CLEANING CHEMICAL SUPPLYING DEVICE,

CLEANING CHEMICAL SUPPLYING METHOD, AND CLEANING UNIT

TECHNICAL LIELD

[0001] The present invention relates to a cleaning chemical
supplying device, a cleaning chemical supplying method, and a
cleaning unit.

BACKGROUND ART

[0002] The present application claims priority to and
benefit of Japanese Patent Application No. 2014-118556 filed
on June 9, 2014, Japanese Patent Application No. 2014-131045
filed on June 26, 2014, and Japanese Patent Application

No. Z2015-048038 filed on March 12, 2015, the contents of which
are incorporated by reference herein in their entirety.

[0003] A CMP (Chemical Mechanical Pclishing) device has a
polishing device for polishing a surface of a semicenductor
substrate on which a semiconductor chip is formed and a
cleaning device for cleaning the semiconductor substrate
polished by the polishing device while supplying a cleaning
chemical. This cleaning device creates a cleaning chemical
{diluted chemical) by mixing dilution water such as DIW (De-
Tonized Water) in a chemical and cleans the semiconductcr
substrate by using the cleaning chemical (see Japanese Patent
Laid-Open No. 2009-54959, for example).

[0004] In the cleaning device using the cleaning chemiczal, a
cleaning chemical supplying device having an in-line flow
meter in which a chemical flow meter and a DIW flow meter are
juxtaposed in a pair has been used. Each of the chemical flow
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meter and the DIW flow meter includes a CLC (Closed Loop
Controller) and executes feedback control of the respective
flow rates so that a chemical flow rate and a DIW flow rate
form a certain ratio. As a result, the chemical diluted at a
certain ratio is supplied to a cleaning tank of the cleaning
device.

[0005] In the prior-art chemical supplying device, the
chemical flow meter, the DIW flow meter, and an in-line mixer
for mixing the chemical and the DIW whose flow rates are
controlled are accommodated in one box. That is, one DIW flow
meter is designed to be combined with one chemi;al flow meter,
and a size of one box is designed toc contain only the two flow
meters.

[0006] In recent years, in the cleaning device provided in
the CMP device, a process for cleaning the semiconductor
substrate by alternately using an acid chemical and an
alkaline chemical is in demand. As described above, since the
pricr-art cleaning device is designed with the size that the
box can ccntain only two flow meters, only two types of
chemical flow meters can be contained in the box, and the DIW
flow meter cannot be additionally provided in the box. Thus,
in the prior-art chemical supplying device, two flow meters
for chemicals are arranged in the box and two types of
cleaning chemicals diluted in advance are supplied through the
respective flow meters.

[0007] However, in the chemical supplying device using two
types of cleaning chemicals diluted in advance, if a dilutioﬁ
ratio of the cleaning chemical is changed with a change‘of a
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process recipe, a cleaning chemical with a different dilution
ratic needs to be prepared. That is, this chemical supplying
device cannot flexibly handle the change of the process recipe.
[0008] On the other hand, if the above-described in-line
flow meter is used, the change of the dilution ratio with the
change of the process recipe can be handled only by changing
flow rate set values of the chemical flow meter and the DIW
flow meter. However, in order to supply two types c¢f

chemicals tc the cleaning device, two in-line flow meters need
to be prepared. In this case, since the DIW flow meter is
provided in each of the two in-line flow meters, it has a
problem in that the size of the chemical supplying device
increases. |

[0009] A differential pressure flow meter (orifice flow
meter) is used in general for the chemical flcw meter and the
DIW flow meter. The differential pressure flow meter has an

orifice arranged on a path through which a fluid passes and
measures a mass flow rate (flow velocity) of the fluid on the
basis of a differential pressure. A measurement range of the
differential pressure flow meter, that is, a flow rate range
controllable by the CLC is determined by a diameter of the

orifice in terms of its structure. That is, the measurement

range of the orifice flow meter is set in general such that a
maximum/minimum flow rate ratio is approximately 1:9 as from
30 ml/min to 300 ml/min, for example. Therefore, the flow
rate range controllable by the chemical flow meter and the DIW
flow meter becomes a range determined in advance in terms of
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[0010] In the prior-art cleaning chemical supplying device,
if the dilution ratio of the cleaning chemical is changed or a
supply flow rate cof the cleaning chemical is changed with the
change of the process recipe, required flow rates of the
chemical and the DIW might deviate from the flow rate range
controllabie by the currently selected chemical flow meter énd
DIW flow meter in some cases. In such a case, the change of
the process recipe is handled by selecting the chemical flow
meter and the DIW flow meter again and by replacing the flow
meters with those in the controllable flow rate range. Thus,
if the flow rates of the chemical and the DIW required for the
changed process recipe deviate from the flow rate ranges of
the chemical flow meter and the DIW flow meter, the chemical
flow meter and the DIW flow meter need to be replaced at each
change of the process recipe, which takes a labor.

[0011] In the cleaning device of the CMP device, the
cleaning chemical is used net only for cleaning of the
substrate but also for prevention of oxidation cf the
substrate for the substrates waiting for cleaning (substrate
to be cleaned next). In & cleaning process of the prior-art
CMP device, cleaning of the substrate is not performed at the
same time as waiting for cleaning. That is, while the
substrate is being cleaned, the substrate 1s not transferred
tc a standby spot. However, in order tc improve a throughput
of the cleaning process, a process in which cleaning of the
substrate and waiting for cleaning are performed at the same
time is in demand in recent years. If cleaning of the
substrate and waiting for cleaning are performed at the same
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time, since the cleaning chemical is.used for each of them,
larger flow rates of the chemical and the DIW than befcre
become necessary. Mcrecover, a process capable of supplying
small flow rates of the chemical and the DIW also needs to be
handled. The flow rate range controllable by the prior-art
chemical flow meter and the DIW flow meter cannot handle
various processes.

