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(57) ABSTRACT

A recording medium production device includes a substrate
positioning pin vertically movable that performs positioning
to a center-hole of a substrate; a substrate holding portion that
performs positioning of substrate using the substrate posi-
tioning pin to hold the substrate; a cleaner having a gas
ejection portion that ejects gas toward the surface of the
substrate held by the substrate holding portion, and a gas
suction portion that suctions gas; and a substrate positioning
pin fixing portion that can press the substrate positioning pin
downward. The fixing portion is configured so as not to con-
tact an inner circumferential side surface of the center-hole of
substrate. The substrate positioning pin fixing portion
descends inside the center-hole of substrate held by the sub-
strate, and presses and fixes the substrate positioning pin.
Then the cleaner performs ejection and suction of gas.
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OPTICAL RECORDING MEDIUM
PRODUCTION DEVICE AND PRODUCTION
METHOD

TECHNICAL FIELD

[0001] The present disclosure relates to an optical record-
ing medium production device and a production method
thereof, and particularly to a production device and a produc-
tion method that removes a foreign material on a substrate of
an optical recording medium.

BACKGROUND ART

[0002] As a conventional method for removing a foreign
material in an information signal layer of an optical recording
medium, there is a method having a process of spraying gas
onto at least an exposed surface of the information signal
layer of a substrate and suctioning the gas in the vicinity of the
exposed surface after a process of forming the information
signal layer and before a process of forming a light transmis-
sive layer (e.g., refer to Patent Literature 1).

PRIOR ART DOCUMENT

Patent Document

[0003] Patent Literature 1: JP 2001-338443 A

[0004] However, in the device that carries out the above-
described method for removing the foreign material, since a
neighborhood of an inner circumferential side surface of a
center hole of the optical recording medium is in contact with
a substrate positioning pin, even if the gas is sprayed and
suctioned, the foreign material cannot be removed suffi-
ciently.

[0005] The present disclosure is to solve the above-de-
scribed problem. The present disclosure provides an optical
recording medium production device and a production
method thereof capable of sufficiently removing a foreign
material near an inner circumferential side surface of a center
hole of an optical recording medium.

SUMMARY OF THE INVENTION

[0006] In order to solve the above-described problem, an
optical recording medium production device of the present
disclosure is an optical recording medium production device
in which an information signal layer is provided on a sub-
strate, includes:

[0007] a substrate positioning pin vertically movable that
performs positioning to a center hole of the substrate;
[0008] a substrate holding portion that performs the posi-
tioning of the substrate using the substrate positioning pin to
hold the substrate;

[0009] acleanerhavinga gas ejection portion that ejects gas
toward a surface of the substrate held by the substrate holding
portion, and a gas suction portion that suctions the gas; and
[0010] a substrate positioning pin fixing portion that can
press the substrate positioning pin downward, and is config-
ured so as not to come into contact with an inner circumfer-
ential side surface of the center hole of the substrate;

[0011] wherein the substrate positioning pin fixing portion
descends inside the center hole of the substrate held by the
substrate holding portion so as to form a gap in the vicinity of
the inner circumferential side surface of the center hole of the
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substrate, and presses and fixes the substrate positioning pin,
and in the state, the cleaner performs the ejection and suction
of the gas.

[0012] Moreover, in order to solve the above-described
problem, an optical recording medium production method of
the present disclosure includes the steps of:

[0013] holding a substrate positioned by a substrate posi-
tioning pin vertically movable to a center hole of the sub-
strate;

[0014] pressing the substrate positioning pin downward
and fixing the same so as to expose an inner circumferential
side surface of the center hole of the substrate; and

[0015] removing a foreign material by a cleaner that ejects
gas toward a surface of the held substrate and simultaneously
suctions the gas.

Effect of the Invention

[0016] According to the present disclosure, the optical
recording medium production device and the production
method thereof can be realized, in which the surface of the
inner circumferential side surface of the center hole of the
optical recording medium is exposed during the cleaner
operation, by which the foreign material near the inner cir-
cumferential side surface of the center hole of the optical
recording medium can be removed sufficiently.

BRIEF DESCRIPTION OF DRAWINGS

[0017] FIG. 1 is a view schematically showing an overall
process of production of a disk-shaped optical recording
medium.

[0018] FIG. 2 is a view showing a schematic configuration
of'an optical recording medium production device to remove
a foreign material, according to First Embodiment of the
present disclosure.

[0019] FIG. 3 is a horizontal cross-sectional view of a fore-
front portion of a cleaner nozzle.

