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(57) ABSTRACT 

A method for producing a disk-shaped substrate 10 used for 
producing an optical disk includes: (a) forming a protective 
layer 12a that is larger in area than the disk-shaped substrate 
10 on a Surface of a transparent plate 11a; and (b) cutting a 
portion of the plate 11a with the protective layer 12a formed 
thereon other than an outer edge portion of the protective 
layer 12a to form a disk shape. According to this producing 
method, a thin substrate can be prevented from being 
damaged by forming a protective layer. Furthermore, 
according to this producing method, a protective layer with 
a uniform thickness can be formed. 
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METHOD OF MANUFACTURING DISK 
SUBSTRATE, AND METHOD AND DEVICE FOR 

MANUFACTURING OPTICAL DISK 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a Division of application Ser. 
No. 10/934,227, filed Sep. 3, 2004, which is a Division of 
application Ser. No. 10/258,702, filed Oct. 24, 2002, which 
is a U.S. National Stage of International Application No. 
PCT/JP01/03544, filed Apr. 24, 2001, which applications are 
incorporated herein by reference. 

TECHNICAL FIELD 

0002 The present invention relates to a method for 
producing a disk-shaped substrate, a method for producing 
an optical disk and an apparatus for producing an optical 
disk. 

BACKGROUND ART 

0003 Optical disks are spreading widely as information 
recording media for reproducing or recording information 
using laser light. Optical disks can be classified as a read 
only type, a write-once type and a rewritable type. Examples 
of the read-only optical disks include compact disks and 
laser disks. Write-once or rewritable optical disks are used 
as information recording media. Some of these optical disks 
have a configuration in which an information layer is formed 
on one principal plane of a transparent Substrate (thickness: 
1.2 mm) and a protective film is formed thereon. 
0004. In recent years, a digital versatile disk (DVD) that 

is an optical disk with a large capacity has been commer 
cialized. In recording/reproducing of a high-density optical 
disk such as a DVD, laser light with a short wavelength and 
an objective lens with a large numerical aperture (NA) are 
used. More specifically, laser light with a wavelength of 650 
nm and an objective lens with a NA of 0.60 are used. The 
thickness of a substrate on a light-incident side of a DVD is 
0.6 mm. When using one resin Substrate having a thickness 
of 0.6 mm, the mechanical strength is low and tilt occurs, so 
that a DVD is formed by attaching two substrates to each 
other with information recording Surfaces placed inside. 
Herein, the term "tilt” refers to an inclination between an 
optical axis of laser light incident upon an optical disk for 
recording/reproducing and a normal line to an information 
recording Surface of the optical disk. 
0005. In order to increase further the density of informa 
tion to be recorded onto an optical disk, the use of a blue 
purple laser light source (wavelength: about 400 nm) also is 
proposed. In this case, the thickness of a transparent resin 
layer from the surface of a substrate to a reflective layer is 
set to be about 0.1 mm, and a fine laser spot is formed by 
using a lens with a NA of about 0.85, whereby a signal is 
recorded/reproduced. However, a decrease in the wave 
length of laser light and an increase in a NA of the objective 
lens decrease an acceptable value of tilt. In order to increase 
the acceptable value of tilt, it is effective to decrease the 
thickness of the resin layer on a light-incident side. 
0006. As a method for producing an optical disk in which 
a resin layer on a light-incident side is thin (e.g., 0.1 mm), 
a signal recording layer is formed on a Substrate with a 
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thickness of 1.1 mm, and a thin resin sheet is attached to the 
signal recording layer or the signal recording layer is coated 
with UV-curable resin. There also is a method in which, after 
the signal recording layer is formed on the thin resin sheet, 
the resin sheet and the thick substrate are attached to each 
other. 

0007. The present invention relates to an optical disk that 
is formed by attaching two substrates to each other. More 
specifically, the object of the present invention is to provide 
a novel method for producing a disk-shaped substrate for use 
in production of an optical disk, a novel method for pro 
ducing an optical disk and a novel apparatus for producing 
an optical disk. 

DISCLOSURE OF INVENTION 

0008. In order to achieve the above-mentioned object, a 
method for producing a disk-shaped substrate of the present 
invention is used for producing an optical disk, including the 
processes of 
0009 (a) forming a protective layer that is larger in area 
than the disk-shaped substrate on a Surface of a transparent 
plate; and 
0010 (b) cutting a portion of the plate with the protective 
layer formed thereon other than an outer edge portion of the 
protective layer to form a disk shape. According to this 
producing method, a thin Substrate can be prevented from 
being damaged by forming a protective layer. Furthermore, 
according to this producing method, a protective layer with 
a uniform thickness can be formed. 

0011. According to the above-mentioned method for pro 
ducing a Substrate, a thickness of the plate may be in a range 
of 0.03 mm to 0.3 mm. According to this configuration, in 
particular, an optical disk capable of performing high 
density recording can be obtained. 
0012. According to the above-mentioned method for pro 
ducing a Substrate, the protective layer may be made of 
radiation-curable resin. In the present specification, "radia 
tion' is intended to include all of the electromagnetic waves 
and particle waves, for example, UV-light and an electron 
beam. The radiation-curable resin refers to resin that is cured 
by irradiation with these radiations. 
0013. According to the above-mentioned method for pro 
ducing a substrate, the plate may have a disk shape with a 
diameter larger than that of the disk-shaped Substrate. 
According to this configuration, a plate can be handled 
easily. 

0014. According to the above-mentioned method for pro 
ducing a Substrate, the process (a) may include coating the 
plate with the radiation-curable resin by spin coating, and 
curing the radiation-curable resin. According to this con 
figuration, in particular, a disk-shaped Substrate can be 
produced easily. 

00.15 According to the above-mentioned method for pro 
ducing a substrate, the protective layer may be made of a 
material with a hardness higher than that of the plate. 
According to this configuration, a Substrate can be prevented 
from being damaged. 

0016. According to the above-mentioned method for pro 
ducing a substrate, the protective layer may be made of a 
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material with a coefficient of friction smaller than that of the 
plate. According to this configuration, since heat is unlikely 
to be generated even if a pickup head and a substrate come 
into contact with each other, the substrate can be prevented 
from being damaged. 

0017 According to the above-mentioned method for pro 
ducing a Substrate, the protective layer may be made of an 
inorganic Substance, and the protective layer may be formed 
by chemical vapor deposition in the process (a). According 
to this configuration, a protective layer with a uniform 
thickness can be formed on a thin plate with a large area. 
0018. According to the above-mentioned method for pro 
ducing a Substrate, the process (a) further may include 
forming an inorganic layer made of an inorganic Substance 
on the protective layer. According to this configuration, in 
particular, a Substrate can be prevented from being damaged 
by using a protective layer with a high hardness and an 
inorganic layer with a small coefficient of friction. 
0.019 Furthermore, a first producing method of the 
present invention is a method for producing an optical disk 
including a first Substrate and a second Substrate that is 
thinner than the first Substrate, including the processes of: 
0020 (A) forming a protective film on one principal 
plane of the second Substrate; and 
0021 (B) attaching the first substrate and the second 
substrate to each other so that the protective film is placed 
outside. According to the conventional producing method, 
there is a problem in that the surface of a second substrate 
to be a light incident side is likely to be damaged in the 
course of production or use. However, according to the first 
producing method of the present invention, the Surface of a 
Substrate on a light incident side can be prevented from 
being damaged. 

0022. According to the above-mentioned first producing 
method, the thickness of the second substrate may be in a 
range of 0.03 mm to 0.3 mm. According to this configura 
tion, in particular, an optical disk capable of performing 
high-density recording can be produced. 

0023 The above-mentioned first producing method fur 
ther may include the process of (C) removing the protective 
film from the second substrate after the process (B). 
0024. According to the above-mentioned first producing 
method, the process (A) may include forming a signal 
recording layer on the other principal plane opposed to the 
one principal plane after forming the protective film. 

0025. According to the above-mentioned first producing 
method, the first substrate and the second substrate may be 
attached to each other using radiation-curable resin in the 
process (B). According to this configuration, in particular, 
production becomes easy. 

0026. According to the above-mentioned first producing 
method, the protective film may have a flexural rigidity 
smaller than that of the second substrate. 

0027 According to the above-mentioned first producing 
method, the protective film may have a hardness higher than 
that of the second substrate or have a flexural rigidity larger 
than that of the second Substrate. According to this configu 
ration, a second Substrate can be handled easily. 
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0028. According to the above-mentioned first producing 
method, a first central hole may be formed in the first 
Substrate, a second central hole may be formed in the second 
Substrate, and the second central hole may be larger than the 
first central hole. 

0029. According to the above-mentioned first producing 
method, the second central hole may be larger than a clamp 
region. In the present specification, a “clamp region” refers 
to a region held for rotating an optical disk when the optical 
disk is used. 

0030. According to the above-mentioned first producing 
method, a thickness of the protective film may be 30LL or 
O. 

0031. The above-mentioned first producing method fur 
ther may include the processes of: 
0032 (a) forming the protective layer that is larger in area 
than the second Substrate on a surface of a transparent plate; 
and 

0033 (b) cutting a portion of the plate with the protective 
layer formed thereon other than an outer edge portion of the 
protective layer to form the second substrate, before the 
process (A). According to the above-mentioned configura 
tion, a second Substrate can be prevented from being dam 
aged by forming a protective layer with a uniform thickness. 
0034. According to the above-mentioned first producing 
method, a thickness of the plate may be in a range of 0.03 
mm to 0.3 mm. 