[0012] The present invention was made in order tc solve at
least one of the above-described problems and one of its
cbjects is to provide a cleaning chemical supplying device and
a cleaning chemical supplying method which can flexibly handle
a change in a dilution ratio and can suppress an increase in a
device size.

[0013] Another object of the present invention is to supply
a chemical and DIW in a wide flow rate range without replacing
the flow meter.

SUMMARY OQOF INVENTION

[0014] Accerding to an aspect of the present invention, a
cleaning chemical supplying device is provided. This cleaning
chemical supplying device is a cleaning chemical supplying
device for supplying a cleaning chemical to a substrate
cleaning device and has a first mixing portion for supplying a
first cleaning chemical obtained by mixing a first chemical
and dilution water to the substrate cleaning device, a second
mixing portion for supplying a sececnd cleaning chemical
obtained by mixing a second chemical and dilution water to the
substrate cleaning device, a first chemical contrecl portion

for contrelling a flow rate of the first chemical to be
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supplied to the first mixing portion, a second chemical
control portion for controlling a fleocw rate of the second
chemical to be supplied to the second mixing portion, a
dilution water control portion for contrelling a flow rate of
the dilution water to be supplied to the first mixing portion
or the second mixing portion, and a dilution water supply
switching portion for switching a supply destination of the
dilution water from the first mixing porticn to the second
mixing pcrtion cr from the second mixing portion to the first
mixing portion.

{0015] According to another aspect of the present invention,
a cleaning chemical supplying method is provided. This
cleaning chemical supplying method is a cleaning chemical
supplying method for supplying a cleaning chemical to a
substrate cleaning device and has a step of contreolling a flow
rate of a first chemical, a step of cdntrolling a flow rate of
dilution water, a step of supplying the first chemical and the
dilution water to a first mixing portion and of mixing the
first chemical and the dilution water, a first supply step of
supplying a first cleaning chemical obtained by mixing the
dilution water and the first chemical to the substrate
cleaning device, a step of controlling a flow rate of a second
chemical, a step of switching a supply destination of the
dilution water from the first mixing portion to the second
mixing portion, a step of supplying the second chemical and
the dilution water to the second mixing portion and of mixing
the second chemical and the dilution water, and a second

supply step of supplying a second cleaning chemical obtained
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by mixing the dilution water to the substrate cleaning cdevice.
[0016] According to another embodiment of the present
inventicn, a cleaning unit is provided. This cleaning unit is
a cleaning unit having a substrate cleaning device for
cleaning a substrate and a cleaning chemical supplying device
for supplying a cleaning chemical to the substrate cleaning
device, and the substrate cleaning device has a nozzle for
supplying the cleaning chemical t¢ the substrate and a first
ultrasonic flow meter for measuring a flow rate of the
cleaning chemical to be supplied to the substrate, and the
first ultrasonic flow meter is arranged at a position lower
than a position cf the noczzle.

[0017] According to an embodiment of the present invention,
a cleaning unit is provided. This cleaning unit is a cleaning
unit having a substrate cleaning device for cleaning a
substrate and a cleaning chemical supplying device for
supplying a cleaning chemical tc the substrate cleaning device.
The substrate cleaning device has a cleaning portion for
cleaning the substrate and a standby portion in which a
substrate waiting for cleaning in the cleaning portion is
arranged and for supplying the cleaning chemical to the
standby substrate. The cleaning chemical supplying device has
a mixing portion for supplying the cleaning chemical obtained
by mixing a chemicazl and dilution water to the cleaning
portion and the standby portion, a chemical flow rate control
portion for supplying the chemical to the mixing portion by
controlling a flow rate of the chemical, and a dilution water

flow rate control portion for supplying the dilution water to
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the mixing porticn by controlling a flow rate of the dilutiocn
water. The chemical flow rate contrcl portion includes a
first chemical flow rate control porticn and a second chemical
flow rate contrecl porticn and is configured so as to supply
the chemical whose flow rate is controlled by the first
chemical flow rate control portion and/cr the second chemical
flow rate control portion to the mixing portion. The first
chemical flow rate control portion is configured to be capable
of controlling the flow rate in a first range. The second
chemical flow rate control portion is configured to be capable
of controlling a flow rate in a second range partially
overlapping the first range. The dilution water flow rate
control portion includes a first diluticn water flow rate
control pdrtion and a second dilution water flow rate control
portion and is configured so as tc supply the dilution water
whose flow rate is controlled by the first dilution water flow
rate control portion and/or the second dilution water flow
rate control portion toc the mixing portion. The first
dilution water flow rate ccontrol portion is configured to be
capable of controlling a flow rate in a third range, and the
second dilution water flow rate control portion is configuréd
to be capable of controlling a flow rate in a fourth range
partially overlapping the third range.

[0018] According to the present invention, a cleaning
chemical supplying device and a cleaning chemical supplying
method which can flexibly handle a change of a dilution ratio
and suppress a size increase of the device can be provided.

[0019] According to the present invention, a chemical and
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DIW can be supplied in wide flow rate ranges without replacing
the flow meter.