[0020] FIG. 4 is a view showing operation to remove the
foreign material in the optical recording medium production
device according to First Embodiment of the present disclo-
sure.

[0021] FIG. 5is a view showing a schematic configuration
of'an optical recording medium production device to remove
a foreign material, according to Second Embodiment of the
present disclosure.

[0022] FIG. 6 is a view showing a bottom surface of a
cleaner unit opposed to a signal surface of a substrate
arranged on a substrate holding portion.

[0023] FIG. 7 is a view showing operation to remove the
foreign material in the optical recording medium production
device according to Second Embodiment of the present dis-
closure.

[0024] FIG. 8 is a view showing a schematic configuration
of a production device of an embodiment of the present dis-
closure, in which another configuration is employed as a
substrate positioning pin fixing portion.

[0025] FIG. 9 is view showing a substrate positioning pin
and a substrate positioning pin fixing portion that realize one
embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE INVENTION

[0026] Hereinafter, referring to the drawings, embodiments
of the present disclosure will be described.
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1. First Embodiment

1.1 Production Process of Optical Recording
Medium

[0027] First, an overall process of production of a disk-
shaped optical recording medium will be described. FIG. 1 is
a view schematically showing an overall process of the pro-
duction of the disk-shaped optical recording medium. The
optical recording medium produced by a production method
described below is a disk-shaped recording medium in which
an information signal layer is provided on a substrate, and the
substrate is irradiated with light to perform recording and/or
reproduction of an information signal. As shown in FIG. 1, the
overall process of the production of the disk-shaped optical
recording medium includes a substrate forming process, a
sputtering process, a cover layer process, a back-surface sput-
tering process, and a printing process, and the respective
processes are performed in this order.

[0028] First, in the substrate forming process, for example,
a disk-shaped polycarbonate substrate 11 having a thickness
1. 1 mm is formed. Next, in the sputtering process, a target
material 12 is sputtered on a signal surface 13 of the substrate
11 to thereby form a recording film and/or a reflection film.
[0029] Next, in the cover layer process, in order to protect a
surface of the signal surface 13, a cover layer is formed.
Specifically, in this cover layer process, an ultraviolet curable
resin 16 is applied by a resin dropping nozzle 15 onto a center
cap 14 arranged above a central portion of the substrate 11,
and further, the applied resin is spread so as to have a uniform
thickness on the substrate surface, for example, by a spin
coating method, and is then cured by ultraviolet rays.
Thereby, the cover layer is formed.

[0030] Next, in the back-surface sputtering process, in
order to prevent warpage of the substrate due to water absorp-
tion, on the opposite side of the substrate surface with the
cover layer formed, a back-surface sputtering target material
17 is sputtered, by which the water absorption preventing film
18 is formed. Finally, in the printing process, label printing is
performed on the surface with the water absorption prevent-
ing film 18 formed in the back-surface sputtering process.
[0031] Inthe present embodiment, in the overall process of
the production of the disk-shaped optical recording medium,
a foreign material removal sub-process for removing a for-
eign material such as dust is performed before any one of the
above-described sputtering process, cover layer process,
back-surface sputtering process, and printing process. Par-
ticularly in the cover layer process, since occurrence of a
defective recording medium due to foreign material contami-
nation largely deteriorates a yield ratio in the cover layer
process, the foreign material removal of the substrate surface
before applying the ultraviolet curable resin 16 is very impor-
tant.

1.1 Configuration of Optical Recording Medium
Production Device

[0032] Next, a production device 2 according to First
Embodiment of the present disclosure will be described. FIG.
2 is a view showing a schematic configuration of the optical
recording medium production device 2 to remove a foreign
material, according to the present embodiment. In the follow-
ing description, the configuration of the production device 2
when the foreign material of the recording medium is
removed immediately before the cover layer process is

Jul. 14, 2016

described, and in the production device 2, a substrate 23 after
the recording layer and/or the reflection film is formed by
sputtering is arranged.