0035. According to the above-mentioned first producing 
method, the plate may have a disk shape with a diameter 
larger than that of the substrate. 
0036). According to the above-mentioned first producing 
method, the protective layer may be made of radiation 
curable resin, and the process (a) may include coating the 
plate with the radiation-curable resin by spin coating, and 
curing the radiation-curable resin. 
0037 According to the above-mentioned first producing 
method, the protective layer may be made of a material with 
a hardness higher than that of the plate. 
0038 According to the above-mentioned first producing 
method, the protective layer may be made of a material with 
a coefficient of friction smaller than that of the plate. 
0039. Furthermore, a second producing method of the 
present invention is a method for producing an optical disk 
including a first Substrate and a second Substrate in which a 
signal area is to be formed on one principal plane, including 
the processes of 
0040 (i) fixing the other principal plane of the second 
Substrate, which is an opposite side of the one principal 
plane, to a Support; 
0041 (ii) forming at least one film selected from a metal 
film, a dielectric film, a magnetic film and a coloring film on 
the one principal plane; 

0042 (iii) attaching the first substrate and the second 
substrate to each other with the at least one film interposed 
therebetween; and 
0043 (iv) releasing the other principal plane of the sec 
ond Substrate from the Support. According to the conven 
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tional producing method, there is a problem in that a warp 
and a wave may be caused in a second Substrate when a 
metal film or the like is formed on the second substrate. In 
contrast, according to the second producing method of the 
present invention, an optical disk with less warp and wave 
can be produced easily. In the present specification, a “signal 
region” refers to a region where an information signal is 
recorded, and in this region, pits corresponding to an infor 
mation signal, address pits for recording address informa 
tion, or grooves for tracking servo control, a reflective film 
and the like are formed. Furthermore, a film made of a 
material that is changed in phase by irradiation with light, a 
magnetic film, a dielectric film, or the like is formed in the 
signal region, in accordance with a method for recording an 
information signal. 

0044 According to the above-mentioned second produc 
ing method, the thickness of the second Substrate may be in 
a range of 0.03 mm to 0.3 mm. 

0045 According to the above-mentioned second produc 
ing method, the first Substrate may include a signal area on 
one principal plane on a side that is attached to the second 
Substrate. According to this configuration, an optical disk 
having a two-layered signal recording layer can be pro 
duced. 

0046 According to the above-mentioned second produc 
ing method, the first Substrate and the second Substrate may 
be attached to each other using radiation-curable resin in the 
process (iii). 

0047 According to the above-mentioned second produc 
ing method, the Support and the second Substrate may have 
radiation permeability, and the first substrate and the second 
Substrate may be attached to each other by curing the 
radiation-curable resin by radiation from the Support side in 
the process (iii). According to this configuration, even in the 
case where a first Substrate has no radiation permeability, the 
first substrate and the second substrate can be attached to 
each other, and in particular, an optical disk having a 
two-layered signal recording layer can be produced easily. 

0.048. The above-mentioned second producing method 
may include forming the signal area on the one principal 
plane of the second substrate after the process (i) and before 
the process (ii). According to this configuration, the signal 
region can be formed while the second substrate is kept flat, 
and pits or grooves for the signal region can be formed 
stably. 

0049 According to the above-mentioned second produc 
ing method, the second Substrate may have a circular 
through-hole at a center thereof, and the process (i) may 
include pressing at least one selected from an inner periph 
eral edge and an outer peripheral edge of the second Sub 
strate to the support side by a pressure member, thereby 
fixing the other principal plane to the Support. 

0050. Furthermore, a first producing apparatus of the 
present invention is an apparatus for producing an optical 
disk using a first Substrate and a second Substrate, including: 
attachment means for attaching the first Substrate and the 
second substrate with a protective film formed on one 
principal plane to each other so that the protective film is 
placed outside; and peeling means for peeling the protective 
film. According to this producing apparatus, the first pro 
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ducing method of the present invention for producing an 
optical disk can be conducted easily. 
0051. The above-mentioned first producing apparatus 
further may include film-forming means for forming the 
protective film on the one principal plane of the second 
substrate. 

0052. In the above-mentioned first producing apparatus, 
the attachment means may include: coating means for coat 
ing at least one substrate selected from the first substrate and 
the second Substrate with radiation-curable resin; stacking 
means for Stacking the first Substrate and the second Sub 
strate so that a center of the first substrate is matched with 
a center of the second Substrate; and irradiation means for 
irradiating the radiation-curable resin with radiation. 
0053. In the above-mentioned first producing apparatus, 
the attachment means further may include rotation means for 
rotating the stacked first Substrate and second Substrate. 
0054. In the above-mentioned first producing apparatus, 
the coating means may include dropping means for dropping 
the radiation-curable resin onto the at least one Substrate and 
rotation means for rotating the at least one substrate, and the 
stacking means may include a container that can be evacu 
ated. 

0055. Furthermore, a second producing apparatus of the 
present invention is an apparatus for producing an optical 
disk including a first Substrate and a second Substrate in 
which a signal area is to be formed on one principal plane, 
including: 
0056 a support for supporting the other principal plane of 
the second Substrate, which is an opposite side of the one 
principal plane; and 
0057 fixing means for fixing the other principal plane to 
the Support. According to the second producing apparatus, 
the second producing method of the present invention for 
producing an optical disk can be conducted easily. 
0058. The above-mentioned second producing apparatus 
further may include film-forming means for forming at least 
one film selected from a metal film, a dielectric film, a 
magnetic film and a coloring film on the one principal plane. 
0059. The above-mentioned second producing apparatus 
further may include attachment means for attaching the first 
substrate and the second substrate to each other. 

0060. In the above-mentioned second producing appara 
tus, the Support may be made of a radiation-permeable 
material, and the attachment means includes irradiation 
means on a side opposite to a side where the second 
Substrate is placed with respect to the Support. 
0061. In the above-mentioned second producing appara 
tus, the second Substrate may have a circular through-hole at 
a center thereof, and the fixing means may include pressure 
means for pressing at least one selected from an inner 
peripheral edge and an outer peripheral edge of the second 
Substrate to the Support side. 
0062) The second producing apparatus further may 
include signal area forming means for forming the signal 
area on the one principal plane of the second Substrate. 

BRIEF DESCRIPTION OF DRAWINGS 

0063 FIG. 1A is a plan view of a disk-shaped substrate 
produced by a producing method of the present invention. 
FIG. 1B is a central cross-sectional view of FIG. 1A. 
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0064 FIGS. 2A and 2B are cross-sectional views illus 
trating an example of processes of a method for producing 
a disk-shaped substrate according to the present invention. 
0065 FIGS. 3A and 3B are cross-sectional views show 
ing another example of processes of a method for producing 
a disk-shaped substrate according to the present invention. 
0.066 FIG. 4A to 4C are still another example of pro 
cesses of a method for producing a disk-shaped substrate 
according to the present invention. 
0067 FIG. 5 is a cross-sectional view showing the state 
of one process of the producing method in FIG. 4. 
0068 FIG. 6 is a cross-sectional view illustrating one 
process of a method for producing a disk-shaped substrate of 
the present invention. 
0069 FIGS. 7A to 7D are cross-sectional views illustrat 
ing still another example of a method for producing a 
disk-shaped substrate of the present invention. 
0070 FIGS. 8A to 8D are cross-sectional views illustrat 
ing an example of processes of a method for producing an 
optical disk of the present invention. 
0071 FIGS. 9A to 9C are cross-sectional views illustrat 
ing another example of a method for producing an optical 
disk of the present invention. 
0072 FIGS. 10A to 10E are cross-sectional views illus 
trating still another example of a method for producing an 
optical disk of the present invention. 
0073 FIGS. 11A and 11B are cross-sectional views illus 
trating still another example of a method for producing an 
optical disk of the present invention. 
0074 FIGS. 12A to 12C are cross-sectional views illus 
trating still another example of a method for producing an 
optical disk of the present invention. 
0075 FIGS. 13A to 13D are cross-sectional views illus 
trating still another example of a method for producing an 
optical disk of the present invention. 
0.076 FIGS. 14A and 14B are plan views showing an 
example of a Substrate used for a method for producing an 
optical disk of the present invention. 
0.077 FIG. 15 is a schematic view showing an example of 
an apparatus for producing an optical disk of the present 
invention. 

0078 FIGS. 16A and 16B are schematic cross-sectional 
views showing an example of fixing means for a second 
Substrate in the apparatus for producing an optical disk of the 
present invention. 
0079 FIGS. 17A and 17B are schematic cross-sectional 
views showing an example of constituent components of an 
apparatus for producing an optical disk of the present 
invention. 

0080 FIGS. 18A and 18B are schematic views illustrat 
ing an example of processes of a method for producing an 
optical disk using the apparatus for producing an optical disk 
of the present invention. 
0081 FIGS. 19A and 19B are schematic views showing 
a function of an example of constituent components of the 
apparatus for producing an optical disk of the present 
invention. 
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EMBODIMENT FOR CARRYING OUT THE 
INVENTION 

0082 Hereinafter, the present invention will be described 
by way of embodiments with reference to the drawings. In 
the following description, like parts will be denoted with like 
reference numerals, and a repeated description thereof may 
be omitted. 

Embodiment 1 

0083. In Embodiment 1, an example of a method for 
producing a disk-shaped Substrate used in the production of 
an optical disk will be described. 
0084 First, FIG. 1A shows a plan view of a disk-shaped 
substrate 10 produced by the producing method, and FIG. 
1B shows a central cross-sectional view thereof. Referring to 
FIGS. 1A and 1B, the substrate 10 includes a substrate 11 
and a protective layer 12 formed on the substrate 11. A 
through-hole may be formed at the center of the substrate 10. 
Furthermore, an inorganic layer made of an inorganic Sub 
stance may be formed on the protective layer 12. 
0085. The substrate 11 is made of plastic or the like. More 
specifically, the substrate 11 can be made of polycarbonate, 
acrylic resin, norbornene resin, olefin resin, vinyl ester resin, 
or the like. The thickness of the substrate 11 is, for example, 
in a range of 0.03 mm to 0.3 mm. 
0086) The protective layer 12 is formed for the purpose of 
preventing the substrate 11 from being damaged when an 
information signal is recorded/reproduced using an optical 
pickup head or when the substrate 11 is handled. In order to 
prevent the substrate 11 from being damaged, it is preferable 
that the protective layer 12 is formed of a material with a 
hardness higher than that of the substrate 11 or a material 
with a coefficient of friction with respect to a pickup head 
smaller than that of the substrate 11. As a material for the 
protective layer 12, radiation-curable resin or an inorganic 
Substance Such as diamond-like carbon can be used. As the 
radiation-curable resin, for example, a hard coat material 
(e.g., Dyecure SD-715 produced by Dainippon Ink and 
Chemicals, Inc.) with a hardness higher than that of poly 
carbonate, or UV-curable resin (e.g., acrylic resin) having a 
pencil hardness of H or more can be used. In the case where 
the protective layer 12 is made of radiation-curable resin, the 
thickness of the protective layer 12 is, for example, in a 
range of 0.1L to 30L. Furthermore, the protective layer 12 
may be formed of a thermosetting material. As the thermo 
setting material, siloxane resin or vinyl ester resin can be 
used. 

