
;JKLMe3eeeF6>T2 0 OCT 2009 *166166* - 1  Scrub Cleaning Device, Scrub
Cleaning Method, and Manufacturing Method of Information Recording Medium
REFERENCE TO RELATED APPLICATION 5 This application claims the priority
right under Paris Convention of Japanese Patent Application No. 186386/1999
filed on June 30, 1999, the entire disclosure of which is incorporated
herein by reference. 10 BACKGROUND OF THE INVENTION i) Field of the
Invention The present invention relates to a scrub cleaning method, a scrub
cleaning device for scrub-cleaning the main surface, and a manufacturing
method of an information 15 recording medium, for example, of an
information recording medium glass substrate, a semiconductor wafer, or
another disc-shaped substrate using,a sponge, a brush or the like. ii)
Description of Related Art In a disc substrate cleaning device described in
20 Japanese Patent Application Laid-Open No. 206705/1997, a. plurality of
cleaning stations are.arranged, a disc substrate (a circular plate having a
central hole) is successively moved through the respective cleaning
stations by a transfer device (lifting hook), and the disc substrate is
scrub 25 cleaned by, a columnar scrub roller. In the disc substrate
cleaning device, when the disc substrate is transferred to the respective
cleaning stations, transfer (conveyance among the cleaning stations)    2 0
OCT 2003 - 2  is performed by supporting the central hole of each substrate
by the lifting hook, a transfer device needs to be separately disposed, and
there is a problem that the device is enlarged in scale. Moreover, when the
transfer is performed by 5 supporting the central hole by the lifting hook,
there is a problem that the central hole is rubbed and dust is possibly
generated. 



Furthermore, since much time is required for the transfer to the respective
cleaning stations, there is a 10 problem that cleaning time for performing
a plurality of cleaning processes is lengthened. Specifically, when the
transfer is performed by supporting the central hole of each substrate by
the lifting hook, much time is required for a series of operations of
substrate stopping, central hole 15 supporting (chucking), transferring,
and support (chucking) releasing, and the cleaning time is lengthened.
Moreover, when much time is required for the transfer, the substrate dries,
and a problem arises that dirt cannot easily be removed. 20 Particularly,
in a one-inch substrate for use in a storage device of a cellular phone,
digital camera, car navigation system or the like, since the central hole
is small, it is very difficult, with respect to precision and cost, to
perform the transfer by supporting the central hole 25 by the lifting hook.
SUMMARY OF THE INVENTION To solve the aforementioned problems, according to
2 0 OCT 2003 - 3  the present invention, the following constitutions are
provided. (Constitution 1) A scrub cleaning device comprising: two planar
scrubbers; means for supporting the 5 two planar scrubbers so that scrub
surfaces are disposed opposite to each ocher; means for rotating the planar
scrubber around a rotation shaft vertical to the planar scrubber; and a
guide member disposed so that a substrate held between the two opposite
scrubbers may be conveyed in 10 the rotation direction of the scrubber,
wherein the substrate held between said two opposite scrubbers is conveyed
in the scrubber rotation direction by the rotation of the scrubber, and
rotated by a friction force generated by abutment on said guide member, so
that the 15 substrate is scrubbed/cleaned. (Constitution 2) A scrub
cleaning device comprising, a scrub pad comprising: two annular plate
scrubbers, and a wheel for supporting the inner peripheral surface of the
annular plate scrubber and the surface 20 opposite a scrub surface so that
the scrub surfaces of said two annular plate scrubbers fit each other, and
for rotating the scrubber around the center shaft of the annular plate
scrubber; and a guide member disposed opposite to the wheel on the inner
peripheral surface side of the annular plate 25 scrubber and disposed along
the outer periphery of the scrub pad so that a substrate may be conveyed in
the rotation direction of said scrub pad, wherein the substrate held
between said two opposite scrubbers is conveyed in the   2 0 o c T Zoos - 4
rotation direction of the scrubber between the wheel on the inner
peripheral surface side of the annular plate scrubber and the guide member
by the rotation of the scrub pad, and rotated by a fr=action force
generated by abutment on said 5 guide member, so that the substrate is
scrubbed/cleaned. (Constitution 3) A scrub cleaning device 



comprising: a substrate cleaning section, provided with means for moving a
scrubber while at least a part of a substrate is held between two opposite
scrubbers, and conveying the 10 substrate in the movement direction of the
scrubber, and friction generation means, disposed along the conveyance
direction of the substrate, for abutting on the conveyed substrate to
generate a friction, for conveying and scrubbing/cleaning the substrate
when the substrate is 15 conveyed and rotated by a friction force generated
by abutment of the substrate on the friction generation means; a substrate
inlet section for conveying the substrate into said substrate cleaning
section; and a substrate outlet section for conveying the substrate from
said substrate cleaning 20 section. (Constitution 4) A scrub cleaning
device comprising: a pair of scrubbers which are rotatably supported by and
rotate driven by a rotation driving means; a substrate inlet section for
conveying a substrate prior 25 to cleaning into a gap between the pair of
scrubbers; a substrate cleaning section for cleaning the substrate
transferred from the substrate inlet section with a cleaning liquid
supplied from a cleaning liquid supply means; a   2 0 OCT 200 - 5
substrate outlet section for discharging the cleaned substrate transferred
from the substrate cleaning section; and a conveyance guiding section for
conveying the substrate in cooperation with the scrubbers from the
substrate inlet 5 section to the substrate cleaning section, and from the
substrate cleaning section to the substrate outlet section, wherein the
substrate cleaning section further comprises a resistant force supply means
for supplying a resistant force to resist against a force in a conveyance
direction provided 10 to the substrate by the scrubbers, so that the
substrate is scrubbed/cleaned by a differential peripheral speed between
the substrate and the scrubbers generated by the resistant force supply
means. (Constitution 5) The scrub cleaning device 1.5 according to
constitution 3 or 4, wherein a sensor for confirming the presence/absence
of the substrate is disposed on at least one of the substrate cleaning
section, the substrate introducing section and the substrate discharging
section. 20 (Constitution 6) The scrub cleaning device according to any one
of constitutions 1 to 5, further comprising stop means for abutting on the
substrate conveyed in the rotation direction of the scrubber to temporarily
stop the conveyance of the substrate, and forcibly performing the 25 scrub
cleaning of the substrate. (Constitution 7) The scrub cleaning device 



according to constitution 6, wherein a sensor for confirming the
presence/absence of the substrate is disposed at a   S c~ D OCT 2003 - 6
position where the conveyance of the substrate is temporarily stopped.
(Constitution 8) A scrub cleaning device comprising: a plurality of
cleaning stations comprising the 5 constitution according to any one of
constitutions 1 to 7; and a conveyance mechanism for conveying a substrate
cleaned in the cleaning station to the next cleaning station in said
plurality of cleaning stations. (Constitution 9) The scrub cleaning device
10 according to constitution 8 wherein said conveyance mechanism comprises
a guide member for connecting the scrubbers of said plurality of cleaning
stations to one another. (Constitution 10) The scrub cleaning device
according to constitution 8 wherein said conveyance mechanism 15 comprises
a guide member for connecting the scrubbers of said plurality of cleaning
stations to one another, and a scrub roller for holding the substrate along
the guide member from opposite sides and conveying the substrate.
(Constitution 11) The scrub cleaning device 20 according to any one of
constitutions 1 to 10, further comprising cleaning liquid supply means for
supplying a cleaning liquid to at least one of the scrubber and the
substrate held between two scrubbers. (Constitution 12) The scrub cleaning
device 25 according to any one of constitutions 1 to 11, comprising a
vertically disposed device for holding the vertically 



disposed substrate from opposite sides between two vertically disposed
scrubbers.   2 0 OCT 20Q3  (Constitution 13) The scrub cleaning device
according to any one of constitutions 1 to 12 wherein said substrate is a
glass substrate for an information recording medium. 5 (Constitution 14) A
scrub cleaning method comprising the steps of: rotating a scrubber while a
substrate is held between two opposite planar scrubbers; conveying the
substrate in the rotation direction of the scrubber; and generating a
peripheral speed difference 10 between the substrate and the scrubber by
rotation of the scrubber to perform the scrub cleaning of the substrate.
(Constitution 15) The scrub cleaning method according to constitution 14,
further comprising the step of stopping the substrate conveyed by the
scrubber in a 15 predetermined position, and performing the scrub cleaning
of the substrate. (Constitution 16) The scrub cleaning method according to
constitution 14 or 15, comprising a substrate cleaning section
for,performing the scrub cleaning of the 20 substrate, a substrate inlet
section for introducing the substrate into said substrate cleaning section,
and a substrate outlet section for discharging the substrate from said
substrate cleaning section, wherein said substrate is conveyed from the
substrate inlet section to the substrate 25 cleaning section, and from the
substrate cleaning section to the substrate outlet section in this order.
(Constitution 17) The scrub cleaning method according to constitution 16,
wherein a sensor for confirming   2 0 OCT 2003 _ g _ the presence/absence
of the substrate is disposed in at least the substrate cleaning section,
and the sensor confirms that any substrate is not present in the substrate
cleaning section when the plurality of substrates are subjected to the 5
scrub cleaning, and the substrates are then conveyed from the substrate
inlet section to the substrate cleaning section. (Constitution 18) A
manufacturing method of an 