[0033] The optical recording medium production device 2
of the present embodiment includes a rotary shaft 21, a sub-
strate holding portion 22, a substrate positioning pin 24, a
substrate positioning pin fixing portion 28, a cleaner nozzle
25, agas supplying portion 26, and a suction pump 27. InFIG.
2, the rotary shaft 21, the substrate holding portion 22, the
substrate positioning pin 24, and the substrate positioning pin
fixing portion 28 are shown in a vertical cross-sectional view.
[0034] The disk-shaped substrate 23, which is a base of the
optical recording medium, is held by the substrate holding
portion 22 moving in tandem with the rotary shaft 21 rotating
at a high speed. The substrate holding portion 22 holds the
substrate 23 by an action such as vacuum suction and the like.
[0035] Asshown in FIG. 2, in a vertical direction in central
portions of the rotary shaft 21 and the substrate holding por-
tion 22, a cylindrical hole having the same diameter as a
diameter of a center hole of the substrate 23 is provided.
Inside this cylindrical hole, the columnar substrate position-
ing pin 24 is arranged. While the substrate positioning pin 24
is arranged without any gap inside the cylindrical hole of the
rotary shaft 21 and the substrate holding portion 22, it is
configured operably in a direction perpendicular to the signal
surface 13 of the substrate 23. This substrate positioning pin
24 is provided to position the substrate 23 on the substrate
holding portion 22. That is, the substrate positioning pin 24 is
biased from below by an elastic body (not shown) such as a
spring so as to slightly protrude an upper surface thereof from
the signal surface 13 of the substrate 23 when positioning the
substrate 23, and so as to lower a vertical position inside the
cylindrical hole when pressing the upper surface downward.
[0036] The substrate positioning pin fixing portion 28 is
provided at a position corresponding to the substrate position-
ing pin 24 above the substrate positioning pin 24. The sub-
strate positioning pin fixing portion 28 vertically descends to
be fixed in the state pressing the substrate positioning pin 24.
That is, the substrate positioning pin 24 and the substrate
positioning pin fixing portion 28 are fixed to each other in
contact. By fixing them to each other in this manner, each of
contact surfaces between the substrate positioning pin 24 and
the substrate positioning pin fixing portion 28 is not worn
even when the rotary shaft 21 and the substrate holding por-
tion 22 rotate, and thus, occurrence of a foreign material
during rotary motion of the rotary shaft 21 and the substrate
holding portion 22 can be suppressed. Therefore, both the
substrate positioning pin 24 and the substrate positioning pin
fixing portion 28 are preferably made of magnetic field gen-
erating bodies such as magnets. Alternatively, one of the
substrate positioning pin 24 and the substrate positioning pin
fixing portion 28 may be made of the magnetic field generat-
ing body such as a magnet, and the other may be made of a
magnetic body.

[0037] As described later, when the substrate positioning
pin fixing portion 28 presses the substrate positioning pin 24,
a gap (space) is preferably formed inside an inner circumfer-
ential side surface 30 of the center hole of the substrate 23,
that is, a surface of the inner circumferential side surface 30 is
preferably exposed. That is, at this time, preferably, the sub-
strate positioning pin fixing portion 28 does not come into
contact with the inner circumferential side surface 30 of the
center hole of the substrate 23. For this, a lateral width of the
substrate positioning pin fixing portion 28 is preferably
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smaller than a diameter of a circular cross section of the
substrate positioning pin 24. Specifically, preferably, for
example, the substrate positioning pin fixing portion 28 has a
columnar shape, and a diameter of a circular cross section
thereof is smaller than the diameter of the circular cross
section of the substrate positioning pin 24.

[0038] Furthermore, the cleaner nozzle 25 is provided in
opposition to the signal surface 13 of the substrate 23. The
cleaner nozzle 25 performs the ejection of gas and the suction
of'the gas at a forefront portion thereof in order to remove the
foreign material. Accordingly, as shown in FIG. 2, the fore-
front portion of the cleaner nozzle 25 is arranged in opposi-
tion to the signal surface 13 of the substrate 23 and at a
distance of several millimeters from the signal surface 13 of
the substrate 23. Furthermore, in the present embodiment, the
forefront portion of the cleaner nozzle 25 is configured mov-
ably on a parallel plane at a distance of several millimeters
from the signal surface 13 of the substrate 23, from a center
hole vicinity of the substrate 23 to an outer circumferential
vicinity, or from the outer circumferential vicinity of the
substrate 23 to the center hole vicinity in a radial direction of
the substrate 23. As described later, preferably, when the
forefront portion of the cleaner nozzle 25 exists in the center
hole vicinity of the substrate 23, the forefront portion
approaches a portion slightly closer to a center of the center
hole than the inner circumferential side surface 30 of the
center hole of the substrate 23.

[0039] FIG. 3 is a horizontal cross-section of the forefront
portion of the cleaner nozzle 25. In the cleaner nozzle 25, a
gas ejection nozzle 255 to perform gas ejection is provided,
and a gas suction nozzle 25a to perform suction of the gas is
provided so as to surround the gas ejection nozzle. A gas
supply portion 26 shown in FIG. 2 supplies the high-pressure
gas to a surface of the substrate 23 through the gas ejection
nozzle 255 of the cleaner nozzle 25. The suction pump 27
suctions the gas through the gas suction nozzle 25a of the
cleaner nozzle 25.