0087. In the case where the substrate 11 cannot be 
protected sufficiently only with the protective layer 12, an 
inorganic layer with a small coefficient of friction may be 
formed on the protective layer 12, as described below. For 
example, it may be possible that the protective layer 12 is 
formed of a hard coat material with a high hardness, and a 
diamond-like carbon layer with a small coefficient of friction 
is formed thereon. 

0088. Hereinafter, FIGS. 2A and 2B show cross-sectional 
views illustrating processes of a producing method of 
Embodiment 1. According to the producing method of 
Embodiment 1, as shown in FIG. 2A, a protective layer 12a 
is formed on the surface of a transparent plate 11a (Process 
(a)). The transparent plate 11a is to be the substrate 11 by 
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cutting, and is larger in area than the Substrate 11. The 
protective layer 12a is to be the protective layer 12 by 
cutting, and is larger in area than the Substrate 11. The plate 
11a and the protective layer 12a respectively are made of the 
same materials as those of the substrate 11 and the protective 
layer 12. Furthermore, the plate 11a and the protective layer 
12a respectively have the same thicknesses as those of the 
substrate 11 and the protective layer 12. In the case where 
the protective layer 12a is made of radiation-curable resin, 
the protective layer 12a can be formed by a method 
described later. Furthermore, in the case where the protec 
tive layer 12a is made of an inorganic Substance, for 
example, the protective layer 12a can be formed by chemical 
vapor deposition (CVD), Sputtering, or vapor deposition. 
0089 Next, in the plate 11a with the protective layer 12a 
formed thereon, a portion of the plate 11a other than that 
corresponding to an outer edge portion of the protective 
layer 12a is cut to form a disk shape (Process (b)). The 
portion other than that corresponding to an outer edge 
portion of the protective layer 12a refers to a portion away 
from an outer peripheral edge of the protective layer 12a by 
1 mm or more (preferably 3 mm or more). The plate 11a can 
be cut by punching with a die or blowout using laser light or 
an electric arc. In the case of using a die, a method using a 
Thomson blade or a method in accordance with a shearing 
system can be used. In this process, as shown in FIG. 2B, the 
substrate 10 including the substrate 11 and the protective 
layer 12 formed on the surface of the substrate 11 can be 
produced. In the process (b), a through-hole may be formed 
at the center of the substrate 10. 

0090 The process (a) may include the process of forming 
an inorganic layer 13a made of an inorganic Substance on 
the surface of the protective layer 12a, as shown in FIG. 3A. 
The inorganic layer 13a can be made of diamond-like carbon 
or SiO, for example. The inorganic layer 13a can be formed 
by CVD or sputtering. In this case, as shown in FIG. 3B, a 
substrate 10a in which the inorganic layer 13 is formed on 
the protective layer 12 can be produced by cutting the plate 
11a. The inorganic layer 13 may be formed after cutting the 
plate 11a. 
0.091 Hereinafter, the producing method will be 
described specifically by way of two examples. A first 
specific example will be described with reference to FIGS. 
4A to 4C. 

FIRST EXAMPLE 

0092. In the first example, the protective layer 12 is 
formed of radiation-curable resin. First, as shown in FIG. 
4A, radiation-curable resin 42a (represented by hatching) 
before being cured is dropped onto a transparent plate 41a 
(example of the plate 11a) through a nozzle 43. In this 
process, while the resin 42a is being dropped, the plate 41a 
is moved in a longitudinal direction, and the nozzle 43 is 
swung in a width direction of the plate 41a. The nozzle 43 
is swung so that its Swing becomes a half or more of the 
width of the plate 41a. Due to this swinging, the resin 42a 
can be disposed over the surface of the plate 41a. Polycar 
bonate with a thickness of 85u can be used as the plate 41a. 
Furthermore, the above-mentioned hard coat material can be 
used as the resin 42a. 

0093. The dropped resin 42a is spread to a substantially 
uniform thickness by a squeegee 44 placed in the vicinity of 
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the nozzle 43, whereby a layer 45 is formed. The squeegee 
44 is a spatula made of a flat plate having predetermined 
stiffness. The spacing between the Squeegee 44 and the plate 
41a is set in accordance with the thickness (e.g., 51L) of the 
protective layer to be formed. Thus, by moving the plate 
41a, the layer 45 made of the resin 42a before being cured 
can be formed to a Substantially uniform thickness. 
0094 FIG. 5 shows a cross-sectional view in a width 
direction of the plate 41a with the layer 45 formed thereon. 
The direction perpendicular to the drawing surface of FIG. 
5 corresponds to a longitudinal direction of the plate 41a. As 
shown in FIG. 5, the layer 45 becomes thick at the end of the 
plate 41a due to surface tension. Therefore, the layer 45 
includes a portion 45a with a substantially uniform thickness 
and a thick portion 45b. 
0.095 Next, as shown in FIG. 4B, the layer 45 is irradi 
ated with radiation 46 such as an electron beam or UV-light 
to cure the radiation-curable resin, thereby forming a pro 
tective layer 47a. The radiation 46 may be radiated continu 
ously or in a pulse manner (this also applies to the irradiation 
of radiation described below). In order to prevent the thick 
ness of the protective layer 47a from being varied, it is 
preferable that the radiation 46 is radiated immediately after 
the layer 45 is formed with the squeegee 44. The protective 
layer 47a has the same shape as that of the layer 45 shown 
in FIG. 5. 

0096) Next, as shown in FIG. 4C, the plate 41a with the 
protective layer 47a (example of the protective layer 12a) 
formed thereon is punched with a die 48, whereby a disk 
shaped substrate 49 (example of the substrate 10; thickness: 
90 L, for example) is obtained. In the case where a central 
hole is formed in the substrate 49, the die 48 preferably has 
two blades corresponding to an inner periphery and an outer 
periphery of the substrate 49. For example, the substrate 49 
is obtained by using a die having a Thomson blade in an 
annular shape corresponding to an inner periphery and an 
outer periphery of the substrate 49. 
0097. In the first example, the layer 45 may be formed by 
another method. For example, a method for spraying the 
resin 42a to the plate 41a and a method for soaking the plate 
41a in the resin 42a can be used. In the case of spraying the 
resin 42a, a nozzle for spraying the resin 42a may be used 
as the nozzle 43. In the case where the layer 45 with a 
Substantially uniform thickness can be formed by spraying 
the resin 42a, the Squeegee 44 may be omitted. 
0.098 FIG. 6 shows a method for forming the layer 45 by 
soaking. According to this method, the plate 41a is soaked 
in the resin 42a placed in a container 61. The plate 41a 
pulled up from the resin 42a is irradiated with radiation to 
cure the resin 42a, whereby a protective layer can be formed. 
At this time, one surface of the plate 41a is masked, whereby 
a protective layer can be formed only on the other surface of 
the plate 41a. It also may be possible that the thickness of 
the resin layer is made uniform with a squeegee in the same 
way as in FIG. 4A immediately after the plate 41a is pulled 
up from the resin 42a. 

SECOND EXAMPLE 

0099 Next, a second specific example of the producing 
method of Embodiment 1 will be described with reference to 
FIGS. 7A to 7D. According to the second method, a disk 
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shaped plate is used as the plate 11a. First, as shown in FIG. 
7A, a plate 71 is punched with a die 72 to form a disk-shaped 
transparent plate 71a. The plate 71a has a diameter larger 
than that of a substrate 75 to be formed finally. As the die 72, 
the same die as that described in the first method can be 
used. At this time, a central hole may be formed simulta 
neously. Furthermore, the plate 71a may be formed by 
casting or injection molding. 

0100 Next, as shown in FIG. 7B, while the disk-shaped 
plate 71a is rotated slowly, the radiation-curable resin 42a 
before being cured is dropped through the nozzle 43. The 
resin 42a is the same as that described in the first example. 

0101 Next, as shown in FIG. 7C, by rotating the plate 
71a at a high speed, a resin layer with a Substantially 
uniform thickness is formed. Furthermore, by irradiating the 
resin layer with radiation, the resin layer is cured to form a 
protective layer (corresponding to the protective layer 12a). 
The protective layer thus formed has a larger thickness at an 
outer peripheral portion, and has a Substantially uniform 
thickness at a portion other than the outer peripheral portion. 

0102 Finally, as shown in FIG. 7D, by punching the plate 
71a with a die 74, the substrate 75 (corresponding to the 
substrate 10) with the protective layer 73 formed thereon can 
be obtained. The die 74 corresponds to the shape of the 
substrate 75. In this process, a central hole may be formed. 
According to the second method, the substrate 75 also is 
formed by punching out the portion where the thickness of 
the protective layer is Substantially uniform, so that a 
Substrate with a protective layer having a uniform thickness 
formed thereon can be obtained. 

0103). According to the producing method of Embodi 
ment 1, care should be taken for the following two points. 
The first point is that a region where the protective layer 12a 
has a uniform thickness is identified, and an area for forming 
the protective layer 12a is determined so that the region 
becomes larger than that of the substrate 11. The second 
point is that a region where the protective layer 12a has a 
uniform thickness is cut out to form the substrate 10. 

0104. In Embodiment 1, the case where the protective 
layers 12 and 12a are made of radiation-curable resin has 
been described. However, these layers may be formed of 
thermosetting resin. 

0105. Furthermore, according to the producing method of 
Embodiment 1, as the plate 11a, it may be possible to use a 
Substrate with a signal area formed on a surface opposite to 
a surface where the protective layer 12a is formed. In the 
signal area, unevenness corresponding to an information 
signal and grooves for tracking are formed. In this case, it is 
required to cut out the substrate 11 from the plate 11a so that 
the signal area is positioned appropriately in the Substrate 11. 
Furthermore, in this case, a recording film or a reflective film 
may be formed on a surface of the plate 11a or the substrate 
11 where the signal area is formed. Furthermore, the signal 
area may be formed before forming the substrate 11 (before 
punching out the substrate 11) or may be formed after 
forming the substrate 11. The signal area can be formed, for 
example, by a photopolymer method. 

0106 Furthermore, although the method for producing a 
circular disk-shaped substrate has been described in 
Embodiment 1, the producing method is not limited to a 
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circular disk-shaped Substrate and is applicable to produc 
tion of a rectangular or polygonal card-shaped recording 
medium. 