information recording medium which comprises the steps of subjecting a
substrate for an information recording medium to 10 scrub cleaning, and
then forming at least a recording layer on the substrate, wherein the scrub
cleaning method described in any one of constitutions 14 to 17 is carried
out. In the scrub cleaning method and device of the present invention, the
scrubber for performing the scrub 15 cleaning has a function of conveying
the substrate to respective cleaning points, the conveyance and transfer of
the substrate are smoothly performed, time for transfer to the next
cleaning station is shortened, and cleaning time is reduced. 20 In the
present invention, in the device a sensor for detecting the substrate is
disposed, and substrate flow can be controlled and managed. For example, as
shown in Fig. 8, the container cassette 61, a cleaning point 101 of the
first cleaning station, a cleaning point 201 of the second cleaning 25
station and the container cassette 63 are provided with substrate detecting
sensors 71, 72, 73, 74, respectively, so that the substrate flow can be
controlled and managed. In Fig. 8, the sensor 71 confirms the
presence/absence of the   2 0 OCT 2003 - 9  substrate 1 in a substrate
discharge position in the container cassette 61. The sensor 72 confirms the
presence/absence of the substrate 1 in the cleaning point 101 of the first
cleaning station. The sensor 73 confirms the 5 presence/absence of the
substrate 1 in the cleaning point 201 of the second cleaning station. The
sensor 74 confirms the presence/absence of the substrate 1 in the substrate
storage position in the container cassette 63. In the container cassette
61, after the sensor 71 confirms that the substrate 10 1 exists in the
substrate discharge position, and the sensor 72 further confirms that the
substrate 1 is absent in the cleaning point 101 of the first cleaning
station, the substrate 1 is conveyed to the space between the constantly
rotating sponge pieces 11 and 11' (not shown) of the scrub 15 pad 10. When
the sensor 71 confirms that the substrate 1 is absent in the substrate
discharge position, the cassette is moved to the next substrate discharge
position. In the cleaning point 101 of the first cleaning station, the
substrate 1 reaches the position of the free roller 31, the 20 sensor 72
confirms the presence of the substrate 1, then a timer operates and the
cleaning is performed in the cleaning point 101 for a fixed time. After it
is confirmed that a timer set time elapses (time-up), and the sensor 73
further confirms that no substrate 1 exists in the cleaning point 201 25 of
the second cleaning station, the free roller 31 is retracted and the
substrate 1 is passed. When the substrate is passed, the free roller 31 is
immediately lowered to its original position. In the cleaning point 201 of
the second  



2 D OCT 2003 - 10  cleaning station, when the substrate 1 reaches the
position of the free roller 31 and the sensor 73 confirms the presence of
the substrate 1, the timer operates and the cleaning is performed in the
cleaning point 201 for the fixed time. 5 After it is confirmed that the
timer set time elapses (time up), and the sensor 74 further confirms that
no substrate 1 exists in the substrate storage position in the container
cassette 63, the free roller 31 is retracted and the substrate 1 is gassed.
When the substrate is passed, the 10 free roller 31 is immediately lowered
to its original position. In the container cassette 63, when the sensor 74
confirms that the substrate 1 exists in the substrate storage position, the
cassette is moved to the next substrate storage position. In this manner,
by passing the substrate after it 15 is confirmed that no substrate exists
in the prior process position, a trouble can be prevented from being caused
by collision of the substrate. Additionally, preferably employed is a
system which comprises: confirming by the sensor and timer mechanism that
20 the substrate fails to reach the corresponding position even when time
required for a series of processes from the discharging to the storing of
the substrate elapses, or confirming by the respective sensors and timer
mechanism that a predetermined operation time in each sensor position 25
elapses, notifying troubles such as the catching and dropping of the
substrate by a buzzer or the like, or stopping the device. The position and
number of the sensors are not   2 0 oCr 2003 - 11  limited to the form
shown in the drawing, and can appropriately be set. The sensor type is not
limited as long as the substrate can be detected, and for example, a sensor
for detecting the substrate by reflection of laser beams can 5 be used. It
goes without saying that the respective operations can be performed only by
time management without disposing any sensor. A concrete example of a
flowchart showing the above10 described substrate flow control is shown in
Fig. 9. In Fig. 9, when a start switch is turned on, first as confirmation
of an initial state, it is checked (1) whether the cassette 61 for
containing the substrate to be cleaned and the empty cassette 63 are
exactly installed in predetermined positions 15 (not shown), (2) whether
the scrub pad 10 (hereinafter referred to as wheel 1) of the first cleaning
station and the scrub pad 10 (hereinafter referred to as wheel 2) of the
second cleaning station rotate (not shown), (3) whether the sensor 71
confirms the presence of the substrate and the 20 sensors 72, 73, 74
confirm the absence of the substrate, and 



(4) whether the free roller 31 (hereinafter referred to as stopper 1) of
the first cleaning station and the free roller 31 (hereinafter referred to
as stopper 2) of the second cleaning station are lowered. When even one
condition is not 25 satisfied, an alarm buzzer is turned on, and an alarm
is issued. After confirmation of the initial state, in the loading
mechanism, a hand member raising switch is turned on,   2 D ocT 200 - 12
and on confirmation of the raising of the hand member, a hand member
lowering switch is turned on. When the lowering of the hand member is
confirmed, and the sensor 72 confirms the presence of the substrate, the
cassette 61 is fed by one 5 pitch. Thereafter, the process returns to the
confirming of the presence of the substrate by the sensor 71, and the
confirming of the absence of the substrate by the sensor 72, and the same
process is repeated. In the first cleaning station, after the initial 10
state is confirmed, on confirmation of the presence of the substrate by the
sensor 72, the timer 1 starts and the cleaning liquid is supplied until the
time is up. After the sensor 73 confirms the absence of the substrate, and
the lowering of the stopper 2 is confirmed, a raising switch of 15 stopper
1 is turned on. When the sensor 73 confirms the presence of the substrate,
a lowering switch of stopper 1 is turned on. Thereafter, the process
returns to the confirming of the presence of the substrate by the sensor
72, and the same process is repeated. 20 In the second cleaning station,
after the initial state is confirmed, and the sensor 73 then confirms the
presence of the substrate, the timer 2 starts and pure water is supplied to
perform rinsing until the time is up. After the sensor 74 confirms the
absence of the substrate, a 25 raising switch of stopper 2 is turned on.
When the sensor 74 confirms the presence of the substrate, a lowering
switch of stopper 2 is turned on. Thereafter, the process returns to the
confirming of the presence of the substrate by the sensor   2 0 OCT 2003 -
13  73, and the same process is repeated. 



In the unloading mechanism, after the initial state is confirmed, the
raising of the stopper 2 is confirmed, and the sensor 74 then confirms the
presence of the substrate, 5 the cassette 63 is fed by one pitch.
Thereafter, the process returns to the confirming of the absence of the
substrate by the sensor 74, and the same process is repeated. Additionally,
when the respective judgment results are "No", the alarm buzzer is turned
on and the alarm is 10 issued. Moreover, Fig. 9 shows one example of the
flowchart, and can appropriately be changed. For example, instead of the
sensors 72, 73, a sensor for confirming the presence of the substrate in
the respective wheels 1 and 2 can be disposed. Moreover, the process can be
designed so that on 15 confirmation of the raising of the hand member, the
timer 1 is started and the cleaning liquid is supplied until the time is
up. The process can also be designed so that similarly on confirmation of
the raising of the stopper 1, the timer 2 is started and pure water is
supplied until the time is up. 20 Furthermore, the disc substrate can be
conveyed without supporting the central hole, and hence there is not any
fear that the central hole is not worn to form dust, so that the generation
of a thermal asperity due to the formation of the dust from the central
hole can be prevented, 25 whereby the information recording medium (e. g.,
a magnetic disc) having a high reliability can be manufactured. In the
present invention, the substrate held between two scrubbers is conveyed in
the rotation direction by   2 0 OCT 2o03 - 14  rotation of the scrubber,
the peripheral speed difference is generated between the substrate and the
scrubber by the friction force generated by abutment of the substrate on
the guide member, and the substrate and scrubber rub each other 5 to
perform the scrub cleaning. In order to generate the friction force between
the substrate and the guide member, that is, to generate the peripheral
speed difference between the substrate and the scrubber, there is provided
the stop means (inhibition means) 10 for abutting on the substrate conveyed
in the rotation direction of the scrubber to temporarily stop the
conveyance of the substrate (e.g., a rotatable free roller), or the holding
amount (substrate holding pressure) of the substrate by the scrubber is
adjusted. In the latter case, since the 15 substrate rotates during
conveyance, the conveying and the scrub cleaning of the substrate are
simultaneously performed. According to the present invention, since it is 



unnecessary to dispose a large-scaled device for supporting each of the
respective substrates and conveying or 20 transferring the substrate to the
cleaning point or the next cleaning station, the device can be simplified
and miniaturized, and the space can be saved. Particularly, with the
vertically disposed device in which the vertically disposed substrate is
held from opposite sides between two 25 vertically disposed scrubbers, the
space can further be saved. According to the present invention, there is no
fear of dust generation by the rubbing of the central hole, or   2 0 OCT
200 - 15  there is no possibility that the substrate dries or dirt cannot
easily be removed. In the present invention, by disposing the cleaning
liquid supply means for supplying the cleaning liquid at 5 least one or
preferably both of the scrubber, and the substrate held between two
scrubbers, during the cleaning or conveyance, the substrate preferably
fails to dry. It is further preferable to also provide the transfer
mechanism between the cleaning stations with the supply means of the 10
cleaning liquid (including water). In the present invention, by disposing
the stop means for forcibly performing the scrub cleaning of the substrate,
the cleanliness of the substrate is preferably satisfactory. 15 For the
scrub cleaning method and device of the present invention, even when a
plurality of cleaning processes are performed, the cleaning time is short,
and it is unnecessary to dispose the large-scaled transfer device, which is
useful particularly for performing a plurality of 20 cleaning processes. As
the substrate to be cleaned according to the present invention, disc-shaped
substrates such as an information recording medium substrate are
exemplified. The present invention is suitable particularly for a one-inch
25 substrate, and other substrates difficult to transfer or clean because
of the small size.  



