting signal generating meaﬂs
for generating a groove cutting signal by subtracting a magnitude of
correction associated with eaph pit length indicated by the pit signal from
the amplitude of the gro()\:n;: signal, and outputting the groove cutting
signal according to the timing of outputting the pit cutting signal. |

According to the constituent features, g magnitude of correction
associated with each pit length indicated by the pit signal is subtracted
from the amplitude of the groove signal in order to produce a groove
recording signal. The groove recording signal is output according to the
timing of outputtin.g the pit cutting signal. Even when the side lobe of a
laser beam used for forming pits overlaps a laser beam used for forming
grooves, the power of the laser beam used for forming grooves is canceled
by the power of the side lobe. Consequently, it will not take. place that the
depth or breadth of a portion of a groove adjacent to a pit gets larger than
the other portions thereof.

According to a preferred embodiment of the present _
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pit length as pulses <1> to <4> of the groove cutting signal e of which
pul se durations correspond to bit lengths. In other words, when the signal
‘T evel s of each of the pulses <1> to <4> whose pul se durations correspond
to the bit lengths are integrated relative to tinme, the signal |evels of
the pulses <1> to <4> are substantially identical to those of the pul ses
of the groove cutting signal e, which is shown in Fig. 5, of which pulse
durations correspond bit | engths. Thus, #his variant provides the sane

advant age as the aforesaid enbodi nment . The description nmade above

lrte' 322: "BivehYidr) #RenAY%H 18RBEN 9 ADfiRIF I8 e, 8RBERALA8r 'dotré@idi s
set to a large value. When a pit length is relatively small, the magnitude of
correction is set to a small value.

This is because when a . pit length is relatively large, the possibility that
a groove gets broader or deeper because of the aforesaid side lobe increases.
BﬁIEF DESCRIPTION OF THE DRAWINGS

Fig. lisa scheniatic drawing shoWing a mastering process to which the
presenf invention is adapted;

Fig. 2 is a block diagram showing an optical system included in a
recording apparatus to which the present invention is adapted;

Fig. 3 is a diagram showing a light beam used for forming pits and a
light beam ﬁsed for forming grooves which are converged on a resist base;

Fig. 4 is a block diagram showing a signal generator included in a
recordiﬁg apparatus in accordance with an embodiment of the present
invention.

Fig. 5 is a timing chart indicating operations of signal processing
performed by the signal generator shown in Fig. 4;

Fig. 6 is a diagram showing a patterﬁ of pits and grooves formed in a
stamper by the recording .épparaﬁls of the embodiment;

Fig. 7 is a diagram showing a pattern of pits and grooves formed in a

stamper by a known apparatus; and

REPLACEMENT SHE_ET




not, rieediess to say, nean that the presept inventionis |[imted to the
description. As described so far, according to the present
invention, there is provided a recording apparatus capable of

manuf acturing - an optical disk fromwhich signals properly representing
pits and grooves respectively can be reproduced even when the density of
tracks is physically increased. | NDUSTRI AL APPLI CABI LI TY A
recordi ng apparatus in accordance with t®Be present

splitter device 15;

The objective lens 19 converges two spot beams 101 and 102 in Fig. 3,
that is, a spot beam used for forming pits and supplied from the polarizing
splitter device 15 via the mirror and a spot beam used for forming grooves on
the resist base23. The laser beam used for forming pits and the laser beam
used for forming grooves shall have been adjusted not to be displaced while
being'spaced by a half of a pitch between tracks in a radical direction of the
resist base23. .

Fig. 4 is a block diagram showing a signal generator included in the
recording apparatus in accordance with the embodiment of the present
invention.

The signal generator generates a pit cutting signal according to which
the light mbdulator 9 in Fig. 2 controls the on-off switching of a light beam
used for forming pits, and generates a groove cutting signal according to
which the light modulator 21 controls the intensity of a light beam used for
forming grooves. The signal generator compi'ises, as illustrated, a pit length
detection circuit 31, a pit gain selection circuit 33, a plurality of timing
(phase) adjustment circuits 35, 37, 43 and 45, a pit cutting signal generation
circuit 39, a groove correction value selection circuit 41, a groove correction
signal generation circuit 47, a D/a converter 49, and a subtractor 51.