1.2. Operation of Optical Recording Medium
Production Device

[0040] Next, operation to remove the foreign material of
the production device 2 according to the present embodiment
will be described. FIG. 4 is a view for describing the operation
to remove the foreign material of the optical recording
medium production device 2 according to the present
embodiment.

[0041] First, as shown in FIG. 2, the substrate 23 is placed
on the substrate holding portion 22 with reference to the
substrate positioning pin 24 and is held by the substrate hold-
ing portion 22 by the action such as vacuum suction. In this
state, the substrate positioning pin fixing portion 28 presses
the substrate positioning pin 24, and mutual positions are
fixed by actions of the magnets in this state. At this time, as
shown in FIG. 4, the substrate positioning pin fixing portion
28 presses the substrate positioning pin 24, by which the gap
(space) is formed between the inner circumferential side sur-
face 30 of the center hole of the substrate 23, and the substrate
positioning pin fixing portion 28 and the substrate positioning
pin 24. In order to form the gap (space) in this manner, the
lateral width of the substrate positioning pin fixing portion 28
is preferably smaller than the diameter of the circular cross
section of the substrate positioning pin 24.

[0042] Next, the substrate holding portion 22 is rotated by
the rotary motion of the rotary shaft 21, and this rotary motion

Jul. 14, 2016

allows the substrate 23 held by the substrate holding portion
22 to be rotated similarly. This rotation of the substrate 23 and
the movement in the radial direction of the cleaner nozzle 25
described below may remove the foreign material existing at
every position on the upper surface of the substrate 23.
[0043] The forefront portion of the cleaner nozzle 25 is
translated in the radial direction of the substrate 23 from the
center hole vicinity to the outer circumferential vicinity of the
substrate 23, or from the outer circumferential vicinity to the
center hole vicinity of the substrate 23 at the distance of
several millimeters from the signal surface 13 of the substrate
23. When the forefront portion of the cleaner nozzle 25 exists
in the center hole vicinity of the substrate 23, the forefront
portion preferably approaches the portion slightly closer to
the center of the center hole than the inner circumferential
side surface 30 of the center hole of the substrate 23.

[0044] The forefront portion of the cleaner nozzle 25 simul-
taneously performs the ejection of the gas and the suction of
the gas toward the surface of the substrate 23 to thereby
remove the foreign material on the surface of the substrate 23.
At this time, the substrate positioning pin fixing portion 28
presses the substrate positioning pin 24, by which the gap
(space) is formed between the inner circumferential side sur-
face 30 of the center hole of the substrate 23, and the substrate
positioning pin fixing portion 28 and the substrate positioning
pin 24, so that the forefront portion of the cleaner nozzle 25
can suction and remove the foreign material near the inner
circumferential side surface 30 of the center hole of the sub-
strate 23 sufficiently and efficiently. Furthermore, if the fore-
front portion of the cleaner nozzle 25 can approach the por-
tion slightly closer to the center hole center than the inner
circumferential side surface 30 of the center hole of the sub-
strate 23, the foreign material near the inner circumferential
side surface 30 of the center hole of the substrate 23 can be
removed more sufficiently and more efficiently.

[0045] Moreover, in the optical recording medium produc-
tion device 2 to remove the foreign material according to the
present embodiment, since the substrate positioning pin 24 is
fixed by the substrate positioning pin fixing portion 28, each
of the mutual contact surfaces is not worn even when the
rotary shaft 21 and the substrate holding portion 22 rotate, and
thus, the occurrence of the foreign material during the rotary
motion of the rotary shaft 21 and the substrate holding portion
22 can be eliminated.

1.3. Conclusion

[0046] In the optical recording medium production device
2 according to First Embodiment, the substrate positioning
pin fixing portion 28 presses the substrate positioning pin 24,
by which the gap (space) is formed between the inner circum-
ferential side surface 30 of the center hole of the substrate 23,
and the substrate positioning pin fixing portion 28 and the
substrate positioning pin 24. Moreover, the forefront portion
of the cleaner nozzle 25 can approach the portion slightly
closer to the center hole center than the inner circumferential
side surface 30 of the center hole of the substrate 23. These
allows the inner circumferential side surface 30 of the center
hole of the substrate 23 to be exposed, and the foreign mate-
rial near the inner circumferential side surface 30 of the center
hole of the substrate 23 to be removed sufficiently and effi-
ciently. Furthermore, since the substrate positioning pin 24 is
fixed by the substrate positioning pin fixing portion 28, the
occurrence of the foreign material, which may be caused by
friction of the substrate positioning pin 24 and the substrate
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positioning pin fixing portion 28 during the rotary motion of
the rotary shaft 21 and the substrate holding portion 22, is
suppressed.