2 0 ocT Zoos - 16  BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a sectional
view schematically showing a scrub cleaning device according to a first
embodiment of the present invention. 5 Fig. 2 is a front view of a device
main part excluding a front scrub pad. Fig. 3 is a sectional view of the
scrub pad. Fig. 4 is a partial sectional view showing the state of a
substrate held between two scrubbers: 10 Figs. 5A, 5B are sectional views
showing the action of a guide member in a transfer mechanism. Fig. 6 is a
front view showing another form of an unloading mechanism. Fig. 7 is a
sectional view showing one form of the 15 scrub pad whose holding pressure
can be adjusted. Fig. 8 is a main part front view showing a method of
disposing a sensor for detecting the substrate in the scrub cleaning device
and controlling and managing the flow of the substrate. 20 Fig. 9 is a
flowchart showing a process of disposing the sensor and controlling and
managing the substrate flow or a signal system diagram. Fig. 10 is a
sectional view schematically showing the scrub cleaning device according to
another embodiment of 25 the present invention. Fig. 11 is a sectional view
showing one form of the scrub pad which can simultaneously treat a
plurality of substrates.   



2 0 ocT 200 - 17  Fig. 12 is a main part front view showing another form of
the transfer mechanism. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 5
(Example 1) First, a scrub cleaning device according to one embodiment of
the present invention will be described with reference to the drawings.
Fig. 1 is a sectional view schematically showing a scrub cleaning device
according to 10 one embodiment of the present invention, Fig. 2 is a front
view as seen excluding a front scrub pad, Fig. 3 is a sectional view of the
scrub pad, Fig. 4 is a partial sectional view showing the state of a
substrate held between two scrubbers, Figs. 5A, 5B are sectional views
showing the 15 action of a guide member in a transfer mechanism, and Fig. 6
is a front view showing another form of an unloading mechanism. The scrub
cleaning device shown in Fig. 1 is constituted of a first cleaning station
100 for performing 20 the scrub cleaning by a weak alkali cleaning liquid
(the cleaning liquid other than the alkali cleaning liquid is also usable),
a second cleaning station 300 for performing the scrub cleaning by pure
water (the liquid other than pure water is also usable), and a transfer
mechanism 200 for 25 transferring the substrate cleaned in the first
cleaning station to the second cleaning station. Additionally, three or
more cleaning stations can be disposed in accordance with the necessary
number of cleaning processes.   2 0 OCT 2o03 - 18  Each of the first and
second cleaning stations is mainly constituted of a scrub pad 10 for
performing the scrub cleaning of a substrate 1, a guide member 20 for
conveying the substrate 1 to a cleaning point without dropping the 5
substrate, a stopper mechanism 30 for temporarily stopping the substrate 1
at the cleaning point, and a cleaning liquid supply mechanism 40 for
supplying the cleaning liquid to the scrub pad 10 and substrate 1. The
scrub cleaning device is provided with a loading mechanism for taking the
substrate 10 from a cassette 61 for containing a plurality of substrates,
and conveying the substrate to the first cleaning station, and an unloading
mechanism for storing the cleaned substrate to an empty cassette 63. In the
present invention, as shown in Figs. 2 to 4, 15 the scrub pad 10 is
provided with a function of holding at least a part of the substrate 1 from
opposite sides of the substrate 1 and conveying the substrate 1 in the
rotation direction of the scrub pad 10, and a function of performing the
scrub cleaning of the substrate 1. The scrub pad 10 is 20 connected to a
rotation mechanism (not shown) in which rotation speed can be adjusted (1
to 500 rpm), and is provided with two pieces of sponge (scrubbers) 11, 11'
in the form of annular plates so that both surfaces of the substrate 1 can
be scrubbed. The material of the sponge is polyvinyl 25 alcohol (PVA). Two
pieces of PVA sponge 11, 11' are supported by wheels 12, 12' on a sponge
inner peripheral surface A, and a surface B opposite a scrub surface while
the scrub surfaces fit each other. The wheels 12, 12' are   2 0 DCT 2003 -
19  rotatable around a center axis of the annular sponge plates 11, 11'.
The width W of the annular sponge plate approximately corresponds to the
radius of the substrate 1. As shown in Fig. 3, two pieces of sponge 11, 11'
are provided 5 with an opening/closing mechanism (not shown) to be
openable/closable in the thickness direction H of the substrate 1, and the
structure can be separated into the wheel 12 and sponge 11, and the wheel
12' and sponge 11'. Additionally, the scrubber is not limited to the
sponge, and 10 may be a brush with bristles planted thereon. Moreover, the
holding pressure of the substrate 1 by two pieces of sponge 11, 11' is
adjustable. For example, as shown in Fig. 7, when the scrub pad is
constituted of the wheel 12 including a support 12a for supporting the
sponge 11 and a shaft 12b, the 15 wheel 12' including a support 12'a for
supporting the sponge 11' and a shaft 12'b, and a roller 13 freely
rotatable around the shaft 12'b of the wheel 12', a gap 14 is disposed
between the supports 12a and 12'a, and the interval between the supports
12a and 12'a is adjusted, the holding pressure of 20 the substrate 1 can be
adjusted. The guide member 20 is disposed in the outer 



peripheral part of the scrub pad 10, the guide member is disposed apart
from the scrub pad by a distance S between the inner diameter of the
scrubber (wheel outer diameter) and the 25 guide member, and the distance
is substantially the same as the diameter of the disc-shaped substrate 1.
The distance S can be adjusted in the structure. The guide member 20 is
formed of a material softer than the substrate material so   2 0 OCT 2003 -
20  that the substrate side surface fails to be damaged. When the substrate
is formed of glass, the guide member is preferably formed of materials such
as polyether ether ketone (PEEK) and Teflon. With rotation of the scrub pad
10, the 5 substrate 1 held between two pieces of sponge 11, 11' is
conveyed. During conveyance, the substrate 1 is prevented from dropping by
the guide member 20. The cleaning point for the scrub cleaning of the
substrate can be disposed in an optional place in a path in 10 which the
substrate 1 is conveyed by the scrub pad 10 and guide member 20. The
conveyed substrate is temporarily stopped at the cleaning point, and
forcibly subjected to the scrub cleaning by the stopper mechanism 30 (e.
g., a rotatable free roller 31), formed of a Teflon material, for
temporarily 15 stopping the conveyed substrate 1. Specifically, as shown in
Figs. 1 and 2, the lower half of the substrate 1 is rotated in the same
direction as that of the scrub pad 10, the substrate 1 is rotated in a
direction reverse to that of the scrub pad 10, and the free roller 31 is
rotated in the same 20 direction as that of the scrub pad 10. In order to
transfer the substrate 1 to the next cleaning station after the scrub
cleaning of the substrate, the stopper mechanism 30 is provided with a
mechanism (not shown) for retracting the free roller 31 to a position where
the roller fails to contact the 25 substrate 1. Additionally, the stopper
mechanism can be disposed in a plurality of places in one cleaning station.
Moreover, as the stop means (inhibition means), instead of the free roller,
there may be provided a rotary roller driven   2 0 OCT 2003 - 21  by a
drive system, or inhibition means which is formed of a soft material
failing to damage the substrate and which fails to rotate. The cleaning
liquid supply mechanism 40 is provided 5 with a supply path 41 for spraying
the cleaning liquid in the vicinity of the substrate surface, and a supply
path 42 for supplying the cleaning liquid to the outside from the inside of
the scrub pad (the side which abuts on the substrate). In the latter path,
as shown in Figs. 2 and 3, the cleaning 