BRIEF DESCRIPTION OF DRAWINGS

[0020] FIG. 1 is a schematic front view illustrating a
chemical supplying device according to a first embodiment;

FIG. 2 is a diagram cf a chemical supply flow of the
chemical supplying device according to the first embodiment;

FIG. 3 is a diagram of a chemical supply flow of the
chemical supplying device according to a second embodiment;

FIG. 4 is a schematic side view illustrating a
chemical supplying device provided in a c¢leaning unit
according to a third embodiment;

FIG. 5 i1s a schematic perspective view illustrating a
cleaning device provided in the cleaning unit according to the
third embodiment;

FIG. 6 is a schematic view of the cleaning unit
according to the third embodiment;

FIG. 7 is a schematic side view illustrating a
chemical supplying device provided in a cleaning unit
according to a fourth embodiment;

FIG. 8 is a schematic view 0f the cleaning unit
according to the fourth embodiment; and

FIG. 9 is a chart illustrating a supply process of
DIW and a chemical of the cleaning unit according to the
fourth embodiment.

DESCRIPTION OF EMBODIMENTS
[0021] According to an aspect of the present invention, a

cleaning chemical supplying device 1s provided. This cleaning
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chemical supplying device is a cleaning chemical supplying
device for supplying a cleaning chemical to a substrate
cleaning device and has a first mixing portion for supplying a
first cleaning chemical obtained by mixing a first chemical
and dilution water to the substrate cleaning device, a second
mixing portion for supplying a second cleaning chemical
obtained by mixing a second chemical and the dilution water to
the substrate cleaning device, a first chemical cecntrol
portion for controlling a flow rate of the first chemical to
be supplied to the first mixing portion, a seccnd chemical
control pertion for controlling a flow rate of the second
chemical tc be supplied tc the second mixing portion, a
dilution water control portion for contrelling a flow rate of
the diluticn water to be supplied to the first mixing portion
or the seccond mixing portion, and a dilution water supply
switching portion for switching a supply destinaticn cf the
dilution water from the first mixing portion to the second
mixing portion or from the second mixing portion to the first
mixing portion.

[0022] According to another aspect of the present invention,
in the cleaning chemical supplying device, the first chemical
control portion is configured to stop supply of the first
chemical while the second cleaning chemical is supplied to the
substrate cleaning device; while the second chemical contrel
portion is configured to stop supply cf the second chemical
while the first cleaning chemicél is supplied to the substrate
cleaning device.

[0023] According to another aspect of the present invention,
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in the cleaning chemical supplying device, the dilution water
supply switching portion is configured to supply the dilution
water to the first mixing portion while the first chemical
control portion supplies the first chemical to the first
mixing porticn and to supply the dilution water to the second
mixing portion while the second chemical control portion
supplies the second chemical to the second mixing portion.
[0024] According to another aspect of the present invention,
the cleaning chemical supplying device has a first chemical
supply source for supplying the first chemical to the first
chemical control portion, a second chemical supply source for
supplying the second chemical to the second chemical control
portion, a first chemical inlet wvalve provided con a pipeline
connecting the first chemical supply source and the first
chemical control portion, and a seccnd chemical inlet valve
provided on a pipeline connecting the second chemical supply
source and the second chemical control portion.

[0025] According to another aspect of the present invention,
in the cleaning chemical supplying device, one cf the first
chemical and the second chemical is an alkaline chemical while
the other is an acid chemical.

[0026] According to another aspect of the present invention,
a cleaning chemical supplying method is provided. This
cleanihg chemical supplying method is a cleaning chemical
supplying method for supplying a cleaning chemical to a
substrate cleaning device and has a step of controlling a flow
rate of a first chemical, a step of controlling a flow rate of
dilution water, a step of supplying the first chemical and the
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dilution water to a first mixing portion and of mixing the
first chemical and the dilution water, a first supply step of
supplying a first cleaning chemical obtained by mixing the
dilution water and the first chemical to the substrate
cleaning device, a step of contreolling a flow rate of a second
chemical, a step of switching a supply destination of the
dilution water from the first mixing porticn to the second
mixing portion, a step of supplying the second chemical‘and
the dilution water to the second mixing portion and of mixing
the second chemical and the diluticn water, and a second
supply step of supplying a second cleaning chemical obtained
by mixing it with the dilution water to the substrate cleaning
device.

[0027] According to another aspect cof the present inventicn,
in the cleaning chemical supplying method, the first supply
step has a step of stopping supply of the first cleaning
chemical while the seccnd cleaning chemical is supplied to the
substrate cleaning device in the second supply step, and the
second supply step has a step of stopping supply of the second
cleaning chemical while the first cleaning chemical is
supplied to the substrate cleaning device in the first supply
step.

[0028] According to another aspect of the present invention,
in the cleaning chemical supplying method, one of the first
chemical énd the second chemical is an alkaline chemical while
the other is an acid chemical.

[0029] According to another aspect of the present invention,
a cleaning unit is provided. This cleaning unit is a cleaning
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unit having a substrate cleaning device for cleaning a
substrate and a cleaning chemical supplying device for
supplying a cleaning chemical to the substrate cleaning device,
the substrate cleaning device having a nozzle for supplying a
cleaning chemical to the substrate and a first ultrasonic flow
meter for measuring a flow rate of the cleaning chemical
supplied to the substrate, and the first ultrasonic flow meter
is arranged at a position lower than a position cof the nozzle.
[0030] According to another aspect of the present invention,
in the cleaning unit, the first ultrasonic flow meter is
configured such that a flow direction of the cleaning chemical
passing through the first ultrasonic flow meter is directed to
a vertical direction.