2. Second Embodiment

2.1. Configuration of Optical Recording Medium
Production Device

[0047] A production device according to Second Embodi-
ment of the present disclosure will be described. FIG. 5 is a
view showing a schematic configuration of the optical record-
ing medium production device according to the present
embodiment. In a production device 42 according to Second
Embodiment, since configurations of a rotary shaft 21, a
substrate holding portion 22, and a substrate positioning pin
24 are similar to those of First Embodiment, detailed descrip-
tions are omitted. In the following description, the configu-
ration of the production device 42 is also shown when a
foreign material of a recording medium is removed immedi-
ately before the cover layer process, and in the production
device, a substrate 23 in a state after a recording layer and/or
a reflection film is formed by sputtering is arranged.

[0048] The production device 42 according to Second
Embodiment of the present disclosure is different from the
production device of First Embodiment of the present disclo-
sure in that a substrate positioning pin fixing portion 52 and a
cleaner unit 51 that performs ejection of gas and suction of the
gas to remove the foreign material are integrally configured.
[0049] FIG. 6 is a view when the cleaner unit 51 is seen
from a side opposed to a signal surface 13 of the substrate 23
arranged on the substrate holding portion 22, that is, from an
opening portion side of the cleaner unit 51. The cleaner unit
51 according to Second Embodiment has a schematic rectan-
gular parallelepiped shape, and as shown in FIG. 5, a longi-
tudinal dimension thereof is beyond a radius of the substrate
23.

[0050] As shown in FIG. 6, at a bottom surface of the
cleaner unit 51 according to Second Embodiment, in order to
remove the foreign material more efficiently, one gas ejection
portion 515 and two gas suction portions 51a, which each
have a slit shape, are arranged in parallel in a longitudinal
direction of the cleaner unit 51. The one gas ejection portion
51b is arranged at a center of the bottom surface of the cleaner
unit 51, and the two gas suction portions 515 are each
arranged near an edge portion of the bottom surface of the
cleaner unit 51. Moreover, the substrate positioning pin fixing
portion 52 is provided between the gas ejection portion 515
and any one of the gas suction portions 51a. The substrate
positioning pin fixing portion 52 may be provided at another
position of the bottom surface of the cleaner unit 51, and for
example, may be provided at a position in the middle so as to
obstruct a part of the slit-shaped gas ejection portion 515.
Moreover, while in the cleaner unit 51 shown in FIG. 6, the
one gas ejection portion 515 and the two gas suction portions
51a are provided, a larger number of gas ejection portions 515
and gas suction portions 51a may be provided.

[0051] The high-pressure gas ejected onto a surface of the
substrate 23 through the gas ejection portion 515 in a bottom
surface of the cleaner unit 51 is supplied by a gas supply
portion 26 connected to the cleaner unit 51. The gas suctioned
from the surface of the substrate 23 through the gas suction
portions 51a in the bottom surface of the cleaner unit 51 is
suctioned by a suction pump 27 connected to the cleaner unit
51.
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[0052] The substrate positioning pin fixing portion 52 con-
figured integrally with the cleaner unit 51 is similar to the
substrate positioning pin fixing portion 28 in the production
device 2 according to First Embodiment. The substrate posi-
tioning pin fixing portion 52 vertically descends to be mutu-
ally fixed in the state pressing the substrate positioning pin 24.
By fixing them to each other in this manner, each of contact
surfaces between the substrate positioning pin 24 and the
substrate positioning pin fixing portion 52 is not worn even
when the rotary shaft 21 and the substrate holding portion 22
rotate, and thus, occurrence of the foreign material during
rotary motion of the rotary shaft 21 and the substrate holding
portion 22 can be suppressed. Therefore, both the substrate
positioning pin 24 and the substrate positioning pin fixing
portion 52 are preferably made of magnetic field generating
bodies such as magnets. Alternatively, one of the substrate
positioning pin 24 and the substrate positioning pin fixing
portion 52 may be made of the magnetic field generating body
such as a magnet, and the other may be made of a magnetic
body.