10 liquid is supplied from the side surface of the wheel, and supplied to
the inner peripheral surface of the scrubber 11 via the supply path 42
radially extending inside the wheel. In this case, the cleaning liquid can
be supplied not from the side surface of the wheel 12, but from the supply
path 15 passed through the wheel rotation shaft. Concretely, for the
cleaning liquid for use, for example, in the supply path 42 to the scrub
pad, pure water is supplied for both the first and second cleaning
stations. Moreover, since the cleaning by the weak alkali cleaning 20
liquid is performed in the first cleaning station, the weak alkali cleaning
liquid is supplied to the supply path 41 for spraying the cleaning liquid
to the vicinity of the substrate surface from a cleaning liquid storage
tank for containing the weak alkali cleaning liquid via a pump. Since the
25 cleaning by pure water is performed in the second cleaning station, pure
water is supplied to the supply path 41. The transfer mechanism 200 for
transferring the substrate subjected to the cleaning in the first cleaning
2 0 OcT 20o3 - 22  station 100 to the second cleaning station 300 is
constituted of a guide member 51, and a rotary roller 52 formed of the same
material (sponge) as that of the scrubber of the scrub pad 10. The rotary
roller 52 is rotated in an arrow 5 direction by a rotation shaft 53. The
guide member 51 releases the conveyed substrate 1 held between the two
pieces of sponge 11, 11' as shown in Fig. 5A by opening the sponge 11, 11'
outward as shown in Fig. 5B. Additionally, as the material of the rotary
roller, a soft material which fails to 10 damage the substrate surface is
preferable. In order to prevent the scrub pad of the rotary roller from
drying, there can be provided the supply mechanism 40 for supplying pure
water and a supply path 43. Additionally, the substrate can be transferred
simply by the guide member utilizing the 15 rotation of the substrate
without disposing the rotary roller 52. The cleaning device of the present
invention is provided with a loading mechanism for taking the substrate
from the container cassette 61 for containing a plurality of 20 substrates,
and conveying the substrate to the first cleaning station 100. Here, in the
container cassette 61, the respective substrates are disposed apart from
one another by 6 mm, and 25 substrates can be contained (the number of
contained substrates, and the distance between the substrates 25 can
appropriately be designed and changed in accordance with the substrate
size, and the like). The bottom surface of the container cassette 61 has an
opening to such an extent that a hand member 62 for holding the substrate
in the loading   Z D OCT 2003  - 23  mechanism can pass. The container
cassette 61 in which the substrates are arranged moves at the stroke for
the detaching process of the respective substrates, and the hand member 62
of the loading mechanism transfers the substrate to the space 5 between two
pieces of sponge 11, 11' of the first cleaning station. Numeral 64 denotes
a stopper. The cleaned substrate is stored in the container cassette 63 via
a guide 65 by the unloading mechanism. Additionally, the substrate can be
stored in a form in which 10 the guide member is obliquely directed
downward as shown in 



Fig. 6. A scrub cleaning method will next be described according to one
embodiment of the present invention. In the container cassette, 25 magnetic
recording 15 medium glass substrates of one inch size (outer diameter of
27.4 mm, inner diameter of 7.0 mm) subjected to precision polishing and
chemical reinforcement are set. The container cassette is placed on the
loading point of the above described scrub cleaning device of the present
invention 20 (immersed in pure water). The glass substrate 1 disposed in
the container cassette 61 is conveyed by the hand member 62 of the loading
mechanism to the scrubber position of the first cleaning station 100 which
rotates at a rotation speed of 100 rpm. 25 The glass substrate 1 held
between two pieces of sponge 11, 11' moves to the cleaning point between
the guide member 20 and the wheels 12, 12' In the cleaning point, by
stopping the conveyance of   2 0 OCT 2003 - 24  the glass substrate 1 for
several seconds (about 1 to 6 seconds) by the stopper mechanism of the free
roller 31, spraying the weak alkali cleaning liquid to the main surface of
the substrate from the supply path 41, supplying pure 5 water to the sponge
pieces 11, 11' from the supply path 42 and rotating the substrate 1 and
sponge in opposite directions, the scrub cleaning is performed. The
substrate rotation speed is preferably of the order of 2 to 5 rps. After
the scrub cleaning in the first cleaning 10 station, the stopper of the
free roller 31 is released, and the rotating substrate 1 moves to the
transfer mechanism 200. In the transfer mechanism 200, as shown in Fig. 5B,
the guide member 51 opens the sponge pieces 11, 11' outward, the held
substrate 1 is released, and the substrate 1 is held between 15 the
opposite rotary rollers 52 and conveyed to the second cleaning station.
Pure water is supplied to the rotary roller 52 from the supply path 43 to
prevent the substrate from drying. 



Similarly as in the first cleaning station l00, the 20 substrate 1 having
reached the second cleaning station 300 rotates between the wheel 12 and
the guide member 20, and moves to the cleaning point, in which the scrub
cleaning is performed by pure water from the supply path 41 (about 1 to 6
seconds). 25 After the scrub cleaning in the cleaning point ends, the
stopper of the free roller 31 is released, the substrate 1 rotates and
moves, and the substrate is stored in the container cassette 63 of the
unloading point (immersed in   z o ocr 200 - 25  pure water). The obtained
substrate had no dirt, no cleaning unevenness, or no damage, and the
cleanliness was satisfactory. Moreover, time required for cleaning 25 glass
5 substrates was as short as 45 seconds (1.8 seconds/substrate). In the
present invention, in the device a sensor for detecting the substrate is
disposed, and substrate flow can be controlled and managed. For example, as
shown in Fig. 8, 10 the container cassette 61, a cleaning point 101 of the
first cleaning station, a cleaning point 201 of the second cleaning station
and the container cassette 63 are provided with substrate detecting sensors
71, 72, 73, 74, respectively, so that the substrate flow can be controlled
and managed. In 15 Fig. 8, the sensor 71 confirms the presence/absence of
the ,substrate 1 in a substrate discharge position in the container
cassette 61. The sensor 72 confirms the presence/absence of the substrate 1
in the cleaning point 101 of the first cleaning station. The sensor 73
confirms the 20 presence/absence of the substrate 1 in the cleaning point
201 of the second cleaning station. The sensor 74 confirms the
presence/absence of the substrate 1 in the substrate storage position in
the container cassette 63. In the container cassette 61, after the sensor
71 confirms that the substrate 25 1 exists in the substrate discharge
position, and the sensor 72 further confirms that the substrate 1 fails to
exist in the cleaning point 101 of the first cleaning station, the
substrate 1 is conveyed to the space between the constantly 



2 0 OCT 2003 - 26  rotating sponge pieces 11 and 11' (not shown) of the
scrub pad 10. When the sensor 71 confirms that the substrate 1 fails to
exist in the substrate discharge position, the cassette is moved to the
next substrate discharge position. 5 In the cleaning point 101 of the first
cleaning station, the substrate 1 reaches the position of the free roller
31, the sensor 72 confirms the presence of the substrate 1, then a timer
operates and the cleaning is performed in the cleaning point 101 for a
fixed time. After it is confirmed that a 10 timer set time elapses
(time-up), and the sensor 73 further confirms that no substrate 1 exists in
the cleaning point 201 of the second cleaning station, the free roller 31
is retracted and the substrate 1 is passed. When the substrate is passed,
the free roller 31 is immediately lowered to its 15 original position. In
the cleaning point 20l of the second cleaning station, when the substrate 1
reaches the position of the free roller 31 and the sensor 73 confirms the
presence of the substrate 1, the timer operates and the cleaning is
performed in the cleaning point 20l for the fixed time. 20 After it is
confirmed that the timer set time elapses (time up), and the sensor 74
further confirms that no substrate 1 exists in the substrate storage
position in the container cassette 63, the free roller 31 is retracted and
the substrate 1 is passed. When the substrate is passed, the 25 free roller
31 is immediately lowered to its original position. In the container
cassette 63, when the sensor 74 confirms that the substrate 1 exists in the
substrate storage position, the cassette is moved to the next substrate
storage   ~ 0 OCT 2003 - 27  position. In this manner, by passing the
substrate after it is confirmed that no substrate exists in the prior
process position, a trouble can be prevented from being caused by collision
of the substrate. A flowchart showing the 5 aforementioned operation or a
signal system diagram is shown in Fig . 9 . Additionally, preferably
employed is a system which comprises: confirming by the sensor and timer
mechanism that the substrate fails to reach the corresponding position even
10 when time required for a series of processes from the discharging to the
storing of the substrate elapses, or confirming by the respective sensors
and timer mechanism that a predetermined operation time in each sensor
position elapses, notifying troubles such as the catching and dropping 15
of the substrate by a buzzer or the like, or stopping the device. The
position and number of the sensors are not limited to the form shown in the
drawing, and can appropriately be set. The sensor type is not limited as
long 



20 as the substrate can be detected, and for example, a sensor for
detecting the substrate by reflection of laser beams can be used. It goes
without saying that the respective operations can be performed only by time
management without 25 disposing any sensor. (Example 2) After the 25
scrub-cleaned glass substrates in Example 1 were dried, an NiAl seed layer
a CrV underlayer, a   2 0 OCT 2003 - 28  CoPtCrB magnetic layer and a
carbon protective layer were formed on the main surface of each glass
substrate by sputtering, and a perfluoro-polyether lubricating layer was
then formed by a dipping method to prepare magnetic discs. 5 For the thus
prepared magnetic discs, a glide test and a record regenerative test by an
MR (magnetic reluctance type) head were made, but neither a hit nor a
thermal asperity was generated, so that the magnetic discs having a high
reliability were obtained. 10 The present invention is not limited to the
scope described in the above embodiment, and can appropriately be modified
and implemented. For example, as shown in Fig. 10, the scrub cleaning
device can be constituted by continuously combining a 15 plurality of scrub
pads 10 via the guide members 51. Moreover, in the above-described
embodiment, in order to forcibly perform the scrub cleaning of the
substrate, the rotatable free roller is disposed, but by appropriately
controlling the holding pressure of the 20 substrate by the scrub pad, the
holding amount of the substrate, the surface state of the abutment surface
of the guide member on the substrate side surface, and the like, or
changing the material, and making the peripheral speed difference between
the substrate and the scrubber during 25 conveyance of the substrate by the
scrub pad, the scrub cleaning can be performed without disposing the free
roller. However, in the respective cleaning stations, the combination of
the simultaneous substrate conveyance and  