Embodiment 2 

0.107. In Embodiment 2, an example of a producing 
method of the present invention for producing an optical 
disk will be described. This producing method is a method 
for producing an optical disk having a first Substrate and a 
second substrate thinner than the first substrate. FIGS. 8A to 
8D show cross-sectional views illustrating processes of the 
producing method of Embodiment 2. 
0.108 First, as shown in FIG. 8A, a second substrate 82 

is prepared. The second substrate 82 is made of plastic or the 
like. More specifically, the second substrate 82 can be 
formed of polycarbonate, acrylic resin, norbornene resin, 
olefin resin, vinyl ester resin, or the like. The thickness of the 
second substrate 82 is, for example, in a range of 0.03 mm 
to 0.3 mm, for example, 0.05 mm, 0.1 mm, or 0.2 mm. A 
central hole 82h is formed in the second substrate 82. The 
diameter of the central hole 82h preferably is larger than that 
of a clamp region described later. The central hole 82h may 
be formed after the first substrate and the second substrate 
are attached to each other. Furthermore, a signal area may be 
formed on one principal plane 82b opposed to one principal 
plane 82a. 
0109) Next, as shown in FIG. 8B, a protective film 83 is 
formed on one principal plane 82a of the second substrate 82 
(Process (A)). The protective film 83 is formed for the 
purpose of preventing the surface of the second substrate 82 
from being damaged when the second substrate 82 is 
handled so as to produce an optical disk. It is preferable that 
the protective film 83 has a flexural rigidity lower than that 
of the second substrate 82 or has a hardness higher than that 
of the second substrate 82. The thickness of the protective 
film 83 is, for example, in a range of 0.03 mm to 1.2 mm. 
By prescribing the thickness of the protective film 83 to be 
30L or more, the second substrate 82 can be protected 
sufficiently. By prescribing the total of the thickness of the 
second substrate 82 and the thickness of the protective film 
83 in a range of 0.5 mm to 0.7 mm, a conventional producing 
apparatus used for producing an optical disk can be used. 
0110. In the case where the protective film 83 is removed 
in a later process, the protective film 83 is formed of a 
material that is likely to be removed from the second 
substrate 82, or the second substrate 82 and the protective 
film 83 are attached to each other with weak adhesion. For 
example, the protective film 83 may be formed of light 
curable resin with weak adhesion to the second substrate 82. 
Furthermore, the second substrate 82 and the protective film 
83 may be attached to each other with an adhesive or by 
static electricity. Furthermore, it also may be possible that 
the surface of the protective film 83 is made rough to some 
degree, and the second substrate 82 and the protective film 
83 are attached to each other by applying pressure. In the 
case where the protective film 83 is not removed in a later 
process, the protective film 83 is formed of a material that 
is unlikely to peel off the second substrate 82. 
0111. Next, as shown in FIG. 8C, the first substrate 81 
and the second substrate 82 are attached to each other so that 
the protective film 83 is placed outside (Process (B)). More 
specifically, one principal plane 81a of the first substrate 81 
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is attached to one principal plane 82b of the second substrate 
82. A signal area may be formed on one principal plane 81a 
of the first substrate 81. Furthermore, a signal recording 
layer is formed respectively on one principal plane 81a and 
one principal plane 82b, whereby an optical disk having two 
signal recording layers can be produced. 

0112 The first substrate 81 and the second substrate 82 
can be attached to each other with radiation-curable resin. 
The first substrate 81 can be formed of the same material as 
that of the second substrate 82. The first substrate 81 is 
thicker than the second substrate 82. The total of the 
thickness of the first substrate 81 and the second substrate 82 
preferably is in a range of 0.5 mm to 0.7 mm, or in a range 
of 1.1 mm to 1.3 mm. In this range, a conventional produc 
ing apparatus used for producing an optical disk can be used. 
Furthermore, by prescribing the total of the thicknesses of 
two Substrates in a range of 1.1 mm to 1.3 mm, compatibility 
with respect to a conventional optical disk can be ensured. 
A central hole 81h may be formed in the first substrate 81. 
The central hole 81h may be formed after the first substrate 
81 and the second substrate 82 are attached to each other. 

0113 Thus, an optical disk having the first substrate 81 
and the second substrate 82 can be produced. The producing 
method of Embodiment 2 further may include a process 
(Process (C)) of removing the protective film 83 from the 
second substrate 82, as shown in FIG. 8D. The protective 
film 83 can be removed by the method described below. 
0114 Hereinafter, the producing method of Embodiment 
2 will be described by way of 6 specific examples. 

FIRST EXAMPLE 

0115 FIG. 9 shows a cross-sectional view illustrating 
processes of the first example. First, as shown in FIG. 9A, 
a disk-shaped first substrate 91 and a disk-shaped second 
substrate 92 are prepared. The first substrate 91 is made of 
polycarbonate formed by injection molding. The first sub 
strate 91 has a thickness of 1.1 mm, a diameter of 120 mm, 
and a diameter of a central hole 91a of 15 mm. Pits 
corresponding to an information signal are formed on one 
principal plane 91a of the first substrate 91. Furthermore, a 
reflective film (not shown) made of aluminum with a thick 
ness of 100 nm is formed on one principal plane 91a. The 
pits and the reflective film on one principal plane 91a form 
a signal area. The reflective film can be formed by sputter 
1ng. 

0116. The second substrate 92 is made of polycarbonate 
or acrylic resin. The second substrate 92 can be formed by 
a method for cutting a sheet formed by casting, or injection 
molding. The second substrate 92 has a thickness of 90L, a 
diameter of 120 mm and a diameter of a central hole 92h of 
15 mm. A signal area is not formed on the second Substrate 
92. The surface of the second substrate 92 is flat. A protec 
tive film 94 made of polyester resin is formed on one 
principal plane of the second substrate 92. A central hole 94h 
is formed in the protective film 94. The protective film 94 
has a thickness of 60LL, a diameter of 120 mm and a diameter 
of a central hole 94h of 15 mm. The protective film 94 can 
be formed by a method for extruding a material through a 
slit, injection molding, or casting. The second Substrate 92 
and the protective film 94 can be attached to each other with 
light-curable resin having weak adhesion, an adhesive, or 
static electricity. Furthermore, it also may be possible that 
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the surface of the protective film 94 is made rough to some 
degree, and the second substrate 92 and the protective film 
94 are attached to each other by applying pressure. 
0117 Next, as shown in FIG.9B, one principal plane 91a 
of the first substrate 91 and the second substrate 92 are 
attached to each other so that the protective film 94 is placed 
outside. An attachment method will be described with ref 
erence to FIG. 10. 

0118 First, as shown in FIG. 10A, the first substrate 91 
is placed on a table 101, and light-curable resin 103 is 
dropped onto one principal plane 91a of the first substrate 91 
through a nozzle 102. The resin 103 is placed in an annular 
shape with a diameter of about 54 mm. At this time, the first 
substrate 91 or the nozzle 102 is rotated at a low speed of 20 
rpm to 120 rpm. The resin 103 may be applied to the second 
Substrate 92. 

0119) Next, as shown in FIG. 10B, the second substrate 
92 is stacked on the first substrate 91 so that the first 
substrate 91 and the second substrate 92 are placed concen 
trically, and the protective film 94 is placed outside. More 
specifically, the first substrate 91 is fixed to the table 101 
with a pin 104. Then, the second substrate 92 is moved by 
being held by an arm 105, and the central hole of the second 
substrate 92 is fitted on the pin 104. According to the 
producing method of Embodiment 2, since the protective 
film 94 is held by the arm 105, even if the second substrate 
92 is thin, the second substrate 92 can be prevented from 
being damaged. 

0120) Next, as shown in FIG. 10C, the first substrate 91 
and the second Substrate 92 are rotated at a high speed (e.g., 
1000 rpm to 10000 rpm) by rotating the table 101, whereby 
the resin 103 is spread to an outer peripheral edge of the 
substrate. According to this method, air bubbles can be 
prevented from being mixed between the first substrate 91 
and the second substrate 92, and excessive resin 103 can be 
discharged. 

0121 Next, as shown in FIG. 10D, light 106 such as 
UV-light is radiated to cure the resin 103. At this time, the 
light 106 may be radiated from an upper side, from a lower 
side, or from both the upper and lower sides. In the case 
where the light 106 is radiated from the lower side, a 
radiation-transmitting table Such as glass is used. The light 
106 may be radiated in a pulse manner or continuously. By 
varying these radiation conditions, the tilt (inclination) of an 
optical disk can be controlled. 
0122) Next, the protective film 94 is peeled off the second 
substrate 92. FIG. 10E shows an enlarged view in the 
vicinity of the central hole during this process. Specifically, 
a part of an inner peripheral edge of the protective film 94 
is floated with a hook 107, and an air stream 108 is blown 
to the floated inner peripheral edge, whereby the protective 
film 94 is peeled off. Thereafter, the protective film 94 is 
removed with an adsorption arm. In the process shown in 
FIG. 10C, the resin 103 may be transferred to the protective 
film 94 side of the second substrate 92. However, the 
protective film 94 can prevent the resin 103 from adhering 
to the surface of the second substrate 92. The peeled 
protective film 94 can be reused as it is, or reused after 
melting. 

0123 Thus, an optical disk can be produced. In the first 
example, the case where the first substrate 91 is fixed to the 
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table 101 has been described. However, the second substrate 
92 may be fixed to the table 101. Even in this case, the side 
of the second substrate 92 on which the protective film 94 is 
formed is fixed to the table 101, so that the surface of the 
second substrate 92 can be prevented from being damaged 
when the table 101 is rotated. 

0124 Furthermore, in the first example, a signal area is 
formed only on the first substrate 91. However, a semi 
transparent signal area may be formed even on the second 
substrate 92. In this case, if a signal area is formed directly 
on the second substrate 92, it is not easy to form the signal 
area on the thin second substrate 92 by sputtering. However, 
by forming a protective film with a high stiffness on the 
second Substrate 92, it becomes easy to form a signal area on 
the second substrate 92. 

0125 Furthermore, in the first example, the case where a 
read-only optical disk is produced has been described. 
However, according to the producing method of Embodi 
ment 2, an optical disk in which an information signal can 
be written also can be produced. 

SECOND EXAMPLE 

0126. In the second example, the case will be described 
in which the diameter of the central hole 92h of the second 
substrate 92 and that of the central hole 94h of the protective 
film 94 are varied in the first example. The description of the 
same components as those in the first example will be 
omitted here. 