[0053] Moreover, when the substrate positioning pin fixing
portion 52 presses the substrate positioning pin 24, a gap
(space) is preferably formed inside an inner circumferential
side surface 30 of a center hole of the substrate 23, that is, a
surface of the inner circumferential side surface 30 is prefer-
ably exposed. That is, at this time, preferably, the substrate
positioning pin fixing portion 52 does not come into contact
with the inner circumferential side surface 30 of the center
hole of the substrate 23. For this, a lateral width of the sub-
strate positioning pin fixing portion 52 is preferably smaller
than a diameter of a circular cross section of the substrate
positioning pin 24. Specifically, preferably, for example, the
substrate positioning pin fixing portion 52 has a columnar
shape, and a diameter of a circular cross section thereof is
smaller than the diameter of the circular cross section of the
substrate positioning pin 24.

[0054] Moreover, in the state where the substrate position-
ing pin fixing portion 52 presses the substrate positioning pin
24 to be fixed, the substrate positioning pin fixing portion 52
and the bottom surface of the cleaner unit 51 are configured so
that the bottom surface of the cleaner unit 51 is arranged at a
distance of several millimeters above the signal surface 13 of
the substrate 23.

2.2. Operation of Optical Recording Medium
Production Device

[0055] Next, operation to remove the foreign material of
the production device 42 according to the present embodi-
ment will be described. FIG. 7 is a view for describing the
operation to remove the foreign material of the optical record-
ing medium production device 42 according to the present
embodiment. Since the operations of the rotary shaft 21, the
substrate holding portion 22, and the substrate positioning pin
24 are similar to those in First Embodiment, detailed descrip-
tions are omitted.

[0056] First, as shown in FIG. 5, the substrate 23 is placed
on the substrate holding portion 22 with reference to the
substrate positioning pin 24 and is held by the substrate hold-
ing portion 22 by the action such as vacuum suction. In this
state, the substrate positioning pin fixing portion 52 config-
ured integrally with the cleaner unit 51 presses the substrate
positioning pin 24, and mutual positions are fixed by actions
of the magnets in this state. At this time, as shown in FIG. 7,
the substrate positioning pin fixing portion 52 presses the
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substrate positioning pin 24, by which the gap (space) is
formed between the inner circumferential side surface 30 of
the center hole of the substrate 23, and the substrate position-
ing pin fixing portion 52 and the substrate positioning pin 24.
In order to form the gap (space) in this manner, the lateral
width of the substrate positioning pin fixing portion 52 is
preferably smaller than the diameter of the circular cross
section of the substrate positioning pin 24.

[0057] When the substrate positioning pin fixing portion 52
presses the substrate positioning pin 24, and the mutual posi-
tions are fixed by the actions of the magnets, the cleaner unit
51 bottom surface is arranged at a distance of several milli-
meters above the signal surface 13 of the substrate 23.
[0058] Next, the substrate holding portion 22 is rotated by
the rotary motion of the rotary shaft 21, and this rotary motion
allows the substrate 23 held by the substrate holding portion
22 to be also rotated similarly. By this rotation of the substrate
23 and the arrangement of the cleaner unit 51 including, in the
bottom suface, the slit-shaped gas ejection portion 515 and
the similar slit-shaped gas suction portions 51a, which are
longer than the radius of the substrate 23, the foreign material
existing at every position of the upper surface of the substrate
23 may be removed.

[0059] The gas ejection portion 515 and the gas suction
portions 51a in the bottom surface of the cleaner unit 51 are
arranged at a distance of several millimeters above the signal
surface 13 of the substrate 23. As shown in FIG. 6, since the
gas ejection portion 515 and one of the gas suction portions
51a are arranged so as to sandwich the substrate positioning
pin fixing portion 52, a part of the gas ejection portion 515 and
a part of the gas suction portion 51qa in the vicinity of the
substrate positioning pin fixing portion 52 are above the posi-
tion closer to the center of the center hole than the circumfer-
ential side surface 30 of the center hole of the substrate 23.
[0060] The cleaner unit 51 simultaneously performs the
ejection and the suction of the gas to thereby remove the
foreign material of the surface of the substrate 23. At this
time, the substrate positioning pin fixing portion 52 continues
to press the substrate positioning pin 24, by which the gap
(space) is formed between the inner circumferential side sur-
face 30 of the center hole of the substrate 23, and the substrate
positioning pin fixing portion 52 and the substrate positioning
pin 24, so that the gas ejection portion 515 and the gas suction
portions 51a of the cleaner unit 51 can suction and remove the
foreign material near the inner circumferential side surface 30
of the center hole of the substrate 23 sufficiently and effi-
ciently. Also, since the part of the gas ejection portion 515 and
the part of the gas suction portion 51q in the vicinity of the
substrate positioning pin fixing portion 52 are immediately
above the portion closer to the center of the center hole than
the inner circumferential side surface 30 of the center hole of
the substrate 23, the foreign material near the circumferential
side surface 30 of the center hole of the substrate 23 can be
removed more sufficiently and efficiently.