[0031] According tco ancother aspect of the present invention,
in the cleaning unit, the cleaning chemical supplying device
has a mixing portion for supplying a cleaning chemical
obtained by mixing a chemical and dilution water tc the
substrate cleaning device, a chemical flow rate control
portion for controlling a flow rate of the chemical and for
supplying the chemical tc the mixing portion, a dilution water
flow rate contrcl portion for controlling a flow rate of the
dilution water and for supplying the dilution water to the
mixing portion, the chemical flow rate control portion and the
dilution water flow rate control portion have a second
ultrasonic flow meter and a third and a third ultrasonic flow
meter, respectively, and the second ultrascnic flow meter and
the third ultrasonic flow meter are arranged at positions
lower than a position of the nozzle. |
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[0032] According te another aspect of the present invention,
in the cleaning unit, the second ultrasonic flow meter and the
third ultrasconic flow meter are arranged such that a flow
direction of the dilution water flowing through the second
ultrasonic flow meter and a flow direction of the chemical
passing through the third ultrasonic flow meter are directed
to the vertical directions.

[0033] According teo an aspect of the present invention, a
cleaning unit is provided. This cleaning unit i1s a cleaning
unit having a substrate cleaning device for cleaning a
substrate and a cleaning chemical supplying device for
supplying a cleaning chemical to the substrate cleaning device.
The substrate cleaning device has a cleaning portion for
cleaning the substrate and a standby portion in which a
substrate waiting for cleaning in the cleaning portion is
arranged and for supplying a cleaning chemical to the standby
substrate. The cleaning chemical supplying device has a
mixing portion for supplying a cleaning chemical cktained by
mixing a chemical and dilution water to the cleaning portion
and the standby portion, a chemical flow rate contrcl portion
for controlling a flow rate cf the chemical and for supplying
the chemical to the mixing porticn, and a dilution water flow
rate control portion for contreolling a flow rate of the
dilution water and for supplying the dilution water to the
mixing porticn. The chemical flow rate control portion
includes a first chemical flow rate control portion and a
second chemical flow rate control pprtion and is configured to
supply the chemical whose flow rate is controlled by the first
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chemical flow rate control portion and/or the second chemical
flow rate control portion to the mixing portion. The first
chemical flow rate control pertion is configured toc be capable
of controlling a flow rate within a first range. The second
chemical flow rate control pertion is configured toc be capable
- 0of controlling a flow rate within & second range partially
overlapping with the first range. The dilution water flow
rate control portion includes a first dilution water flow rate
control portion and a second dilution water flow rate control
portion and is configured to supply the dilution water whose
flow rate is controlled by the first dilution water flow rate
control portion and/or the second dilution water flow rate
control portion to the mixing portion. The first dilution
water flow rate control peortion is configured to be capable of
controlling a flow rate within a third range and the second
dilution water flow rate contrcl portion is configured to be
capable of controlling a flow rate within a fourth range
partially overlapping with the third range.

[0034] According to another aspect of the present invention,
in the above-described cleaning unit, cleaning ¢f the
substrate in the cleaning portion and supply of the cleaning
chemical to the substrate in the standby portion are performed
at the same time.

[0035] According to ancother aspect of the present invention,
in the above-described cleaning unit, the cleaning portion has
an upper surface cleaning portion configured to supply the
cleaning chemical to an upper surface of the substrate and a
lower surface cleaning portion configured to supply the
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cleaning chemical to a lower surface of the substrate.
[0036] Embodiments of the present invention will be
described below by referring to the attached drawings. In the
figures described below, the same or similar reference
numerals are given toc the same or similar constituent elements
and duplicated explanation will be comitted in some cases. The
invention obtained by arbitrarily combining the individual
constituent elements described below is also included in the
technical idea targeted by the present inventicn.
[0037] <First embodiment>

A first embodiment of the present invention will be
described below by referring to the drawings. FIG. 1 is a
schematic front view illustrating a chemical supplying device
according to the first embodiment of the present invention.
The chemical supplying device of this embodiment is configured
to be capable of supplying a first chemical which is an
alkaline chemical, for example, and a second chemical which is
an acid chemical, for example, tc a cleaning device provided
in & CMP device. As illustrated in FIG. 1, a chemiczal
supplyving device 100 according to the first embodiment has a
case 101, a DIWCLC box 110 (diluticn water control portion), a
first chemical CLC box 120 {(first chemical control portion),
and a second chemical CLC box 130 (second chemical control
portion). The DIWCLC box 110 controls supply of DIW (dilution
water). The first chemical CILC box 120 contrels supply of the
first chemical. The second chemical CLC bhox 130 controls
supply of the second chemical.

[0038] The chemical supplying device 100 further includes a
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plurality of chemical utility boxes 50 or 60 for leading
chemicals from a first chemical supply source 20 and a second
chemical supply source 30 (see FIGS. 2 and 3} to the chemical
supplying device 100. In the illustrated example, six
chemical utility boxes 50 cr 60 are provided in the chemical
supplying device 100, but this is an example, and the number
of the chemical utility boxes 50 or 60 is changed as
appropriate in accordance with a specification of the cleaning
device.

[0039] The DIWCLC box 110, the first chemical CLC box 120,
the second chemical CLC box 130, and the plurality of chemical
utility boxes 50 or 60 are accommodated in the case 101.

[0040] The DIWCLC box 110 is configured to supply the DIW
from a DIW supply source 10, which will be described later, to
a first in-line mixer 72 or 72a or a second in-line mixer 73
or 73a (see FIGS. 2 and 3), which will be described later.
Moreover, the DIWCLC box 110 can control a flow rate of the
DIW to a predetermined flow rate by feedback control.

[0041] The first chemical CLC box|120 is configured to
supply the first chemical from the first chemical supply
source 20 to the first in-line mixer 72 or 72a (see FIGS. 2.
and 3). Moreover, the first chemical CLC box 120 éan control
a flow rate of the first chemical to a predetermined flow rate
by feedback control.