0127. In the second example, as shown in FIG. 11A, the 
central holes 92h and 94h are made larger than the central 
hole 91h of the first substrate 91. More specifically, the 
diameters of the central holes 92h and 94h are set to be 40 
mm. In this configuration, the second Substrate 92 is not 
placed at an inner peripheral edge of the first substrate 91. 
Therefore, a center cone for fixing an optical disk can be 
prevented from coming into contact with the second Sub 
strate 92 during use of the optical disk, and the second 
substrate 92 can be prevented from being damaged or peeled 
off. In particular, by setting the inner peripheral edge of the 
second Substrate 92 to be larger than a clamp region, only the 
first substrate 91 is fixed during use of the optical disk, and 
tilt of the optical disk can be prevented. Herein, a “clamp 
region” refers to a region that is held for rotating an optical 
disk during use of the optical disk. 
0128. Furthermore, in the second example, after the sec 
ond substrate 92 is stacked on the first substrate 91, the light 
106 is radiated to an outer peripheral side of the clamp 
region 111, as shown in FIG. 11B, whereby the resin 103 can 
be prevented from entering the clamp region 111. According 
to this method, the thickness of the clamp region 111 can be 
made uniform; as a result, tilt of the optical disk can be 
reduced further. 

THIRD EXAMPLE 

0129. In the third example, the case will be described in 
which only the diameter of the central hole 94h of the 
protective film 94 is different from that in the second 
example. The description of the same components as those 
in the second example will be omitted here. 
0130. In the third example, the diameter of the central 
hole 92h is set to be 40 mm, and that of the central hole 94h 
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is set to be 15 mm. According to this configuration, the same 
effect as that of the second example can be obtained. 
Furthermore, according to this configuration, the protective 
film 94 can prevent the resin 103 from adhering to the first 
Substrate 91 and the table 101. 

FOURTH EXAMPLE 

0.131. In the fourth example, the case will be described in 
which only the thicknesses of the second substrate 92 and 
the protective film 94 are different from those in the first 
example. The description of the same components as those 
in the first example will be omitted here. 
0.132. In the fourth example, the thickness of the second 
substrate 92 is set to be 90L, and the thickness of the 
protective film 94 is set to be 0.5 mm. In this configuration, 
the total of the thickness of the second substrate 92 and the 
thickness of the protective film 94 becomes about 0.6 mm. 
In the present production of a DVD, two substrates with a 
thickness of 0.6 mm generally are attached to each other. 
Therefore, according to the configuration of the fourth 
example, a conventional producing apparatus can be used. 
As described in the second and third examples, the sizes of 
the central holes 92h and 94h may be varied. 

FIFTH EXAMPLE 

0133. In the fifth example, the case where the flexural 
rigidity of the protective film 94 is varied will be described. 
The other portions are the same as those in the first example, 
so that the repeated description thereof will be omitted here. 
0134) The flexural rigidity of the protective film 94 was 
varied by changing the material for the protective film 94. 
More specifically, optical disks were produced using a 
protective film with a flexural rigidity lower than that of the 
second substrate 92, a protective film with the same flexural 
rigidity as that of the second substrate 92, and a protective 
film with a flexural rigidity higher than that of the second 
substrate 92. In the fifth example, the thickness of the resin 
103 was set to be about 20L. The optical disks thus obtained 
were measured for a variation in thickness of the resin 103. 

0.135). As a result, it was found that in the case where the 
flexural rigidity of the protective film 94 is lower than that 
of the second substrate 92, a variation in thickness of the 
resin 103 is small. The reason for this is considered as 
follows: when the resin 103 is spread by rotating the table 
101, the resin 103 is likely to spread uniformly when the 
flexural rigidity of the protective film 94 is lower. 

0.136. On the other hand, when the flexural rigidity of the 
protective film 94 is higher than that of the second substrate 
92, it becomes easy to handle the second substrate 92. 
Furthermore, even in the case where a reflective layer and a 
signal recording layer are formed on the second Substrate 92. 
they can be formed easily. 

0.137 The protective film with a low flexural rigidity and 
the protective film with a high flexural rigidity may be 
formed on the second substrate 92. In this case, it is 
preferable that the protective film with a high flexural 
rigidity is peeled off before the first substrate 91 and the 
second substrate 92 are attached to each other, and the 
protective film with a low flexural rigidity is peeled off after 
the attachment. 
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SIXTH EXAMPLE 

0138. In the sixth example, the case where the second 
Substrate 92 is fixed to the table 101 will be described. The 
description of the same components as those in the first 
example will be omitted here. 
0139 First, as shown in FIG. 12A, the second substrate 
92 with the protective film 94 formed on one principal plane 
is placed on the table 101 so that the protective film 94 is 
placed on the table 101 side. Then, the light-curable resin 
103 is dropped onto the second substrate 92 through the 
noZZle 102 so as to be placed in an annual shape. At this 
time, the table 101 or the nozzle 102 is rotated at a low speed 
(20 rpm to 120 rpm). The resin 103 may be applied to the 
first Substrate 91. 

0140 Next, as shown in FIG. 12B, the second substrate 
92 is fixed with the pin 104, and the second substrate 92 is 
rotated at a high speed (1000 rpm to 12000 rpm) by rotating 
the table 101. Thus, the excessive resin 103 is shaken off, 
whereby a layer of the resin 103 with uniform thickness can 
be formed on the second substrate 92. 

0141 Next, as shown in FIG. 12C, the first substrate 91 
is moved by being held by the arm 105, and the central hole 
of the first substrate 91 is fitted on the pin 104. In order to 
prevent air bubbles from being mixed between the first 
substrate 91 and the second substrate 92, this process is 
conducted in a container 121 under a reduced pressure. It is 
preferable that the container 121 is evacuated to 1000 Pa or 
less. 

0142. The subsequent processes are the same as those in 
FIGS. 10D and 10E, so that the description thereof will be 
omitted here. Thus, optical disks can be produced. 
0143 According to the producing method of Embodi 
ment 2, the substrate 10 formed by the producing method of 
Embodiment 1 may be used as the second substrate 92. More 
specifically, the producing method of Embodiment 2 may 
include the processes (a) and (b) described in Embodiment 
1 prior to the process (A). In this case, an optical disk is 
produced using the substrate 11 with the protective layer 12 
and the protective film 94 formed thereon. 

Embodiment 3 

0144. In Embodiment 3, an example of a producing 
apparatus of the present invention used for producing an 
optical disk will be described. The producing apparatus of 
Embodiment 3 produces an optical disk using a first Sub 
strate and a second substrate, and is used for conducting the 
producing method of Embodiment 2 or 3. 
0145 The producing apparatus of Embodiment 3 
includes a first substrate 91, a second substrate 92 with a 
protective film 94 formed on one principal plane, attachment 
means for attaching the first substrate 91 and the second 
substrate 92 to each other so that the protective film 94 is 
placed outside, and peeling means for peeling the protective 
film 94. The producing apparatus further may include pro 
tective film-forming means for forming a protective film on 
one principal plane of the second Substrate. 

0146). As the attachment means, the means described in 
Embodiment 2 can be used. The attachment means may 
include coating means, stacking means, and irradiation 
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means. Furthermore, the attachment means further may 
include rotation means for rotating the stacked first Substrate 
91 and second substrate 92. 

0147 The coating means is used for coating at least one 
Substrate selected from the group consisting of the first 
substrate 91 and the second substrate 92 with radiation 
curable resin. More specifically, the coating means includes 
a rotatable table 101, a nozzle 102, a squeegee and the like. 
0.148. The stacking means is used for stacking the first 
substrate 91 and the second substrate 92 on top of the other 
so that the center of the first substrate 91 is matched with that 
of the second substrate 92. More specifically, the stacking 
means includes a pin 104, an arm 105 for transporting a 
substrate and the like. 

0.149 The irradiation means is used for irradiating radia 
tion. More specifically, a rare gas lamp Such as a Xenon 
lamp, an electron beam source, a metal halide lamp, a 
mercury lamp, or the like can be used. 
0150. As the rotation means, a rotatable table can be 
used. 

0151. Furthermore, the coating means may include drop 
ping means for dropping radiation-curable resin, rotation 
means for rotating a Substrate onto which radiation-curable 
resin is dropped and a container 121 that can be evacuated. 
As the dropping means, a nozzle 102 or the like can be used. 
Furthermore, as the rotation means, a rotatable table 101 or 
the like can be used. The container 121 that can be evacuated 
preferably can be evacuated to 1000 Pa or less. 

Embodiment 4 

0152. In Embodiment 4, another example of a producing 
method for producing an optical disk will be described. The 
producing method of Embodiment 4 is a method for pro 
ducing an optical disk including a second Substrate with a 
signal area formed on one principal plane and a first Sub 
strate attached to the second substrate. FIGS. 13A to 13D 
schematically show cross-sectional views illustrating the 
processes of a method for producing an optical disk of 
Embodiment 4. 

0153. According to the producing method of Embodi 
ment 4, first, as shown in FIG. 13A, a second substrate 131 
with a signal area SA formed on one principal plane 131a is 
prepared, and the other principal plane 131b opposite to one 
principal plane 131a is fixed to a support 132 (Process (i)). 
The signal area SA may be formed in a later process. More 
specifically, the producing method of Embodiment 4 may 
include the process of forming the signal area SA between 
the process (i) and the process (ii). In this case, the signal 
area SA can be formed by a photopolymer method using a 
stamper or the like. Furthermore, as the second substrate 
131, for example, the substrate 10 (see FIG. 2B) or the 
substrate 10a (see FIG. 3B) may be used. 
0154) The second substrate 131 preferably has a thick 
ness in a range of 0.03 mm to 0.3 mm, for example, 0.05 
mm, 0.1 mm, or 0.2 mm. The second substrate 131 is made 
of transparent resin Such as polycarbonate, acrylic resin, 
olefin resin, norbornene resin, vinyl ester resin, or the like. 
Uneven pits are formed on one principal plane 131a of the 
second substrate 131, which function as the signal area SA. 
More specifically, one principal plane 131a is a plane onto 
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which an information signal is recorded. The second Sub 
strate 131 is formed by molding resin by injection molding, 
casting, extrusion molding, a photopolymer method (2P 
method), a thermosetting method for curing thermosetting 
resin with heat, or the like. It is preferable that the second 
substrate 131 is fixed to the support 132 immediately after 
being molded. FIG. 14A shows a plan view of the second 
substrate 131. A shaded area in FIG. 14A is the signal area 
SA. FIG. 13 shows the case where a through-hole is formed 
at the center of the second substrate 131 and the first 
substrate 150 after these substrates are attached to each 
other. However, Substrates having a through-hole may be 
used as the second substrate and the first substrate. FIG. 14B 
shows a plan view of the second substrate 131 in this case. 
As shown in FIG. 14B, the second substrate 131 is provided 
with a through-hole 131h at the center thereof. 