[0061] A longitudinal dimension of the cleaner unit 51 may
be nearly equal to the diameter of the substrate 23, or may be
beyond the diameter of the substrate 23. In these cases, the
foreign material can be removed more quickly and more
surely.

2.3. Conclusion

[0062] Since as in First Embodiment, the optical recording
medium production device 2 according to Second Embodi-
ment also enables the space to be formed near the inner
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circumferential side surface 30 of the center hole of the sub-
strate 23 during cleaning operation, the foreign material near
the inner circumferential side surface 30 of the center hole of
the substrate 23 may be removed sufficiently and efficiently.
Furthermore, since the substrate positioning pin 24 is fixed by
the substrate positioning pin fixing portion 52, the occurrence
of'the foreign material, which may be caused by friction of the
substrate positioning pin 24 and the substrate positioning pin
fixing portion 52 during the rotary motion of the rotary shaft
21 and the substrate holding portion 22, is suppressed.
[0063] Further, in the production device according to Sec-
ond Embodiment, since a movement mechanism of the
cleaner nozzle is not required, the overall configuration of the
production device can be simplified as compared with First
Embodiment.

3. Other Embodiments

[0064] While in the foregoing, First and Second Embodi-
ments of the present disclosure have been described, the
present disclosure is not limited to the above-described
embodiments.

[0065] In both the production device according to First
Embodiment and the production device according to Second
Embodiment, all of the substrate positioning pin 24, the sub-
strate positioning pin fixing portions 28, 52 are each made of
the magnetic field generating body such as the magnet, or one
of the substrate positioning pin 24 and the substrate position-
ing pin fixing portions 28, 52 is made of the magnetic field
generating body such as the magnet, and the other is made of
the magnetic body. That is, when coming into contact with
each other, both are mutually fixed. In this manner, as long as
the mutual fixation when both come into contact with each
other is realized, for the substrate positioning pin fixing por-
tion, another configuration may be employed.

[0066] FIG. 8 is a view showing a schematic configuration
of a production device 62 according to another embodiment
of the present disclosure, in which another configuration is
employed as a substrate positioning pin fixing portion 81. The
substrate positioning pin fixing portion 81 shown in FIG. 8 is
connected to a vacuum pump 82. The substrate positioning
pin fixing portion 81 can press a substrate positioning pin 24,
and further, in a pressing state, the substrate positioning pin
fixing portion 81 can fix the substrate positioning pin 24 while
performing vacuum suction by the operation of the vacuum
pump 82. With this configuration, each of contact surfaces
between the substrate positioning pin fixing portion 81 and
the substrate positioning pin 24 is not worn even when a
rotary shaft 21 and a substrate holding portion 22 rotate, and
thus, occurrence of a foreign material during rotary motion of
the rotary shaft 21 and the substrate holding portion 22 can be
suppressed.

[0067] Although not illustrated, for a cleaner nozzle 25, a
gas supply portion 26 and a suction pump 27, those according
to First Embodiment shown in FIGS. 2 and 4 are preferably
used.

[0068] Moreover, an embodiment of the present disclosure
may be realized, even if when the substrate positioning pin
fixing portion and the substrate positioning pin come into
contact with each other, both are not completely stuck to each
other. FIG. 9 is views showing a substrate positioning pin 245
and a substrate positioning pin fixing portion 28a, which
realize still another embodiment of the present disclosure.
The substrate positioning pin fixing portion 28« has a sub-
stantially columnar shape (refer to FIG. 9(14)), and includes
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a projected portion 55 having a trident shape at a forefront
portion thereof. FIG. 9(2a) shows a bottom view when the
substrate positioning pin fixing portion 28a shown in FIG.
9(1a) is seen from arrow A.

[0069] The substrate positioning pin 245 also has substan-
tially columnar shape (refer to FIG. 9(15)), and includes, inan
upper surface thereof, a circumferential edge and three tooth-
like projected portions 57 that receive and are engaged with
the projected portion 55 of the substrate positioning pin fixing
portion 28a. FI1G. 9(25) shows a top view when the substrate
positioning pin 245 shown in FIG. 9(15) is seen from arrow B.
[0070] Components other than the substrate positioning pin
245 and the substrate positioning pin fixing portion 28a only
need to be similar to those in the production device according
to First Embodiment, or in the production device according to
Second Embodiment.