[0042] Similarly, the second chemical CLC box 130 is
configured to supply the second chemical from the second
chemical supply source 30 to the second in-line mixer 73 or

73a (see FIGS. 2 and 3), which will be described later.
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Moreover, the second chemical CLC box 130 can contrel a flow
rate of the second chemical to a predetermined flow rate by
feedback control.

[0043] The chemical supplying device 100 has a pipeline for
transferring the DIW, the first chemical or the secocnd
chemical, a valve, a pressure meter and the like, though not
shown. Details will be described in FIGS. 2 and 3.

[0044] FIG. 2 is a diagram of a chemical supply flow of the
chemical supplying device 100 acccrding to the first
embodiment of the present invention. As i1llustrated, the
chemical supplying device 100 is configured to fluidly
communicate with the DIW supply source 10 for supplying the
DIW, the first chemical supply source 20 fcr supplying the |
first chemical, and the second chemical supply scurce 30 for
supplying the second chemical through pipelines, respectively.
Moreover, the chemical supplying device 100 is configured to
fluidly communicate with a cleaning device 200 (substrate
cleaning device). Specifically, the chemical supplying device
100 is'configured to fluidiy communicate with the cleaning
device 200 so as to supply the DIW, a diluted first chemical
(first cleaning chemical), and a diluted second chemical
{second cleaning chemical) to the cleaning dewvice 200.

[0045] The cleaning device 200 has a DIW cleaning porticn
210 for cleaning a cleaning target such as a semiconductor
substrate or the like polished by a polishing device by using
the DIW and a chemical cleaning portion 220 for cleaning the
cleaning target such as the semiconductor substrate or the
like pcolished by the polishing device by using the diluted
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chemical (cleaning chemical). This DIW cleaning portion 210
is configured from an ultrasonic water cleaning portion or
other DIW cleaning portion and the like, for example. The
chemical cleaning portion 220 is configured from a roll-type
cleaning portion or the like, for example. The DIW cleaning
portion 210 and the chemical cleaning portion 220 ceo-exist in
the same cleaning tank 230.

[0046] The chemical supplying device 100 includes the first
in-line mixer 72 (corresponding to an example of a first
mixing porticn), the second in-line mixer 73 (corresponding to
an example of a second mixing portion}, the first chemical CLC
box 120, the second chemical CLC box 130, and the DIWCLC box
110. The first in-line mixer 72 generates the first cleaning
chemical by mixing the first chemical and the DIW. The second
in-line mixer 73 generates the sececnd cleaning chemical by
mixing the second chemical and the DIW. The first chemical
CLC box 120 controls a flow rate of the first chemical
supplied from the first chemical supply source 20 to the first
in-line mixer 72. The second chemical CLC box 130 contrels a
flow rate of the second chemical supplied from the second
chemical supply source 30 to the second in-line mixer 73. The
DIWCLC box 110 controls a flow rate of the DIW supplied from
the DIW supply source 10 to the first in-line mixer 72 or the
second in-line mixer 73.

[0047] The first in-line mixer 72 is configured to supply
the generated first cleaning chemical to the chemical cleaning
portion 220. S8Similarly, the second in-line mixer 73 is

configured to supply the generated second cleaning chemical to
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the chemical cleaning portion 220.

[0048] The DIWCLC box 110 has a first DIW supply valve 112,
a second DIW supply valve 113, and a CLC (Closed Lcop
Controller} 111. By opening the first DIW supply valve 112,
dilution DIW is supplied from the DIW supply source 10 to the
first in-line mixer 72. By opening the second DIW supply
valve 113, the dilution DIW is supplied from the DIW supply
source 10 to the second in-line mixer 73. The CLC 111
controls a flow rate toc be supplied to the first DIW supply
valve 112 and the second DIW supply valve 113. Moreover, the
CLC 111 measures a flow rate of the DIW flowing through the
CLC 111. The CLC 111 controls (feedback control) an opening
degree of an internal control valve of the CLC 111 on the
basis of this measurement result so that the flow rate of the
DIW flowing through the CLC 111 becomes a desired flow rate.
[0049] The DIWCLC box 110 supplies the DIW to the first in-
line mixer 72 by closing the seceond DIW supply valve 113 and
by opening the first DIW supply valve 112. On the other hand,
the DIWCLC box 110 supplies the DIW to the second in-line
mixer 73 by closing the first DIW supply valve 112 and by
opening the second DIW supply valve 113. That is, the DIWCLC
box 110, the first DIW supply valve 11Z, and the second DIW
supply valve 113 function as a dilution water supply switching
unit for switching the supply destination of the DIW between
the first in-line mixer 72 and the second in-line mixer 73.
[0050] The first chemical CLC box 120 has a first chemical
supply valve 122 for supplying a first chemical from the first
chemical supply source 20 to the first in-line mixer 72 and a
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CLC 121 for measuring a flow rate of the first chemical
flowing through the first chemical supply valve 122. The CLC
121 measures the flow rate of the first chemical flowing
through the CLC 121. The CLC 121 controls {(feedback control)
an opening degree of an internal ccntrol valve of the CLC 121
on the basis of the measurement result so that the flow rate
of the first chemical flowing through the CLC 121 becomes a
cdesired flow rate.

[0051] The second chemical CLC box 130 has a second chemical
supply valve 132 for supplying a second chemical from the
second chemical supply source 30 to the second in-line mixer
73 and a CLC 131 for measuring a fiow rate of the second
chemical flowing through the second chemical supply valve 132.
The CLC 131 measures the flow rate of the second chemical
flowing thrcugh the CLC 131. The CLC 131 contzols (feedback
control) an opening degree of an internal contrel valve of the
CLC 131 on the basis of this measurement result so that the
flow rate of the second chemical flowing through the CLC 131
becomes a desired flow rate.