0155 The support 132 is provided with a fixing mecha 
nism (fixing means) 133 for fixing the other principal plane 
131b. FIG. 13 shows the case where the fixing mechanism 
133 is placed on one principal plane of the support 132. This 
is shown merely for illustrative purpose, and there is no 
particular limit to the configuration of the fixing mechanism 
133, as described in the following embodiment. Further 
more, the fixing mechanism also may function as a Support. 
As the method for fixing the other principal plane 131b to 
the support 132, at least one method selected from the group 
consisting of a method using static electricity, a vacuum 
adsorption method, a method using a pressure member, and 
a method using an adhesive member made of an adhesive 
material can be used. The support 132 and the fixing 
mechanism 133 are flush with the surface in contact with the 
second substrate 131, whereby a warp and a wave on the 
second substrate 131 can be prevented from occurring. 

0156 Thereafter, as shown in FIG. 13B, while the second 
substrate 131 is fixed to the support 132, a recording/ 
reflective film 140 including at least one selected from a 
metal film, a dielectric film, a magnetic film and a coloring 
film is formed on one principal plane 131a (Process (ii)). 
The recording/reflective film 140 can be formed by sputter 
ing, vapor deposition or spin coating, depending upon the 
film to be formed. At this time, the second substrate 131 is 
fixed to the support 132 by the above-mentioned fixing 
method. Therefore, a warp and a wave on the second 
substrate 131 can be prevented from occurring due to the 
heat generated when the recording/reflective film 140 is 
formed and the stress generated by the recording/reflective 
film 140. 

0157. Thereafter, as shown in FIG. 13C, the second 
substrate 131 and the first substrate 150 are attached to each 
other with the recording/reflective film 140 interposed ther 
ebetween (Process (iii)). The thickness of the first substrate 
150 is larger than that of the second substrate 131, and is, for 
example, in a range of 0.5 mm to 1.5 mm (e.g., 1.1 mm). The 
total of the thickness of the second substrate 131 and that of 
the first substrate 150 preferably is in a range of 0.5 mm to 
0.7 mm, or in a range of 1.1 mm to 1.3 mm. 

0158. The first substrate 150 may have a signal area 
(signal Surface) on the side that is to be attached to the 
second substrate 131. Examples of the method for attaching 
the second substrate 131 and the first substrate 150 to each 
other include a method (see FIG. 13C) using radiation 
curable resin 151, a hot-melt method and a method using an 
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adhesive sheet. In the case of using the radiation-curable 
resin, specifically, the radiation-curable resin 151 is applied 
between the second substrate 131 and the first substrate 150, 
and the second substrate 131 and the first substrate 150 are 
stacked on top of the other. Thereafter, two stacked sub 
strates are spun to spread the radiation-curable resin 151, 
and then, the radiation 152 is radiated, whereby the radia 
tion-curable resin 151 may be cured. As the radiation 
curable resin, for example, UV-curable resin, resin that is 
cured by irradiation with an electron beam or the like can be 
used. In FIG. 13C, radiation is radiated from the first 
substrate 150 side. However, radiation may be radiated from 
the Support 132 side, using a substrate and a Support made 
of a radiation-transmitting material for the second substrate 
131 and the support 132. Because of this, even in the case 
where the recording/reflective film having no radiation per 
meability is formed on the first substrate 150, the radiation 
curable resin placed between the second substrate 131 and 
the first substrate 150 can be cured easily. 
0159. Thereafter, as shown in FIG. 13D, the other prin 
cipal plane 131b of the second substrate 131 is released from 
the support 132 (Process (iv)). Thus, an optical disk 130 is 
obtained in which the second substrate 131 and the first 
substrate 150 are attached to each other with the recording/ 
reflective film 140 interposed therebetween. 
0.160 In the case where the second substrate 131 has a 
circular through-hole 131h at the center (see FIG. 14B), the 
other principal plane 131b can be fixed to the support 132 by 
pressing at least one selected from an inner peripheral edge 
131s and an outer peripheral edge 131t of the second 
substrate 131 to the support 132, using a pressure member. 
In this case, it is preferable that the other principal plane 
131b is fixed to the support 132 by a method different from 
the above-mentioned pressure member prior to the process 
(iii) after the process (ii), whereby pressing with the pressure 
member is finished. As the above-mentioned different 
method, at least one selected from a method using vacuum 
adsorption and a method using static electricity can be used. 
The method for fixing the other principal plane 131b to the 
support 132 will be described specifically in the following 
embodiment. 

0.161 According to the producing method of Embodi 
ment 4, after the second substrate 131 is fixed to the support 
132, the recording/reflective film 140 is formed. Therefore, 
according to the producing method of Embodiment 4, even 
in the case where the second substrate 131 is thin, a warp and 
a wave can be prevented from occurring on the second 
substrate 131, and the second substrate 131 becomes likely 
to be handled. Therefore, according to the method for 
producing an optical disk of Embodiment 4, an optical disk 
with less warp and wave can be produced easily. 

Embodiment 5 

0162. In Embodiment 5, an example of an apparatus for 
producing an optical disk of the present invention will be 
described, which can be used for the method for producing 
an optical disk of the present invention described in Embodi 
ment 4. The same components as those in Embodiment 4 are 
denoted with the same reference numerals as those therein, 
and repeated description thereof will be omitted here. FIG. 
15 schematically shows the configuration of an optical disk 
producing apparatus 200 of Embodiment 5. In the following 
figures, hatching may be omitted for ease of understanding. 
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0163 The optical disk producing apparatus 200 includes 
a Substrate Supply device 210, Substrate transporting devices 
220, 240 and 260, a film-forming device 230, a substrate 
attaching device 250 and an optical disk recovery device 
270. The optical disk producing apparatus 200 also includes 
supports 132 transported from the substrate supply device 
210 to the optical disk recovery device 270. 
0164. The substrate supply device 210 successively 
transfers the second substrate 131 to a plurality of supports 
132 in the substrate transporting device 220. The substrate 
supply device 210 is supplied with the second substrate 131 
from a substrate producing device (not shown) Such as an 
injection molder or a 2P producing device. 

0165. The substrate transporting device 220 is placed so 
as to move the support 132, to which the second substrate 
131 is fixed, from the substrate supply device 210 to the 
film-forming device 230. Similarly, the substrate transport 
ing device 240 is placed so as to move the support 132, to 
which the second substrate 131 is fixed, from the film 
forming device 230 to the substrate attaching device 250, 
and the Substrate transporting device 260 is placed so as to 
move the support 132, to which the second substrate 131 is 
fixed, from the substrate attaching device 250 to the optical 
disk recovery device 270. 
0166 As shown in FIG. 15, the substrate transporting 
devices 220 and 260 have a plurality of supports 132 for 
fixing the second substrates 131, driving mechanisms 221 
for transporting the Supports 132, and support moving 
devices 222. The optical disk producing apparatus 200 
includes fixing mechanisms (fixing means) 133 for fixing the 
other principal plane 131b on the opposite side of the signal 
area of the second substrate 131 to the support 132. The 
Support moving device 222 has a function of receiving the 
support 132, to which the second substrate 131 is fixed, from 
the device in the previous process of the substrate transport 
ing devices 220, 240 and 260, and transferring them to the 
device in the Subsequent process. Although not shown, the 
Substrate transporting device 240 also has the same function. 
0167 The film-forming device 230 functions as means 
for forming the recording/reflective film 140. That is, the 
optical disk producing apparatus 200 includes film-forming 
means for forming a film including at least one selected from 
a metal film, a dielectric film, a magnetic film and a coloring 
film. More specifically, as the film-forming device 230, a 
device including at least one selected from a sputtering 
device, a vacuum film-forming device such as a vapor 
deposition device and a spin coater can be used. 
0168 In the case of attaching the second substrate 131 
and the first substrate 150 to each other, using radiation 
curable resin, the substrate attaching device 250 functions as 
means for attaching Substrates, and includes, for example, a 
coating device for applying radiation-curable resin between 
the second substrate 131 and the first substrate 150 fixed on 
the Support 132 and means for irradiating radiation that 
cures radiation-curable resin. As the coating device, a spin 
ner provided with a resin dropping nozzle, a screen printing 
device and the like can be used. As the irradiation means, a 
mercury lamp, a metal halide lamp, a rare gas lamp or the 
like can be used. 

0169. In the substrate transporting device 260, by releas 
ing the other principal plane 131b of the second substrate 
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131 from the fixing mechanism 133, the optical disk 130, in 
which the second substrate 131 and the first substrate 150 are 
integrated, is released and transferred to the disk recovery 
device 270. In the disk recovery device 270, the optical disks 
130 are stacked on a stock pole for recovery (not shown). 
0170 As the method for fixing the other principal plane 
131b of the second substrate 131 to the support 132, various 
methods can be used. More specifically, at least one method 
selected from a method using static electricity, a method 
using vacuum adsorption, a method using a pressure mem 
ber and a method using an adhesive member made of an 
adhesive material can be used. In this case, the optical disk 
producing apparatus 200 includes a static electricity gener 
ating device, a vacuum adsorption device, a pressure mem 
ber, an adhesive member formed on a Support and the like, 
in accordance with the respective methods. 

0171 The case where the second substrate 131 is fixed to 
the support 132 using static electricity will be described with 
reference to FIGS. 16A and 16B. 