The pit length detection circuit 31 calculates the logical AND of an

input pit signal generated synchronously with a clock
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|nvent|on Is suitable for use as a Iaser cuttlng machi ne.

17 WHAT IS CLAIMED I'S: 1. A recordlng dppar atus for carrying out
cutting so as to sinultaneously formpits and grooves according to a
supplied pit signal and groove signal, conprising: a pit cutting

si-gnal

generating nmeans for generating and

11
generated by the groove correction signal generation circuit 47 to the
generation circuit 47. During a process in which a pit cutting signal is
generated using the pit signal, a delay is produced because a signal is
processed by the detection circuit 31, selection circuit 33, adjustment
circuits 35 and 37, and generation circuit 39. For delaying the groove
cutting signal by a longer time interval than the delay of the pit cutting
signal, the adjustment circuit 43 is requested to adjust the delay of the
groove cutﬁng signal. When a groove signal is a direct current (DC), the
adjustment circuit 43 is not reqﬁested to delay a groove sighal. When the
groove signal is mbdulated in some way, the groove signal must be delayed.

The timing adjustment circuit 45 is activated when triggered by a pit
signal, and adjusts the timing of groove correction value data read to be
output to the generéltion circuit 47 according to the pit signal.

The groove correction signal generation circuit _47 calculates a
magnitude of groove signal correction: proportional to pit length data on the
basis of groove correction value data whose timing is adjusted by the
adjustment circuit 45 and converts it into a énalog signal. The analog
signal is output as a signal used for generating a pit cutting signal to the
subtractor 51 synchronously with the timing signal sent from
the adjustment circuit 43. The magnitude of correction i.s
subtracted from a. groove s1gnal by the subtractor 51, thus

preventing a drawbagk that a portion of a groove adjacent to
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outputtidig. a pit cutting si gnal V\/nose anpl i tude corresponds tog\éla%ﬁe%’q'
| ength ch pit i'ndicated by said pit signal; (253

groove cut erating neans for generating a groove ?@ ting

si gnal MBME‘ U g gni tude of correction associated with each pit

| engt h | pit signal fromgfe anplitude of said groove _
signal, and outputting the groove cutting signal according to the timng

of outputting said pit cuttiiig signal. 2. A recof di ng apparat us

accordi ng t o WHAT™IS CLAFMED Ihen a pit length is relatively large, said
magni tude of correction is set to a large value; and when a pit length is

relatively sqll, gakdedREAb! Wspdhtu§OfHECLheRihg SRit touRingRkb Vad Ut

simultaneously form pits-and grooves according to a supplied pit signal -
and groove signai, .comprising:

a pit cutting signal generating means for generating and . -
outputting a pit cutting signal whose amplitude correspoxﬁds to each pit -
length or the length of each pit indicated by said pit signal; and ..

a _groove cutting signal generating means for generating a groove :
cutting signal by subtracting a mggnitﬁde_: of correctior; associated with
each pit l;_ength indicated by said pit signal from the amplitude of said
groove signal, and outputting the groove cutting signal according to the
timing of outputting said pit cutting signal.

2. A recording apparatué according to claim 1, wherein when a pit
length is relatively large, said magnitude of correction is set to a large
value; and when a pit length is relatively small, said magnitude of
correction is set to a small value.