[0052] Moreover, the chemical supplying device 100 includes
the chemical utility box 50 and the chemical‘utility box 60.
The chemical utility box 50 introduces the first chemical from
the first chemical supply source 20 to the CLC 121 of the
first chemical CLC box 120. The chemical utility box 60
introduces the second chemical from the second chemical supply
source 30 to the CLC 131 of the second chemical CLC box 130.
[0053] The chemical utility box 50 includes a first chemical

inlet valve 51 provided on a pipeline 91 connecting the first
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chemical supply source 20 and the CLC 121 of the first
chemical CLC kox 120 and supplying the first chemical to the
pipeline 91 and a pressure meter 52 for measuring a fluid
pressure in the pipeline 91. The first chemical inlet valve
51 is opening/closing-controlled by a controller, not shown,
for example.

[0054] Similarly, the chemical utility box 60 includes a
second chemical inlet valve 61 provided on a pipeline 92
connecting the second chemical supply source 30 and the CLC
131 of the seccond chemical CLC box“130 and supplying the
second chemical to the pipeline 92 and a pressure meter 62 for
measuring a fluid pressure in the pipeline 92. The second
chemical inlet valve 61 is opening/closing-controlled by a
controller, not shown, for exampile.

[0055] The chemical supplying device 100 has a DIW supply
pipeline 81 having one end connected tc the DIW supply source
10 and the other end connected to the DIW cleaning portion 210
of the cleaning device 200. In the DIW supply pipeline 81, a
DIW supply valve 86, a DIW pressure control regulatcr 87, and
a DIW pressure meter 88 are provided. The DIW supply valve 86
controls supply of the DIW from the DIW supply source 10 to
the DIW supply pipeline 81 by being opened/closed. The DIW
pressure control regulator 87 controls a supply pressure of
the DIW from the DIW supply pipeline 81 to the DIW cleaning
portion 210. The DIW pressure meter 88 measures a pressure of
the DIW passing through the DIW supply pipeline 81.

[0056] A DIW branch pipeline 82 with one end ccnnected to

the CLC 111 of the DIWCLC box 110 is connected to the DIW
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supply pipeline 81 between the DIW supply valve 86 and the DIW
pressure contrcl regulateor 87. A first DIW pipeline 83
fluidly-communicating with the first in-line mixer 72 and a
second DIW pipeline 84 fluidly-communicating with the second
in-line mixer 73 are connected to the CLC 111. The first DIW
supply valve 112 is provided on the first DIW pipeline 83 and
is opening/clesing-controlled when the DIW is supplied to the
first in-line mixer 72. The second DIW supply valve 113 is
provided on the second DIW pipeline 84 and is opening/closing-
controlled when the DIW i1s supplied to the second in-line
mixer 73.

[0057] A first chemical pipeline 93 fluidly-communicating
with the first in-line mixer 72 is connected to the CLC.121 of
the first chemical CLC box 120. The first chemical supply
valve 122 is provided on the first chemical pipeline 93 and is
opening/clesing-controlled when the first chemical is supplied
toc the first in-line mixer 72, A first cleaning chemical
pipeline 96 with one end connected to the chemical cleaning
portion 220 is connected tc the first in-line mixer 7Z.

[0058] A second chemical pipeline 94 fluidly-communicating
with the second in-line mixer 72 is connected to the CLC 131
of the second chemical CLC box 130. The second chemical
supply valve 132 is provided on the second chemical pipeline
94 and is opening/closing-controlled when the second chemical
is supplied tc the second in-line mixer 73. A second cleaning
chemical pipeline 97 with one end connected to the chemical
cleaning portion 220 is connected to the second in-line mixer

13.
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[0059] The CLC 111 of the DIWCLC box 110, the CLC 121 of the
first chemical CLC box 120, and the CLC 131 c¢f the second
chemical CLC box 130 are configured to be capable of
receiving a signal indicating a predetermined flow rate wvalue
from a controller, not shown. On the basis cof this flow rate
value, opening cegrees of the internal control valves of the
CLC 111, the CLC 121, and the CLC 131 are controlled.

[0060] Subsequently, a chemical supply précess in the
chemical supplying device 100 illustrated in FIG. 2 will be
described. When the first cleaning chemical is to be supplied
to the chemical cleaning portion 220 cf the cleaning device
200, first, the first chemical inlet valve 51 of the chemical
utility box 50 is opened. The flow rate of the first chemical
is controlled in the CLC 121 of the first chemical CLC box 120,
and the first chemical in a predetermined flow rate is
supplied from the first chemical supply source 20 to the first
in-line mixer 72.

[0061] When the DIW supply valve 86 con the DIW supply
pipeline 81 is opened, the DIW is supplied to the CLC 111 of
the DIWCLC box 110 from the DIW supply source 10. By opening
the first DIW supply valve 112, the DIW is supplied from the
DIWCILC box 110 to the first in-line mixer 72. At this time,
the second DIW supply valve 113 is kept closed.

[0062] The first chemical and the DIW supplied to the first
in-line mixer 72 are mixed. The first cleaning chemical
generated by that is supplied to the chemical cleaning portion
220 through the first cleaning chemical pipeline 96.