[0071] When the forefront portion of the substrate position-
ing pin fixing portion 28a and the upper surface of the sub-
strate positioning pin 245 are joined and the substrate posi-
tioning pin 244 is rotated in a direction of rotation arrow 3 (or
the substrate positioning pin fixing portion 28a is rotated in a
direction of rotation arrow o), mutual positions of the sub-
strate positioning pin fixing portion 28« and the substrate
positioning pin 245 are engaged and fixed, as shown in FIG.
9(3). That is, the projected portion 55 in the forefront portion
of the substrate positioning pin fixing portion 28a and the
tooth-like projected portions 57 in an upper surface of the
substrate positioning pin 245 are engaged, which prevents
both from mutually rotating any more.

[0072] In this manner, since the positions in the rotation
direction of the substrate positioning pin fixing portion 28a
and the substrate positioning pin 245 are fixed even when a
rotary shaft 21 and a substrate holding portion 22 rotate, each
of contact surfaces therebetween is not worn, and thus, occur-
rence of a foreign material during rotary motion of the rotary
shaft 21 and the substrate holding portion 22 can be sup-
pressed.

[0073] While in the foregoing, the production device
according to each of the embodiments of the present disclo-
sure has been described as the device that removes the foreign
material of the recording medium immediately before the
cover layer process shown in FIG. 1, the production device
according to each of the embodiments of the present disclo-
sure can remove a foreign material of the recording medium
in the other processes. For example, while in FIG. 1, the
sputtering process, the back-surface sputtering process, the
printing process and the like included in the overall process of
the production of the optical recording medium are shown,
the production device according to each of the embodiments
of the present disclosure can be also used as a device that
removes the foreign material of the recording medium imme-
diately before each of these processes.

EXPLANATION OF REFERENCES

[0074] 2, 42, 62 production device
[0075] 11 polycarbonate substrate
[0076] 12 target material

[0077] 13 signal surface

[0078] 14 center cap
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[0079] 15 resin dropping nozzle

[0080] 16 ultraviolet curable resin

[0081] 17 back-surface sputtering target

[0082] 18 water absorption preventing film

[0083] 21 rotary shaft

[0084] 22 substrate holding portion

[0085] 23 substrate

[0086] 24, 245 substrate positioning pin

[0087] 25 cleaner nozzle

[0088] 254 gas suction nozzle

[0089] 255 gas ejection nozzle

[0090] 26 gas supply portion

[0091] 27 suction pump

[0092] 28,284, 52, 81 substrate positioning pin fixing por-
tion

[0093] 30 center hole inner circumferential side surface

[0094] 51 cleaner unit

[0095] 51a gas suction portion

[0096] 515 gas ejection portion

[0097] 55 projected portion

[0098] 57 tooth-like projected portion

[0099] 82 vacuum pump

1. An optical recording medium production method com-
prising the steps of:

holding a substrate positioned by a substrate positioning
pin vertically movable to a center hole of the substrate;

pressing the substrate positioning pin downward and fixing
the same so as to expose an inner circumferential side
surface of the center hole of the substrate; and

removing a foreign material by a cleaner that ejects gas
toward a surface of the held substrate and simulta-
neously suctions the gas.

2. The production method according to claim 1,

wherein in the state where the substrate positioning pin is
pressed downward and fixed so as to expose the inner
circumferential side surface of the center hole of the
substrate,

a part of the cleaner can move up to an inner position from
the inner circumferential side surface of the held sub-
strate.

3. The production method according to claim 1, wherein
the respective steps are performed immediately before a pro-
cess of forming a recording film or a reflection film by sput-
tering a target material to a signal surface of the substrate.

4. The production method according to claim 1, wherein
the respective steps are performed immediately before a pro-
cess of forming a cover layer to protect a signal surface of the
substrate.

5. The production method according to claim 1, wherein
the respective steps are performed immediately before a pro-
cess of forming a water absorption preventing film by sput-
tering a back-surface sputtering target material to a surface
opposite to a surface where the cover layer to protect a signal
surface of the substrate is formed.

6. The production method according to claim 1, wherein
the respective steps are performed immediately before a pro-
cess of performing printing to a surface where a water absorp-
tion preventing film of the substrate is formed.
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