0172 FIG. 16A shows a method in the case of fixing the 
second substrate 131 and the support 132 to each other by 
Supplying a charge to the second Substrate 131. In this case, 
an insulator is used for the Support 132. According to this 
method, first, the second substrate 131 is placed on a base 
282 made of an insulator. Then, a negative charge Supply 
device 280 is connected to a part of the second substrate 131, 
and negative charge 281 is Supplied to the inside of the 
second substrate 131 by the negative charge supply device 
280. Since the base 282 is an insulator, the negative charge 
281 is accumulated in the second substrate 131 without 
moving to the base 282. After the elapse of a predetermined 
period of time, the negative charge supply device 280 is 
disconnected from the second substrate 131, and the second 
substrate 131 is placed on the insulating support 132 shown 
in FIG. 16B. 

0173 The material for the support 132 is an insulator 
such as ceramic. In the support 132, an electrode 283 and 
charged bodies such as lithium niobate placed on the elec 
trode 283 are buried. A part of the charged bodies 284 is 
exposed to a surface 132a side of the support 132 that is in 
contact with the second substrate 131. The electrode 283 is 
connected to a power source 290 for applying a voltage via 
a connection pin 286 at a connecting portion 285. 
0.174 The power source 290 for applying a voltage 
includes a power Source 291 for Supplying a charge, a 
ground terminal 292 and a switch 293 so that charge is 
supplied to the electrode 283. In the first support 132 on the 
substrate transporting device 220 shown in FIG. 15, the 
connection pin 286 is inserted into the support 132 and 
connected to the connecting portion 285. 

0.175. Next, the switch 293 is switched to the power 
Source 291 for Supplying a charge, and positive charge is 
Supplied from the power source 291 for Supplying a charge 
to the electrode 283. At this time, negative charge is gen 
erated on the surface of the charged body 284 that is in 
contact with the electrode 283 due to polarization, and 
simultaneously, positive charge is generated on the Surface 
132a side of the charged body 284. The positive charge and 
the negative charge accumulated in the second Substrate 131 
by the negative charge supply device 280 attract each other; 
as a result, a part of the second substrate 131 is fixed to the 
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charged body 284, that is, the support 132. Thereafter, the 
connection pin 286 is disconnected from the connecting 
portion 285, and the support 132 to which the second 
substrate 131 is fixed is transported by the driving mecha 
nism 221 Successively. 
0176). After the first substrate 150 and the second sub 
strate 131 are attached to each other by the substrate 
attaching device 250, in order to release the optical disk 130 
from the support 132, the switch 293 in the power source 
290 for applying a voltage is switched to the ground terminal 
292 in the substrate transporting device 260, and the con 
nection pin 286 is connected to the connecting portion 285 
again. Simultaneously with the connection, the positive 
charge in the electrode 283 moves to the ground through the 
ground terminal 292, and polarization in the charged body 
284 is finished. Consequently, the other principal plane 131b 
of the second substrate 131 is released from the support 132. 
Thus, the optical disk 130 is released. 
0177 As described above, according to the method for 
fixing the second Substrate 131 using static electricity, the 
optical disk producing apparatus 200 includes, as means for 
fixing the second Substrate 131, a static electricity generat 
ing device including the negative charge Supply device 280, 
the electrode 283 and the charged bodies 284 buried in the 
support 132 and the power source 290 for applying a 
Voltage. According to this method, the charged bodies 284 in 
the Support 132 are charged or discharged under the condi 
tion that the second substrate 131 is charged, whereby the 
second substrate 131 can be fixed onto the support 132 or 
released therefrom with ease. 

0178. It is preferable that the exposed surfaces of the 
charged bodies 284 are flat and have no step with respect to 
the surface 132a of the support 132. Because of this, when 
the second substrate 131 is fixed to the support 132, the 
second substrate 131 can be prevented from being deformed 
locally. If the second substrate 131 having a local deforma 
tion is fixed to the support 132 and attached to the first 
substrate 150, the completed optical disk 130 also has a 
similar local deformation. Furthermore, it is preferable that 
the pattern of exposed portions of the charged bodies 284 
seen from the Surface 132a side is in a concentric shape 
whose central axis is equal to that of the support 132. If the 
exposed portions have a concentric pattern, when the second 
substrate 131 is fixed, the second substrate 131 can be 
prevented from being deformed locally in a track direction. 
0179. Furthermore, it is preferable that the shape of the 
surface 132a in a radius direction should be selected so that 
the warp of the completed optical disk 130 becomes mini 
mum (this also applies to the following embodiment). For 
example, if it is assumed that, in the attachment process, the 
optical disk 130 is likely to have a shape in which the second 
substrate 131 side is dented due to curing characteristics of 
an attachment material Such as UV-curable resin, it is 
preferable to prescribe the cross-sectional shape of the 
surface 132a to be as shown in FIG. 17A. This allows the 
shape of the completed optical disk to be flat. In contrast, 
assuming that the completed optical disk 130 is likely to 
have a shape in which the first substrate 150 side is dented, 
if the shape of the surface 132a in a radius direction is 
prescribed to be as shown in FIG. 17B, the shape of the 
completed optical disk 130 can be made flat. 
0180. In the optical disk producing apparatus of Embodi 
ment 5, an optical disk can be produced easily in accordance 
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with the method for producing an optical disk described in 
Embodiment 4. Therefore, according to the optical disk 
producing apparatus of Embodiment 5, an optical disk 
without any warp and wave can be produced easily. 

0181. In Embodiment 5, the case where the concentric 
charged bodies 284 are buried in the support 132 has been 
described. However, the charged bodies 284 are not neces 
sarily in a concentric shape. For example, the charged bodies 
284 may be exposed over the entire surface that is in contact 
with the second substrate 131. 

0182 Furthermore, in Embodiment 5, the case where the 
Substrates are attached to each other using radiation-curable 
resin has been described. However, it also may be possible 
to use an apparatus for attaching Substrates with a hot-melt 
material, an apparatus for attaching Substrates with a slow 
acting material that is cured gradually after an elapse of time 
triggered by irradiation with W-light, or an apparatus for 
attaching Substrates with a film made of an adhesive material 
(this also applies to the following embodiment). 

0183. Furthermore, in Embodiment 5, the case where a 
circular through-hole is not formed at the center of the 
second substrate 131 has been described. It is appreciated 
that a circular through-hole may be formed at the center of 
the second substrate 131. 

0.184 Furthermore, as described in Embodiment 6, it also 
is appreciated that the first substrate 150 may have a signal 
aea. 

0185. Furthermore, the producing apparatus of Embodi 
ment 5 further may include means for forming a signal area 
(this also applies to the apparatus of Embodiment 6). 
According to this configuration, after the second Substrate 
without a signal area SA is fixed to the Support, a signal area 
can be formed on the second substrate. An example of means 
for forming a signal area includes an apparatus (2P unit) for 
conducting a photopolymer method. The 2P unit includes, 
for example, a coating device for coating the second Sub 
strate with photopolymer resin, and a transfer device for 
transferring the pattern of a mask. As the coating device, a 
nozzle, a screen printing device (Screen and spatula), a roller 
or the like can be used. Furthermore, as the transfer device, 
a master with a predetermined pattern formed thereon, a UV 
irradiation device, and a unit for peeling the master off the 
second substrate after irradiation with TV-light. 

Embodiment 6 

0186. In Embodiment 6, another example of an optical 
disk producing apparatus of the present invention will be 
described. The optical disk producing apparatus of Embodi 
ment 6 is different from that described in Embodiment 5 
only in the fixing means (fixing mechanism) of the second 
substrate 131. Therefore, repeated description of the same 
portions as those described in the above embodiment may be 
omitted. 

0187. In Embodiment 6, the case where the second sub 
strate 131 has a circular through-hole 131h (see FIG. 14B) 
at the center will be exemplified. Furthermore, in Embodi 
ment 6, a single-sided two-layer optical disk will be exem 
plified, in which a first Substrate also has a signal area on the 
Surface of the second Substrate side, and information can be 
recorded and reproduced with respect to a recording layer on 
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the second Substrate and a recording layer on the first 
substrate by irradiation with laser light from the second 
substrate side. 

0188 The optical disk producing apparatus of Embodi 
ment 6 includes, as fixing means for fixing the other prin 
cipal plane 131b of the second substrate 131 to the support 
132, pressure means for pressing at least one selected from 
the inner peripheral edge 131s and the outer peripheral edge 
131t (see FIG. 14B) of the second substrate 131 to the 
support 132 side. It is preferable that the optical disk 
producing apparatus of Embodiment 6 includes, as fixing 
means for fixing the other principal plane 131b to the 
Support 132, second fixing means different from the pressure 
means. As the second fixing means, for example, at least one 
selected from a vacuum adsorption device and a static 
electricity generating device can be used. 

0189 FIGS. 18A and 18B show a fixing mechanism of 
the second substrate 131 in the optical disk producing 
apparatus of Embodiment 6. 

0190. As shown in FIG. 18A, the second substrate 131 
(thickness is preferably 0.3 mm or less (e.g., 0.05 mm, 0.1 
mm or 0.2 mm) is fixed by pressing the inner peripheral edge 
131s onto a support 320 from one principal plane (signal 
plane) 131a side by an inner periphery pressure member 300 
and by pressing the outer peripheral edge 131t to the Support 
320 from one principal plane (signal plane) 131a side by an 
outer periphery pressure member 310. 

0191 The inner periphery pressure member 300 includes 
a circular disk portion and a columnar portion 302 connected 
to the disk portion 301. The disk portion 301 has a diameter 
larger than that of a circular through-hole 131h positioned at 
the center of the second substrate 131, which does not reach 
the signal area SA. Furthermore, the columnar portion 302 
has a size that can be inserted into the through-hole 131h. 
The columnar portion 302 is inserted into the through-hole 
131 h, and is inserted into a hole provided at the center of the 
support 320. 

0192 The outer periphery pressure member 310 has a 
shape in which a flat plate ring with a large inner diameter 
and a flat plate with a small inner diameter are attached to 
each other concentrically. A small inner diameter"d of the 
outer periphery pressure member 310 is smaller than an 
outer diameter of the second substrate 131. Furthermore, a 
large inner diameter “d of the outer periphery pressure 
member 310 is larger than the outer diameter of the second 
Substrate 131. 

0193 The inner periphery pressure member 300 and the 
outer periphery pressure member 310 are made of a mag 
netic Substance, and stainless steel can be used, for example. 
Permanent magnets 330 are attached to portions of the 
support 320 that the inner periphery pressure member 300 
and the outer periphery pressure member 310 are in contact 
with, and the permanent magnets 330 fix the inner periphery 
pressure member 300 and the outer periphery pressure 
member 310 made of a magnetic substance to the support 
320. More specifically, the optical disk producing apparatus 
of Embodiment 6 includes, as fixing means for fixing the 
other principal plane 131b of the second substrate 131 to the 
support 320, the inner periphery pressure member 300, the 
outer periphery pressure member 310 and the permanent 
magnets 330, and fixes the other principal plane 131b to the 
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Support 320 by using a magnetic force. Electromagnets may 
be used in place of the permanent magnets. 