[0063] While the first cleaning chemical is supplied to the
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chemical cleaning portion 220, the supply of the second
chemical tc the second in-line mixer 73 is stopped.
Specifically, the second chemical inlet valve 61 of the
chemical utility box 60 and/or the second chemical supply
valve 132 of the second chemical CLC box 130 are closed. As a
result, to the chemical cleaning portion 220, the second
cleaning chemical is not supplied but only the first cleaning
chemical is supplied. |

[0064] In therchemical supplying device 100 according to
this embodiment, the first cleaning chemical and the second
cleaning chemical can be alternately supplied. When the first
cleaning chemical is to be switched tc the second cleaning
chemical, the first DIW supply valve 112 of the DIWCLC box 110
is clesed, and the second DIW supply valve 113 is opened. As
a result, the DIW is supplied from the DIWCLC bex 110 te the
second in-line mixer 73. Subsequently, the second chemical
inlet valve 61 of the chemical utility box 60 is opened. The
flow rate of the second chemical is controlled by the CLC 131
of the second chemical CLC box 130 and the second chemical in
the predetermined flow rate 1s supplied from the second
chemical supply source 30 to the second in-line mixer 73. The
second chemical and the DIW supplied to the second in-line
mixer 73 are mixed. The second cleaning chemical generated by
that is supplied to the chemical cleaning portion 220 through
the second cleaning chemical pipeline 97.

[0065] While the second cleaning chemical is supplied to the
chemical cleaning portion 220, the supply of the first

chemical to the first in-line mixer 72 is stopped.
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Specifically, the first chemical inlet valve 51 of the
chemical utility box 50 and/or the first chemical supply wvalve
122 of the first chemical CLC box 120 are closed. As a result,
to the chemical cleaning portion 220, the first cleaning
chemical is not supplied but conly the second cleaning chemical
is supplied.

[0066] Moreover, when the second cleaning chemical is to be
switched to the first cleaning chemical, the second DIW supply
valve 113 of the DIWCLC box 110 is closed, and the first DIW
supply valve 112 is opened. Moreover, the first chemical
inlet vaive 51 of the chemical utility box 50 is opened, and
the first chemical supply valve 122 of the first chemical CLC
box 120 is opened. Morecver, the second chemical inlet valve
61 of the chemical utility box 60 and/or the second chemical
supply valve 132 are closed. As a result, to the chemical
cleaning portion 220, the second cleaning chemical is not
supplied but conly the first cleaning chemical is supplied.
[0067] In this embodiment, flow rate ranges of the first
chemical and the second chemical whose flow rates are
controlled by the first chemical CLC box 120 and the second
chemical CLC box 130 are 30 ml/min or more and 300 ml/min or
less, for example., Morecver, the flow rates range of the DIW
whose flow rate is controlled by the DIWCLC box 110 is

200 ml/min or more and 2000 ml/min or less, for example.
Therefore, the dilution ratio between the first chemical or
the second chemical and the DIW is 1:1 cr more and 1:65 or
less.

[006&8] As described zbove, the chemical supplying device 100
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according to this embodiment has the DIWCLC box 110 for
controlling the flow rate of the DIW supplied frcom the DIW
supply source 10 tc the first in-line mixer 72 or the second
in-line mixer 73. Moreover, the chemical supplying device 100
switches the supply destination of the DIW between the first
in-line mixer 72 and the seccond in-line mixer 73. Therefore,
by controlling the flow rate of the DIW to ke supplied to the
first in-line mixer 72 and the second in-line mixer 73, a
change of the dilution ratic of the first chemical and the
second chemical can be flexibly handled.

[0069] In this embodiment, since the dilution of the first
chemical and the second chemical can be made in the common
DIWCLC box 110, there is no need to provide two DIW flow
meters as before, and size increase cf the chemiceal supplying
device 100 can be suppressed. In other words, since the
number of DIW flow meters can be made smaller than before, a
device cost can be reduced.

[0070] If diluticn of the first chemical and the second
chemical is performed by using two DIW flow meters as before,
errors (instrumental errors) of the two DIW flow meters are
different. Therefore, even if the same diluticn ratio is set
and the first chemical and the second chemical are diluted,
there is a concern that the same dilution ratic cannot be
obtained due to the instrumental errors. On the other hand,
in the chemical supplying device 100 according to this
embodiment, since the dilution of the first chemical and the
second chemical can be performed in the common DIWCLC box 110,
the difference in the dilution ratio between the first
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chemical and the second chemical caused by the instrumental
error of the DIWCLC box 110 can be solved.
[0071] Mcreover, in the chemical supplying device 100
according to this embodiment, the supply of the second
chemical is stopped while the first cleaning chemical is
supplied to the chemical cleaning portion 220 of the cleaning
device 200; the supply of the first chemical is stopped while
the second cleaning chemical is supplied to the chemical
cleaning portion 220, Therefore, the first chemical which is
an alkaline chemical and the second chemical which is an acid
chemical are prevented from being mixed during cleaning in the
cleaning device 200, and generation of a toxic gas caused by
mixing of the alkaline chemical and the acid chemical can be
prevented.
[0072] <Second embodiment>

Subsequently, a chemical supplying device according
to a second embodiment of the present invention will be
described. FIG. 3 is a view of a chemical supply flow of the
chemical supplying device 100 according to the second
embodiment of the present invention. A schematic front view
cof the chemical supplying device 100 according to the second
embodiment is similar to the schematic front view of the
chemical supplying device 100 illustrated in FIG. 1, and the
explanation will be omitted. ’
[0073] The second embodiment 1s different from the first
embodiment in a point that the cleaning device 200 includes
the DIW cleaning portions and the chemical cleaning portions

in two each. With that, the DIWCLC box 110 of the chemical
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supplying device 100, the firsﬁ chemical CLC box 12C, and the
second chemical CLC box 130 are provided with the CLC two each,
respectively, which is also different from the first
embodiment. In addition, the numbers of the valves and the
chemical utility boxes and the pipeline configuration are also
different from the first embediment. The differences from the
first embodiment will be mainly described below, and the same
reference numerels are given to the configurations similar to
those in the first embodiment, and the explanation will be
omitted.