2 0 OCT 2003 - 29  scrub cleaning by rotation of the substrate during
conveyance by the scrub pad, with the forcible implementation of the scrub
cleaning of the substrate by the rotatable free roller or the like is most
preferable. In this case, the scrubber 5 rotation speed is preferably about
60 rpm, and the substrate rotation speed is preferably of the order of 3 to
4 rps. The rotation of the substrate during conveyance of the substrate is
also preferable in that the wet scrubber can prevent the substrate from
drying. 10 Moreover, during substrate conveyance or during the scrub
cleaning in the cleaning point, the scrubbers disposed on both sides of the
substrate can be rotated at the same or different rotation speed in the
same or different rotation direction. 15 The scrubber is not limited to the
annular plate shape, and can be formed in a disc, planar, or belt shape.
Moreover, the present invention is not limited to the form in which about
the half of the substrate is held between the scrubbers, and the entire
substrate, the half or more of the 20 substrate, or the half or less of the
substrate can be held between the scrubbers. Furthermore, a horizontally
disposed device can be constituted. A mechanism for removing or scraping
dirt sticking to the scrubber or a self cleaning mechanism of the scrubber
25 can be disposed midway in the path of the scrubber. Additionally, the
guide member 51 shown in Figs. 1 and 5 has an action of scraping the dirt
sticking to both scrubbers of the first and second cleaning stations, and
2 0 OCT 200 - 30  maintenance for removing the dirt sticking to the
scrubber is usually unnecessary. For the structure of the scrub pad, for
example, as shown in Fig. 11, two or more substrates 1 can simultaneously 5
be treated by a plurality of pieces of sponge 11, and the treatment ability
can remarkably be enhanced. In this case, for the number of simultaneously
treated substrates, in consideration of automation with the processes
before and after the cleaning process by the device of the present 10
invention, the number obtained by dividing the number of substrates
contained in the cassette by an integer (e.g., 1 or 5 for the cassette
containing 25 substrates) is preferable. Additionally, in the structure of
Fig. 11, the respective sponge pieces 11 positioned in the middle are 15
supported by a support member 15, but as shown in Fig. 4 or 7, the scrub
pads in which the scrubbers 11, 11' are supported by the wheels 12, 12' can
laterally be arranged in the structure. In these cases, the middle wheel
can be shared. 20 In Figs. 1 to 3, 6, 10, as a mechanism for driving the
free roller 31 or the like, for example, a rotary actuator is used, and as
shown in Fig. 8, a mechanism for moving the actuator on a circular arc
track 32 can be employed. 25 In Figs. 1 to 3, 6, 8, 10, as the structure of
the guide member, for example, the sectional structure of the guide member
20 shown in Fig. 7 can be employed. 



As the substrate to be cleaned, a magnetic disk   2 0 OCT 200g . - 31
glass substrate, an optical disk glass substrate, an optical magnetic disk
glass substrate, a semiconductor silicon wafer, and the like are
exemplified. As the substrate material, glass (including chemical 5
reinforcement glass, crystallized glass, and the like), ceramic, glass
ceramic, silicon, carbon, metal, and the like are exemplified. The examples
of the substrate shape include a circular shape, a disc shape (including an
orifice flange), 10 and the like. The substrate size is not particularly
limited, but in addition to the one inch size, the present invention can be
applied, for example, to a 2.5 inch size, 3.0 inch size, 3.5 inch size (for
a magnetic disk), and other sizes. 15 For the process in which the cleaning
is performed, the cleaning is performed, for example, after the
grinding/polishing of the substrate, after chemical reinforcement of the
substrate, before or after film formation on the substrate, and the like.
In these cases, a 20 cleaning/drying process in which the usual scrub
cleaning is not performed is preferably combined after the scrub cleaning
by the present invent-on, so that more complete cleaning can be performed.
Examples of the cleaning liquid include pure water, 25 alkaline cleaning
liquid, acidic cleaning liquid, neutral detergent, and other commercial
detergents. As the scrubber material in the scrub pad 10, rotary roller 52,
and the like, a sponge-like material (e. g., PVA),   ~ 0 OCT 2003 



- 32  a nylon brush, a synthetic leather, and other known scrubber
materials can be used. As the material of the rotary roller 31, rubber and
other elastic materials can be used. Examples of the transfer mechanism
include the 5 rotary roller, the guide member, and the like. As the
transfer mechanism, for example, as shown in Fig. 12, a substrate bearing
81 provided with an oscillating mechanism is disposed between the cleaning
stations, and transfer can be performed by receiving the substrate 1 from
10 the first cleaning station 100 by the substrate bearing 81,
subsequently, allowing the substrate bearing 81 to oscillate centering on a
support point 82, directing the substrate bearing toward the second
cleaning station 200 as shown by a dotted line, and pushing the substrate 1
in an arrow 15 direction by a pushing arm or the like. As other transfer
mechanisms, a mechanism of disposing the substrate bearing on the tip end
of a lever for reciprocating angular movement and performing substrate
transfer similarly as described above, and a transfer 20 mechanism
utilizing a robot arm can also be employed. The form of the scrubber and
the positional relation of the guide member, and the like are not limited
to the above-described embodiment. For example, there can be provided a
scrub cleaning device which comprises: means for 25 moving the scrubber
while at least a part of the substrate is held between two opposite
scrubbers, and conveying the substrate in the movement direction of the
scrubber (e.g., a belt scrubber extended between belt wheels); friction   2
0 OCT 2003 - 33  generation means (e.g., the guide member), disposed along
the conveyance direction of the substrate, for contacting the conveyed
substrate to generate a friction; a substrate cleaning section for
conveying the substrate and rotating the 5 substrate by the friction force
generated by abutment of the substrate on the friction generation means,
and performing the scrub cleaning of the substrate during conveyance of the
substrate; a substrate introducing section for conveying the substrate to
the substrate cleaning section; and a substrate 



10 discharging section for conveying the substrate from the substrate
cleaning section. According to the scrub cleaning method and device of the
present invention, the scrubber for performing the scrub cleaning is
provided with the function of conveying the 15 substrate to the respective
cleaning points, the conveyance and transfer of the substrate are smoothly
performed, the time for transfer to the next cleaning station is short, and
the cleaning tine is therefore reduced. Furthermore, the disc substrate can
be conveyed 20 without supporting the central hole, and hence there is not
any fear that the central hole is worn to form dust, so that the generation
of a thermal asperity due to the formation of the dust from the central
hole can be prevented, whereby the information recording medium (e.g., a
magnetic disk) having a 25 high reliability can be manufactured. Moreover,
since it is unnecessary to dispose a large-scaled device for supporting
each of the respective substrates and conveying or transferring the
substrate to the   ~ 0 OCT 2pp~ - 34  cleaning point or the next cleaning
station, the device can be simplified and miniaturized, and the space can
be saved. Furthermore, there is no fear of dust generation by the rubbing
of the central hole, the substrate fails to dry 5 in the cleaning process
and the dirt can easily be removed. For the scrub cleaning method and
device of the present invention, even when a plurality of cleaning
processes are performed, the cleaning time is short, and it is unnecessary
to dispose the large-scaled transfer device, 10 which is useful
particularly for performing a plurality of cleaning processes. As the
substrate to be cleaned according to the present invention, disc-shaped
substrates such as the information recording medium substrate are
exemplified. The 15 present invention is suitable particularly for the
one-inch substrate, and other substrates difficult to transfer or clean
because of the small size.   2 0 OCT 2003 - 35  CLAIMS 



1. A scrub cleaning device comprising: two planar scrubbers; 5 means for
supporting the two planar scrubbers so that scrub surfaces are disposed
opposite to each other; means for rotating the planar scrubber around a
rotation shaft vertical to the planar scrubber; and a guide member disposed
so that a substrate held 10 between the two opposite scrubbers may be
conveyed in the rotation direction of the scrubber, wherein the substrate
held between said two opposite scrubbers is conveyed in the scrubber
rotation direction by the rotation of the scrubber, and rotated by a
friction force 15 generated by abutment on said guide member, so that the
substrate is scrubbed/cleaned. 2. A scrub cleaning device comprising: a
scrub pad comprising two annular. plate scrubbers, 20 and a wheel for
supporting the inner peripheral surface of the annular plate scrubber and
the surface opposite a scrub surface so that the scrub surfaces of said two
annular plate scrubbers fit each other, and for rotating the scrubber
around the center shaft of the annular plate scrubber; and 25 a guide
member disposed opposite to the wheel on the inner peripheral surface side
of the annular plate scrubber and disposed along the outer periphery of the
scrub pad so that a substrate may be conveyed in the rotation direction of
2 0 OCT 2003 - 36  said scrub pad, wherein the substrate held between said
two opposite scrubbers is conveyed in the rotation direction of the
scrubber between the wheel on the inner peripheral surface 5 side of the
annular plate scrubber and the guide member by the rotation of the scrub
pad, and rotated by a friction force generated by abutment on said guide
member, so that the substrate is scrubbed/cleaned. 