0194 The disk portion 301 of the inner periphery pres 
sure member 300 and the outer periphery pressure member 
310 can be used not only as the fixing means for fixing the 
second substrate 131 to the support 320, but also as a mask 
during formation of a recording/reflective film. In this case, 
a mask is not required for the film-forming device 230. 
Generally, in production of an optical disk, a recording/ 
reflective film also is deposited onto a mask, so that it is 
required to replace a mask in a chamber of the film-forming 
device 230 regularly. However, in this case, the chamber is 
exposed to the atmosphere every time the mask is replaced, 
which requires evacuation of the chamber after the mask is 
replaced, resulting in a decrease in productivity. However, if 
the inner periphery pressure member 300 and the outer 
periphery pressure member 310 are used as a mask as 
described above, the mask can be replaced easily outside of 
the chamber, and a down time for exposure to the atmo 
sphere and evacuation of the chamber can be shortened, 
which can enhance productivity. 

0.195 The support 320 includes a plurality of aspiration 
holes 340, and the aspiration holes 340 are connected to a 
discharge device 350. Such as a vacuum pump, through a 
tube. More specifically, the optical disk producing apparatus 
of Embodiment 6 includes, as fixing means, aspiration holes 
340 formed in the support 320 and the discharge device 350, 
in addition to the pressure means. In the optical disk 
producing apparatus of Embodiment 6, it is required that the 
inner periphery pressure member 300 and the outer periph 
ery pressure member 310 are removed so as to attach the 
second substrate 131 and the first substrate 150 to each other 
after the second substrate 131 is fixed by the inner periphery 
pressure member 300 and the outer periphery pressure 
member 310, and a recording/reflective film is formed on a 
signal area SA by the film-forming device 230. In this case, 
if the second substrate 131 is held under vacuum through the 
aspiration holes 340 before the inner periphery pressure 
member 300 and the outer periphery pressure member 310 
are removed, and the inner periphery pressure member 300 
and the outer periphery pressure member 310 are removed 
under the condition that the second substrate 131 is fixed to 
the support 320, a warp and a wave of the second substrate 
131 can be suppressed. The vacuum adsorption device also 
can be used for fixing the second substrate 131 together with 
the pressure member, in the case where the second substrate 
131 is not fixed sufficiently by the inner periphery pressure 
member 300 and the outer periphery pressure member 310. 
0196. In the optical disk producing apparatus of Embodi 
ment 6, it is preferable that the support 320 is made of a 
material having UV-permeability Such as quartz glass, and a 
UV-light irradiation lamp is provided below the support 320 
(on the side opposite to the second substrate 131 with respect 
to the Support 320). According to this configuration, even in 
the case of using the first substrate 150 including a record 
ing/reflective film substantially having no UV-permeability 
as a signal layer, UV-light is radiated from the support 320 
side, whereby UV-curable resin placed between the second 
substrate 131 and the first substrate 150 can be cured. FIG. 
18B shows the process at this time. 

0.197 As shown in FIG. 18B, the second substrate 131 
with the inner periphery pressure member 300 and the outer 
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periphery pressure member 310 removed therefrom is fixed 
to the Support 320 by vacuum adsorption using the aspira 
tion holes 340. By irradiating the radiation 152 such as 
UV-light from the support 320 side, the radiation-curable 
resin 151 placed between the second substrate 131 and the 
first substrate 150 is cured. The radiation 152 is radiated 
from a radiation irradiation device (irradiation means) 341 
Such as a mercury lamp, a metal halide lamp, and a rare gas 
lamp. 

0198 Thus, in the optical disk producing apparatus of 
Embodiment 6, a single-sided two-layer optical disk can be 
produced easily in which the second substrate 131 and the 
first substrate 150 are integrated with each other. 

0199 FIGS. 19A and 19B schematically show a configu 
ration of a pressure member transport arm 400 for fixing and 
releasing the second Substrate 131, using the inner periphery 
pressure member 300 and the outer periphery pressure 
member 310. The pressure member transport arm 400 
includes air cylinders 410 and permanent magnets 420 fixed 
to shafts of the air cylinders 410. The magnetic force of the 
permanent magnets 420 is stronger than that of the perma 
nent magnets 330 on the support 320. 

0200 When the inner periphery pressure member 300 
and the outer periphery pressure member 310 are removed 
from the support 320, the shafts of the air cylinders 410 
move downward (in the direction where the inner periphery 
pressure member 300 and the outer periphery pressure 
member 310 are placed), and the permanent magnets 420 
approach the inner periphery pressure member 300 and the 
outer periphery pressure member 310. The magnetic force of 
the permanent magnets 420 is stronger than that of the 
permanent magnets 330, so that the inner periphery pressure 
member 300 and the outer periphery pressure member 310 
are removed from the support 320, and held by the pressure 
member transport arm 400 (see FIG. 19A). 

0201 In contrast, when the inner periphery pressure 
member 300 and the outer periphery pressure member 310 
are transferred from the pressure member transport arm 400 
to the support 320, the shaft of the air cylinder 410 moves 
upward (in the direction opposite to the direction where the 
inner periphery pressure member 300 and the outer periph 
ery pressure member 310 are placed). Therefore, the per 
manent magnets 420 move away from the inner periphery 
pressure member 300 and the outer periphery pressure 
member 310 (see FIG. 19B). As a result, the inner periphery 
pressure member 300 and the outer periphery pressure 
member 310 are fixed to the support 320 by a magnetic force 
of the permanent magnets 330 on the support. 

0202 As described above, in Embodiment 6, an optical 
disk producing apparatus and a method using the same have 
been described, in which a pressure member is used as a 
method for fixing the second substrate to the support before 
formation of a recording/reflective film, and the pressure 
member is moved between the support and the pressure 
member transport arm by permanent magnets. However, 
according to the optical disk producing method and appa 
ratus of the present invention, as a method for fixing a 
pressure member to a Support or a pressure member trans 
port arm, a method and mechanism may be used in which 
holes for vacuum adsorption are provided on the Surface in 
contact with the support and the pressure member of the 
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pressure member transport arm, and the pressure member is 
fixed to the Support and the pressure member transport arm 
by vacuum adsorption. 
0203 Furthermore, as a method for fixing the second 
substrate to the support before the pressure member is 
removed from the support after formation of a recording/ 
reflective film, a method and mechanism may be used in 
which a charged substance is provided on the Support, and 
the second substrate is fixed to the support by static elec 
tricity of the charged Substance. 
0204 According to the optical disk producing apparatus 
of Embodiment 6, an optical disk can be produced by the 
method for producing an optical disk described in Embodi 
ment 4. Therefore, an optical disk without any warp and 
wave can be produced easily. 
0205 The invention may be embodied in other forms 
without departing from the spirit or essential characteristics 
thereof The embodiments disclosed in this application are to 
be considered in all respects as illustrative and not limiting. 
The scope of the invention is indicated by the appended 
claims rather than by the foregoing description, and all 
changes which come within the meaning and range of 
equivalency of the claims are intended to be embraced 
therein. 

INDUSTRIAL APPLICABILITY 

0206. As described above, according to the method for 
producing a disk-shaped substrate of the present invention, 
it is possible to produce a disk-shaped substrate whose 
Surface is unlikely to be damaged and which can be handled 
easily. The disk-shaped Substrate can be used for producing 
an optical disk obtained by attaching two Substrates. 
0207 Furthermore, according to the first and second 
producing methods of the present invention for producing an 
optical disk, an optical disk can be produced easily in which 
the Surface of a Substrate on a light-incident side is unlikely 
to be damaged. 
0208 Furthermore, according to the first and second 
producing apparatus for producing an optical disk, the first 
and second production methods of the present invention can 
be conducted easily. 

1-32. (canceled) 
33. A method for producing an optical disk using a first 

Substrate and a second Substrate, comprising: 
punching out a transparent plate with a protective film 

formed on one principal plane to form the second 
Substrate; 

attaching the first Substrate and the punched out second 
substrate to each other so that the protective film is 
placed outside; and 

peeling the protective film. 
34. (canceled) 
35. A method for producing an optical disk according to 

claim 33, wherein the step of attaching further comprises: 

coating at least one Substrate selected from the first 
Substrate and the second substrate with radiation-cur 
able resin; 
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for stacking the first Substrate and the second Substrate so 
that a center of the first substrate is matched with a 
center of the second Substrate; and 

irradiating the radiation-curable resin. 
36. A method for producing an optical disk according to 

claim 35, further comprising rotating the stacked first Sub 
strate and second Substrate. 

37. A method for producing an optical disk according to 
claim 35, wherein the the step of coating further comprises 
dropping the radiation-curable resin onto the at least one 
Substrate and rotating the at least one substrate, and 

the step of stacking occurs in a container that can be 
evacuated. 

38. The method for producing an optical disk according to 
claim 35 in which a signal area is to be formed on one 
principal plane of the second Substrate, further comprising: 

Supporting a second principal plane of the second Sub 
strate, which is an opposite side of the one principal 
plane; and 

fixing the second principal plane to a Support. 
39. A method for producing an optical disk according to 

claim 38, further comprising forming at least one film 
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selected from a metal film, a dielectric film, a magnetic film 
and a coloring film on the one principal plane. 

40. (canceled) 
41. A method for producing an optical disk according to 

claim 38, further comprising a step of irradiating a side 
opposite to a side where the second substrate is placed with 
respect to the Support, wherein the Support is made of a 
radiation-permeable material. 

42. A method for producing an optical disk according to 
claim 38, wherein the second substrate has a circular 
through-hole at a center thereof, and the step of fixing 
further comprises pressing at least one selected from an 
inner peripheral edge and an outer peripheral edge of the 
second Substrate to the Support side. 

43. A method for producing an optical disk according to 
claim 38, further comprising forming the signal area on the 
one principal plane of the second Substrate. 

44. A method for producing an optical disk according to 
claim 33, wherein the protective film has a greater hardness 
than that of the second substrate. 