3. | A method for carrying out cutting so as to simultaneously form
pits and grooves according to a supplied pit signal and a supﬁlied
groove signal, the method including:

generating a pit cutting signal whose amplitude éorresponds to

each pit length or the length of each pit indicated by said pit signal;

and
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3. Am but cutting so as to si L§I\H SEL'IHT pits
and gro l’ﬂumuﬂ",ﬂ a supplied pit signal and} a c-mn‘r .Qovie

si gnal , ”ﬂ‘ l di ng: “generating a pi cutti ng si grjal] whose
anpl i tude cobrriesponds 0 each pit length or the |fn tHSoﬂOVa’Zﬁﬂplt

I ndicated by said pit signal; and 183

generating élliéroove cutting signal by éﬁgtraéting ‘a maénﬁde of
correction associated with each pit length indicated by said pit signal -
from the amplitude of said groove signal, and outputting the groove
cutting signal according to the timing of outputting said pit cutting
signal.
4. = A method according to cla.Lim. 3, wherein- when a pit length is
relatively large, _said magnitude of correction is set to a large value.
.5. ‘A method as claimed. in claim 3, wherein when a pit length is
I relativeiy small, said magnitude of correcﬁon is set to a small value.
6. A method as claimed in aﬁy one of claims 3 to 5, when used to
produce an optical disk stamper.
7. An optical disk stamper when prepared by the method of any on
eof claims 3 to S.
8. An optical disk stamper having a plurality of grooves and a
plurality of pits, each groove having a portion. adjacent a pit; each the
plurality of groovcs'having_ a breadth which is substantially the same at
the poftion adjacent the pit as for the remainder of the groove.
9. An optical disk when produced from an optical disk stamper
according to claim 7 or claim 8.
10. An optical disk stamper as claimed in clairri.? or claim 8 when
used to produce an optical disk.

11. An optical disk having a plurality of grooves and a plurality of

pits, each groove having a portion adjacent a pit; each of the plurality of



-~

generating a groove cutting signall by subtracting a magnitude of _
correction assocj 1 it length indicated by said pit signal
fromthe anpli tuumﬂﬂ"mﬂmmﬂm signal, and outputting the groove
cutting signal actording to She*timng of outputting said pit cutting
signal. 4. A nmet hod according to clainl® wherein when a pit length is.
relatively |large, said magnitude of correction is set to a |large value. 5.
A nmethod as clainmed in claim:3, wherein when a pit.length is relatively
smal I, sai d} gagaves bavirg ederessithowhich i substantially the same atghe portinnhod
as claimed |'n any one -of clains 3 to 5, when used to

' adjacent the pit as for the remainder of the groove.-
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. . [ »' . . . p
produce an optical disk stanper. 7 An optical disk %F when -
prepared by the nethod of any on ﬁtéﬁb R ’F to 5. Saga ;%”’:\-’:\;
u

stanpraving @ pl upaLt byl g pe fialy S gty

I
S Rl . oo, G

breadth which is substantially the sane at the portion adjacent the pit as

f orftheTemarder —of—the groove. 9 AT optTTa—arskwherrproduced—from

an (ogt)i @mieagldygde st anper according to Ekﬁi’ W\%%ﬂ aim8. 10. An Qrdé3550
di sk st gisr/oes7a2simed in claim 7fa1 ¢lhaim 8 when
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57) Abstract

7 In a recorder, a pit gain selection circuit (33) converts the amplitude corresponding to the pit length data into gain data and outputs the
gain data to a pit recording signal generating circuit (39) through a timing regulation circuit (35). The generating circuit (39) selects the gain
data corresponding to the pit signal length and converts it into an analog signal. A groove correction value selection circuit (41) converts the
pit length data into a groove correction value and outputs it to a groove correction signal generating circuit (47) through a timing regulation
circuit (45). The generating circuit (47) finds a groove signal correction value and converts it into an analog signal and outputs the analog
signal to a subtracter (51). The subtracter (51) subtracts the analog signal sent from the generating circuit (47) from an analog signal from a
D/A converter (49). The power corresponding to the power superposed upon a groove recording beam is cancelled only when a pit is cut by
the side lobe of a pit recording beam. Thus, a recorder which enables production of an optical disc from which appropriate signals of the pits
and grooves can be obtained at the time of reproduction even if physical high density recording is performed is provided.
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