10 3. A scrub cleaning device comprising: a substrate cleaning section,
provided with means for moving a scrubber while at least a part of a
substrate is held between two opposite scrubbers, and conveying the
substrate in the movement direction of the scrubber, and 15 friction
generation means, disposed along the conveyance direction of the substrate,
for abutting on the conveyed substrate to generate a friction, for
conveying and scrubbing/cleaning the substrate when the substrate is
conveyed and rotated by a friction force generated by 20 abutment of the
substrate on the friction generation means; a substrate inlet section for
conveying the substrate into said substrate cleaning section; and a
substrate outlet section for conveying the substrate from said substrate
cleaning section. 25 4. A scrub cleaning device comprising: a pair of
scrubbers which are rotatably supported by and rotate driven by a rotation
driving means; i~   2 0 OCT 2003 - 37  a substrate inlet section for
conveying a substrate prior to cleaning into a gap between the pair of
scrubbers; a substrate cleaning section for cleaning the substrate
transferred from the substrate inlet section with a 5 cleaning liquid
supplied from a cleaning liquid supply means; a substrate outlet section
for discharging the cleaned substrate transferred from the substrate
cleaning section; and a conveyance guiding section for conveying the 10
substrate in cooperation with the scrubbers from the substrate inlet
section to the substrate cleaning section, and from the substrate cleaning
section to the substrate 



outlet section, wherein the substrate cleaning section further 15 comprises
a resistant force supply means for supplying a resistant force to resist
against a force in a conveyance direction provided to the substrate by the
scrubbers, so that the substrate is scrubbed/cleaned by a differential
peripheral speed between the substrate and the scrubbers 20 generated by
the resistant force supply means. 5. The scrub cleaning device according to
claim 3 or 4, wherein a sensor for confirming the presence/absence of the
substrate is disposed on at least one of the substrate 25 cleaning section,
the substrate introducing section and the substrate discharging section. 6.
The scrub cleaning device according to any one   2 Q OCT 2009 - 38  of
claims 1 to 5, further comprising stop means for abutting on the substrate
conveyed in the rotation direction of the scrubber to temporarily stop the
conveyance of the substrate, and forcibly performing the scrub cleaning of
the substrate. 5 7. The scrub cleaning device according to claim 6, wherein
a sensor for confirming the presence/absence of the substrate is disposed
at a position where the conveyance of the substrate is temporarily stopped.
10 8. A scrub cleaning device comprising: a plurality of cleaning stations
comprising the constitution according to any one of claims 1 to 7; and a
conveyance mechanism for conveying a substrate 15 cleaned in the cleaning
station to the next cleaning station in said plurality of cleaning
stations. 9. The scrub cleaning device according to claim 8 wherein said
conveyance mechanism comprises a guide member 20 for connecting the
scrubbers of said plurality of cleaning stations to one another. 10. The
scrub cleaning device according to claim 8 



wherein said conveyance mechanism comprises a guide member 25 for
connecting the scrubbers of said plurality of cleaning stations to one
another, and a scrub roller for holding the substrate along the guide
member from opposite sides and conveying the substrate.   2 0 OCT 2003 -39
11. The scrub cleaning device according to any one of claims 1 to 10,
further comprising cleaning. liquid supply means for supplying a cleaning
liquid to at least one of the 5 scrubber and the substrate held between two
scrubbers. 12. The scrub cleaning device according to any on,e of claims 1
to 11, comprising a vertically disposed device for holding the vertically
disposed substrate from opposite 10 sides between two vertically disposed
scrubbers. 13. The scrub cleaning device according to any one of claims l
to 12 wherein said substrate is a glass substrate for an information
recording medium. 15 14. A scrub cleaning method utilized in a scrub
cleaning device incorporating therein a center rotation shaft of an annular
plate scrubber, a.guide member to convey a substrate in a rotation
direction,_ and a stop mechanism to 20 enable the scrub cleaning of the
substrate, said method comprising the steps of: rotating the scrubber while
the substrate is held between two opposite planar scrubbers; conveying the
substrate in the rotation direction of 25 the scrubber; and' generating a
peripheral speed difference between the substrate and the scrubber by
rotation of the scrubber to perform the scrub cleaning of the substrate. 30
15. The scrub cleaning method according to claim 14, further comprising the
step of stopping the substrate conveyed by the scrubber in a predetermined
position, and performing the scrub cleaning of the substrate.   2 0 OCT
2003 - 40  



16. The scrub cleaning method according to claim 14 or 15, comprising a
substrate cleaning section for performing the scrub cleaning of the
substrate, a substrate inlet section for introducing the substrate into
said substrate 5 cleaning section, and a substrate outlet section for
discharging the substrate from said substrate cleaning section, wherein
said substrate is conveyed from the substrate inlet section to the
substrate cleaning section, and from the substrate cleaning section to the
substrate 10 outlet section in this order. 17. The scrub cleaning method
according to claim 16, wherein a sensor for confirming the presence/absence
of the substrate is disposed in at least the substrate cleaning 15 section,
and the sensor confirms that any substrate is not present in the substrate
cleaning section when the plurality of substrates are subjected to the
scrub cleaning, and the substrates are then conveyed from the substrate
inlet section to the substrate cleaning section. 20 18. A manufacturing
method of an information recording medium whic_~ comprises the steps of
subjecting a substrate for an information recording medium to scrub
cleaning, and then forming at least a recording layer on the 25 substrate,
wherein the scrub cleaning method described in any one of claims 14 to 17
is carried out. .As.@.A.Ah.A.A..A..AA9r.AU.A(.A.r.A.A.Asr.Ar.ASY
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)-l10%4|&'()-$10%4|&'()- 10 10 10" =10%&'()- ? {
edEbC!10%4|&'()-st!10%4|&'()-10%4|&'()-@10%4|&'()-3g10%4|&'()-S
"10%4|&'()-eYx   dEbC@8 



10%4|&'()-410%4|&'()-`- "10%4&'()-s+"10%4|&'()-$ 10%4|&'()-93"#10%4|&'()-
3_=!f!10%4|4|&'()-z!$f!10%XX&'()-z10%4|&'()-#10%4|&'()- 104| 104|
104|Sl:m10%4|&'()-}^<_=!%,#10%$$&'()-n#10%4|&'()-9$10%48
&'()--!9$10%||&'()--,"10%4t&'()-T!,"10%&'()-TrS4Y10%/&'()-$10%/&'()- 10||
10|| 10||!89-#10%||&'()- !9-#10%||&'()- %,#10%4|&'()-n 6taBrS4Ys10%/&'()-
s"10%/&'()-!^&10%E/E/&'()-@@10%/&'()-@L 10%/&'()-s!10%/&'()-%;
+7dBrS4Y!`9-10%&'()-F+&10%/&'()-`#"10%/&'()-"10%/&'()- `10%/&'()-!10%/&'()-
E{dE:/ 10/ 10/sF: 10%/&'()-`f8 "10%/&'()-s610%/&'()-4!10%/&'()-2S 10%/&'()-
s0M!10%/&'()-&VxY:/ 10/#10% h&'()-@ "10% h&'()-f`@ 10% h&'()-!10%
h&'()-l10% h&'()-$10% h&'()- 10/VGdE:/ 10/#!10% h&'()-M"S 10% h&'()-y 10%
h&'()-L 10% h&'()- 10% h&'()-`!10% h&'()-.@kdE:/ 10 h 10 hF:10%
h&'()-f8"10% h&'()-610% h&'()-410% h&'()-9-"10% h&'()-sY+10% h&'()-6 ? h
xY:/ 10
hf10%4|&'()-Z10%4|&'()-s"10%4|&'()-l&10%4|&'()-9$10%4|&'()-&&10%4|&'()-` 



10 hh   ![!{!!dE:/ 10 hfy10%4|&'()-f10%4|&'()-F
"10%4|&'()-f!10%4|&'()-Ss!10%4|&'()- `!10%4|&'()-!!%"T""""dE:/ 10 hf
"`$10%4|&'()-@
"10%4|&'()-ys10%4|&'()-10%4|&'()-"10%4|&'()-`$10%4|&'()-":#w###$A$dE:/ 10
hfL- 10%4|&'()-+f 10%4|&'()-)10%4|&'()-':10%4|&'()-% "10%4|&'()-$
10%4|&'()-A$y$$$ %@%~%dE:/ 10
hfy8"10%4|&'()-610%4|&'()-4@#10%4|&'()-210%4|&'()-110%4|&'()-,/
10%4|&'()-~%%%%%%%%N&b@ 10 h!$S"10%kk&'()-S10%G&'()-Y10%G&'()-$910%G&'()-
104| 104| 104|l: 10%4|&'()-N&X''''7(l(aBb@ 10 h!@
f10%G&'()-`!10%G&'()-f10%G&'()-10%G&'()-
"10%G&'()-!8S"10%HH&'()-l((((")\))dEb@ 10 h!l+!10%G&'()-)S 10%G&'()-'
10%G&'()-f%10%G&'()-$10%G&'()- "#10%G&'()-)***+V+W+X+Y+dYNC 10 h! 10G 10G
10GY:"10%G&'()-fy810%G&'()-6:10%G&'()-4#10%G&'()-L-!10%G&'()-tY+f+l+\,,,-dE
YNC 10 h! f S10%4|&'()-@
10%4|&'()-S`#10%4|&'()-"10%4|&'()-10%4|&'()-$10%4|&'()--@-~---0._.dEYNC 10
h! @L10%4|&'()-l-10%4|&'()-"10%4|&'()--#10%4|&'()-"10%4|&'()--
10%4|&'()-_...//00dEYNC 10 h!
4!10%4|&'()-&-"10%4$&'()-F+#10%4|&'()-#!10%4|&'()-:!10%4|&'()-
10%4|&'()-001j1111111bC 10 h!l10%G&'()-@&10%G&'()- 104| 104| 104|F:
10%4|&'()-f8 10%4|&'()-6 "10%4|&'()-122344-5dEbC 10
h!!#10%G&'()-S!10%G&'()-s#10%G&'()-s3"10%G&'()-sS#10%G&'()-
s"10%G&'()--56P6@7y777dEbC 



10 h!@8!10%G&'()-`6G"10%G&'()-410%G&'()-,"10%G2&'()-
+"10%G&'()-s#!10%G&'()-7,8-8.8/8<8C809o9bC 10 h!Ss-#10%4|&'()-"10%4|&'()-s
L10%4|&'()-f#10%4|&'()- 10G 10G 10G :!10%G&'()-o9S::;;;<dEbC 10
h!%10%4|&'()-$S
10%4|&'()-3""10%4|&'()-"10%4|&'()-10%4|&'()-Ss!10%4|&'()-<G<<<==">dEbC 10
h!6T
10%4|&'()-4s$10%4|&'()-`-"10%4|&'()-s+#10%4|&'()-)!10%4|&'()-@'10%4|&'()-">
*>Y>Z>[>\>i>p>X?bC 10 h!s"10%G&'()- L10%G&'()-$10%G&'()- 104| 104|
104|fl:10%4|&'()-810%4|&'()-X?c????T@DAaBbC 10
h!"10%G&'()-s!s'$10%GG&'()-10%G&'()-
`!10%G&'()-@S10%G&'()-@s10%G&'()-DA~AjBBBCCdEbC 10
h!4!10%G&'()-,/"10%G(&'()-L- 10%G&'()-l+#10%G&'()-$"10%G&'()-s "T
10%G&'()-CCDIDJDKDLDXD_DbC 10 h! L10% h&'()-#10% h&'()- 10G 10G
10GY:m"10%G&'()-@810%G&'()-610%G&'()-_DMEEEF"FSFdEbC 10 h!@&10% h&'()-s10%
h&'()- !10% h&'()-@ 10% h&'()-S`@#10% h&'()-s"10% h&'()-sSFFG=GyGGHdEbC 10
h!$"10% h&'()-` "s!10% h&'()-@ s!10% h&'()-`10% h&'()-!10% &'()-"10%
h&'()-HHIIJWJJJJdE:/ 10 h 10 hY:"10% h&'()-y8s!10% h&'()-6"10% h&'()-4M$10%
h&'()-9- "10% h&'()-sl+3"10% h&'()-JJJJJKCK~KxY:/ 10 h
10%G&'()-!10%G&'()-@10%G&'()-10%G&'()-3&910%G&'()-L$s10%G&'()- 10
h~KKK+L^LLLdE:/ 10
h'$10%G&'()-10%G&'()-G10%G&'()-310%G&'()-S!10%G&'()-Ss#10%G&'()-LMMN!OPKPdE
:/ 10 h4"10%G&'()-L-m"10%G&'()-l+!10%G&'()-$"10%G&'()-
"-#10%G&'()-s!10%G&'()-KPPPPPPPPQbC 10 h 9L10%4|&'()-$10%4|&'()- 10G 10G
10GY:10%G&'()-@8y10%G&'()-6S10%G&'()-QQRFRRRRdEbC 10 hZ"10%4|&'()-S
10%4|&'()-F10%4|&'()-@f10%4|&'()-S10%4|&'()-!10%4|&'()-sR1ST]TTTUdEbC 10
h'!10%4|&'()-,%10%4|&'()-$m"10%4|&'()-3""10%4|&'()- 



"10%4|&'()-sT 10%4|&'()-U:UzU\VVVVdEbC 10
h,810%4|&'()-6:10%4|&'()-4!10%4|&'()-`-"10%4|&'()-+#10%4|&'()-)G10%4|&'()-V
WWWWW#W\WvWbC 10 h 10% h&'()-10% h&'()- &L10% h&'()-$S10% h&'()- 104| 104|
104|l:z 10%4|&'()-vWWWXY,Y\YdEbC 10 h@10% h&'()-10% h&'()-f "10% h&'()-f
10% h&'()- 10% h&'()-@10% h&'()-\YYYYZZ[dEbC 10 h+`10% h&'()-$s!10%
h&'()-s3" 10% h&'()-S 310% h&'()-sS 10% h&'()-310%
h&'()-[>[s[[[%\F\G\H\dE:/ 10 h 10 h610% h&'()-4!10% h&'()-3T 10% h&'()- 1
"10% h&'()-@/z10% h&'()-@`-10% h&'()-H\I\V\]\\\\]xY:/ 10 hs
10%4|&'()-!10%4|&'()-,410%4|&'()-y10%4|&'()- &910%4|&'()-$10%4|&'()- 10
h]1]N]{]]]^dE:/ 10
hs@#10%4|&'()-10%4|&'()-,&g10%4|&'()-,F10%4|&'()-f10%4|&'()-S10%4|&'()-^=^o
^^^^!_dE:/ 10 hs@$f10%4|&'()-3"T10%4|&'()-@S
310%4|&'()-s-10%4|&'()-@10%4|&'()-10%4|&'()-!_]____`4`dE:/ 10 hs@/m
10%4|&'()-`-"10%4|&'()-+#10%4|&'()-)z10%4|&'()-'!10%4|&'()-%s!10%4|&'()-4`f
````)a5a6a7adE:/ 104| 104|:10%4|&'()-8 10%4|&'()-S610%4|&'()-410%4|&'()-3
"10%4|&'()-S 110%4|&'()-7a8aDaKaaabcrP./!1m$10%e|e|&'()--!k
$10%&'()--!^$10%&'()--!@ 10%4|4|&'()-YM10%4|&'()-L$s10%4|&'()-
104|c[ddeffffwi[M/!1m$10%e|e|&'() 10@@ 10@@
10@@!P$10%@@&'()--!$10%||&'()--!P$10%4:4:&'()--!c$10%:|:|&'()--fffghi
k}[9M/!1m!P&Y%10%xx&'()-3!~h&Y%10%&'()-3!&Y%10%.~.~&'()-3!&Y%10%&'()-3S910%
&'()-#10%&'()- kGl+m,m-m.m;mBm)nrS4!1"10% &'()-FL:10% h&'()-&$910% h&'()-
1099 1099 



1099!U&Y%10%99&'()-3!^&Y%10%ss&'()-3)n_nEootppqdErS4!1"109$"10%
h&'()-sY"#10% h&'()-"10% h&'()-t#10% h&'()-y "10% i&'()-f10%
h&'()-qqq-rkrrrdErS4!1"105S#10% h&'()-&3"10% h&'()-F1"10% h&'()-f/10%
h&'()-S-10% h&'()-+10% h&'()-r$s]sssssssbC!1"1F&:10% U&'()-$S10% U&'()- 10
h 10 h 10 h: 10% h&'()-8S 10% h&'()-6 "10% h&'()-sttu2ucuudEbC!1"1L!10%
U&'()-S10% U&'()-310% U&'()-S 10% U&'()-ys 10% U&'()-m"10% U&'()-uuv
ww8x(ydEbC!1"1`-"10% U&'()-`l+#10% U&'()-$!10% U&'()-s "M$10% U&'()-"10%
U&'()-!10% U&'()-(ycyyyzzzz'zxmbC!1"1L$10% h&'()- 10 U 10 U 10 Ul:"10%
U&'()-8 10% U&'()-6 10% U&'()-4!10% U&'()-'z.zz|T|B}n}}[<mbC!1#10%
V&'()-f!#10%hh&'()-fL$10% &&'()-!L$10%hh&'()-!L$10%hh&'()-F9:10%
h&'()-n}Q~~|[\]^}[M?1! 10   10   10  !8@ 10%  &'()-s-`$10% !&'()-F
!s-`$10%hh&'()-F 



9$#10% h&'()-S!9$#10%hh&'()-S^kr[^?M?1! 10  yL$10%
P&'()-S!yL$10%hh&'()-Sf#10% ~&'()-g!3f#10%ShSh&'()-g39M10% h&'()-$S10%
h&'()-zX6M?1! 10!8s-s$10%hh&'()- !s-s$10%&'()- &`$10%
h&'()-!&`$10%44&'()-!3L$10%hh&'()- !L$10%hh&'()- &xV4! 1!Af#10%u0u0&'()-F
!.f#10%b|b|&'()-F 3&M10%4|&'()-s10%4|&'()-M#,10%4|&'()-  10hh 10hh 10hh&W
AdExV4!
1!Af#10,10%4|&'()-10%4|&'()-#10%4|&'()-!10%4|&'()-&M10%4|&'()-@F10%4|&'()-A
w]dExV4! 1!Af#10)10%4|&'()-'10%4|&'()-$!10%4D&'()-3"-#10%4|&'()-Sf
10%4|&'()-s10%4|&'()-VdExV4! 1!Af#104#10%4|&'()-3 10%4|&'()-
110%4|&'()-@/!10%4|&'()-@s-10%4|&'()-+10%4|&'()-D[bC!
1!Af#13&M10%4|&'()-@#10%4|&'()- 104| 104|
104|f:S10%4|&'()-8:10%4|&'()-6`!10%4|&'()-:sdEbC!
1!Af#1,10%4|&'()-&10%4|&'()-3s!10%4|&'()-f10%4|&'()-f
"10%4|&'()-!10%4|&'()-JdEbC! 1!Af#1'10%4|&'()-%
10%4|&'()-&$310%4|&'()-F"4"10%4|&'()-"10%4|&'()-@#10%4|&'()-7odEbC!
1!Af#18310%4|&'()-6
"10%4|&'()-4#10%4|&'()-s-"10%4|&'()-`+"10%4|&'()-@)10%4|&'()-obC!
1!Af#1@10% h&'()-10% h&'()-3M10% h&'()-@#L10% h&'()- 104| 104| 104|:f
10%4|&'()-.jdEbC! 1!Af#1M!10% h&'()-S3S10% h&'()-@ 10% h&'()-fs10% h&'()-
!10% h&'()-10% h&'()-X+dEbC! 



1!Af#1%410% h&'()-L$10% h&'()-""10% h&'()-"10% h&'()-#10% h&'()-!10%
h&'()-+iLdEbC! 1!Af#16 10% h&'()-4#10% h&'()-9-!10% h&'()-sY+L$10% h&'()-)
10% h&'()-'m"10% h&'()-LbC! 1!Af#1M!10% h&'()-s3M10% h&'()-#10% h&'()- 10 h
10 h 10 hF:s!10% h&'()-y8T 10% h&'()-,VCdEbC! 1!Af#1$"10% h&'()-s3"@#10%
h&'()-"10% h&'()-,#10% h&'()-S!10% h&'()-fs-#10% h&'()-CgWXYdE:/! 10 h 10
hl:"10% h&'()-8"10% h&'()-6t!10% h&'()-410% h&'()-s-t!10% h&'()-`+#10%
h&'()-YZgnSrS4/! 10!10% h&'()-@ 10% h&'()-!Ff-#10%fhfh&'()-3
!3f-#10%ShSh&'()-3 3&M10% h&'()-#10% h&'()- 10 hMqdE4/! 10!10@%10%
h&'()-$10% h&'()-3""10% h&'()-"10% h&'()-10% h&'()- "10% h&'()-TdE4/!
10!10f110% h&'()-,/Z10% h&'()-L- "10% h&'()-l+@#10% h&'()-)"10% h&'()-'10%
h&'()-@YedYNC! 10!1 10 h 10 h 10 hl: "10% h&'()-S810% h&'()-610% h&'()-4
10% h&'()-2t!10% h&'()- dEYNC! 10!1 !10%4|&'()- f!10%4|&'()-sf
10%4|&'()-M!10%4|&'()-FL:10%4|&'()-#10%4|&'()-D^1dEYNC! 10!1
@&$10%4|&'()-3"10%4|&'()-S 10%4|&'()- S@10%4|&'()-10%4|&'()-`!10%4|&'()- 1e
1dEYNC! 10!1 4 10%4|&'()-`- 



"10%4|&'()-+10%4|&'()-)10%4|&'()-'10%4|&'()-%10%4|&'()-1nbC!
10!13&M10%4|&'()-L$f10%4|&'()- 104| 104|
104|l:10%4|&'()-@810%4|&'()-6!10%4|&'()-#dEbC! 10!1 "!10%4|&'()-
"10%4|&'()-LS#10%4|&'()-@"10%4|&'()-f`@#10%4|&'()-"10%4|&'()-F dEbC! 10!12
"10%4|&'()-,110%4|&'()-,/10%4|&'()-L-3"10%4|&'()-l+g#10%4|&'()-$"10%4|&'()-
s DwxmbC! 10!1y#@10% h&'()- 104| 104| 104|l:10%4|&'()-8z
10%4|&'()-@6l10%4|&'()- 410%4|&'()-S#z[9mbC! 10!,#10%hh&'()-f@#10%
&'()-f!@#10%hh&'()-f!f#10% h h&'()-f!<f#10%\h\h&'()-f3M10% h&'()-E,}}[<1C!
10 hfY:10% h&'()-!.9-"10%hh&'()-'!9-"10%##&'()-'$#10%
y&'()-@!$#10%hh&'()-@,#10% h&'()-fA_mN/!,
z10%4|&'()-310%4|&'()-m"10%4|&'()-!10%4|&'()-3M10%4|&'()-#10%4|&'()- 10 h
10 hJdEmN/!, z10%4|10%4|&'()-:!10%4|&'()-@l10%4|&'()-
10%4|&'()-@!10%4|&'()-f`- 10%4|&'()-CydEmN/!,
z10%4|#!10%4&'()-"-#10%4|&'()-,
10%4|&'()-`M!10%4|&'()-s!10%4|&'()-@10%4|&'()-BPdEmN/!, z10%4|4
"10%4|&'()-S210%4|&'()-0310%4|&'()-/
"10%4|&'()-9-"10%4|&'()-Y+#10%4|&'()-"`abcpwbC!, z10%
&L10%4|&'()-y#10%4|&'()- 104| 104|
104|Y:!10%4|&'()-@y810%4|&'()-6:10%4|&'()-w$SdEbC!,
z10%,f10%4|&'()-fs10%4|&'()-@
10%4|&'()-10%4|&'()-!10%4|&'()-!10%4|&'()-.jdEbC!, z10% "10%4|&'()-
"10%4|&'()-s#10%4|&'()-s!10%4|&'()-10%4|&'()-F!10%4|&'()-'_dEbC!, 



z10%@`-y10%4|&'()-l+10%4|&'()-)10%4|&'()-'
10%4|&'()-%"10%4|&'()-,$10%4|&'()-<r&cdEbC!, z10%8
"10%4|&'()-610%4|&'()-4`$10%4|&'()-2!10%4|&'()-110%4|&'()-@/10%4|&'()-c_@!,
z10S#10%4&'()-y!<S#10%p|p|&'()-y &L10%4|&'()-#10%4|&'()- 104| 104|
104|l:10%4|&'()-&wX6_@!!3+`$10%  &'()-3
@)10%4|&'()-!=#10%||&'()-!#10%||&'()-!8f#10%&'()-3 !f#10%||&'()-3
;5uV7!!s!10% h&'()- &L10% h&'()-#10% h&'()-  1044 1044
1044!6"10%44&'()-+`$10%4H&'()-3 5qOdEuV7!!s!Fz10% h&'()-@f10% h&'()-Ss"10%
h&'()- !10% h&'()-@10% h&'()-M!10% h&'()-:N~dEuV7!!s!s10% h&'()-,10% h&'()-
10% h&'()-"10% h&'()-:!10% h&'()-&s!10% h&'()-/hxmbC!!#10% h&'()- 10 h 10 h
10 h%10% h&'()-$10% h&'()-3"@#10% h&'()-S  "10% h&'()-PdEmbC!!@F10%
h&'()-fm10% h&'()-y 10% h&'()-S10% h&'()-3M10% h&'()-F&:10%
h&'()-"F{dEmbC!!sL!10% h&'()-SS10% h&'()-10% h&'()-!10% h&'()-S10%
h&'()-&10% h&'()-0OvdEmbC!!+"10% h&'()-S)10% h&'()-S'10% h&'()-$10%
h&'()-3" 10% h&'()-S "10% h&'()- IdYNC!! 10 h 10 h 10 hl:"10% h&'()-8 10%
h&'()-6`!10% h&'()-4#10% h&'()-`-!10% h&'()-UdEYNC!!   10% h&'()-10%
h&'()-@f10% h&'()-S10% h&'()-F:10% h&'()-#910% h&'()-DcdEYNC!! @10%
h&'()-F10% h&'()-10% h&'()- "10% h&'()-@10% h&'()-f` "10% h&'()-4mdEYNC!!
Y+#10% h&'()-#10% h&'()-!s!10% h&'()-, 10% h&'()-L10% h&'()-l"10%
h&'()-"OdEYNC!! S610% h&'()-410% h&'()-2g10% h&'()-S010% h&'()-/10%
h&'()-@9-`10% h&'()- 



'bC!!39910%4|&'()-#10%4|&'()- 10 h 10 h 10 hF"=10% h&'()- F:10%
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