[0074] As illustrated in FIG. 3, the chemical supplying
device 100 is configured to fluidly communicate with a DIW
supply source 10a for supplying the DIW through a pipeline.
-The cleaning device 200 has a DIW cleaning portion 210a for
cleaning a cleaning target such as a semiconductor substrate
polished by a polishing device and the like by using the DIW
and a chemical cleaning portion 220a for cleaning the cleaning
target such as a semiconductor substrate polished by a
polishing device and the like by using a diluted chemical
(cleaning chemical). The DIW cleaning portion 210a is
configured from an ultrascnic water cleaning portion or other
DIW cleaning portions or the like, for example, similarly to
the DIW cleaning portion 210. The chemical cleaning portion
220a is configured from a roll-type cleaning portion or the
like, for example, similarly to the chemical cleaning portion
220. This DIW cleaning portion 210a and the chemical cleaning
portion 220a co-exist in the same cleaning tank 230a.

[0075] The chemical supplying device 100 includes a first
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in-line mixer 72a (first mixing peorticn) for mixing the first
chemical and the DIW so as to generate a first cleaning
chemical, and a second in-line mixer 73a (second mixing
portion) for mixing the second chemical and the DIW sc as to
generate a second cleaning chemical. The first chemical CLC
box 120 is configured to control a flow rate of the first
chemical supplied from the first chemical supply source 20 to
the first in-line mixer 72a. The second chemical CLC box 130
is configured to control a flow rate of the second chemical
supplied from the second chemical supply scurce 30 to the
second in-line mixer 73a. The DIWCLC box 110 is configured to
control a flow rate of the DIW supplied from a DIW supply
scurce 10a to the first in-line mixer 72a or the second in-
line mixer 73a.

[0076] The first in-line mixer 7Za is configured to supply
the generated first cleaning chemical tc the chemical cleaning
portion 220a. Similarly, the second in-line mixer 73a is
configured to supply the generated second cleaning chemical to
the chemical cleaning portion 220a.

[0077] The DIWCLC box 110 has a first DIW supply valve 112a,
& second DIW supply valve 113a, and a CLC 11la. The first DIW
supply valve 112a supplies the dilution DIW froﬁ The DIW
supply source 10a to the first in-line mixer 72Z2a. The second
DIW supply valve 113a supplies the diluticn DIW from the DIW
supply source 10a to the second in-line mixer 73a. The CLC
11la control flow rates to be supplied to the first DIW supply
valve 112a and the second DIW supply valve 113a. The CLC 1lla

measures a flow rate of the DIW flowing through the CLC 1lia.
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The CLC 1lla centrols (feedback control) an opening degree of
an internal control valve of the CLC 11la on the basis of this
measurement result so that the flow rate of the DIW flowing
through the CLC 1lla becomes a desired flow rate.

[6078] The DIWCLC box 110 supplies the DIW to the first in-
line mixer 72a by closing the second DIW supply valve 113a and
by opening the first DIW supply valve 112a. On the other hand,
the DIWCLC box 110 supplies the DIW to the second in-line
mixer 73a by closing the first DIW supply valve 112z and by
cpening the second DIW supply valve 113a. That is, the DIWCLC
box 110, the first DIW supply valve 112a, and the seceond DIW
supply valve 1l3a function as a dilution water supply

switching unit for switching a supply destination of the DIW
between the first in-line mixer 72a and the second in-line
mixer 73a.

[0079] The first chemical CLC box 120 has a first chemical
supply valve 122a for supplying a first chemical from the

first chemical supply source 20 to the first in-line mixer 72a
and a CLC 12la for measuring a flow rate of the first chemical
flowing through the first chemical supply valve 122a. The CLC
121a measures the flow rate of the first chemical flowing
through the CLC 121la. The CLC 12la controls (feedback

control) an cpening degree of an internal control valve of the
CLC 121a on the basis of this measurement result so that the
flow rate of the first chemical flowing through the CLC 121la
becomes a desired flow rate.

[00BO] The second chemical CLC box 13C has a second chemical

supply valve 132a for supplying a second chemical from the

- 31 -



second chemical supply source 30 to the second in-line mixer
73a and a CLC 13la for measuring a flow rate cf the second
chemical flowing through the second chemical supply valve 132a.
&he CLC 131la measures the fiow rate of the second chemical
flowing through the CLC 13la. The CLC 13la controls (feedback
control) an cpening degree of an internal contrecl valve of the
CLC 13la on the basis of this measurement so that the flow
rate of the second chemical flowing through the CLC 131la
becomes a desired flow rate.

[0081] Morecver, the chemical supplying device 100 includes
a chemical utility box 50a and a chemical utility box 6&0a.

The chemical utility box 50a introduces the first chemical
from the first chemical supply source 20 to the CLC 121a of
the first chemical CLC box 120. The chemical utility box 60a
introduces the second chemical from the second chemical supply
source 30 to the CLC 131a of the second chemical CLC box 130.
[0082] The chemical utility box 50a includes a first
chemical inlet wvalve 5la provided on a pipeline 9la connecting
the first chemical supply scurce 20 and the CLC 12la of the
first chemical CLC box 120 and & pressure meter 32a for
measuring a fluid pressure in the pipeline 9la. The first
chemical inlet valve 5la i1s opening/closing-centrelled by a
controller, not shown, for example, and supﬁlies the first
chemical to the pipeline 9la.

[0083] Similarly, the chemical utility box 60a includes a
second chemical inlet wvalve 6la provided on a pipeline 92a
connecting the second chemical supply source 30 and the CLC

131la of the second chemical CLC box 130 and a pressure meter
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62a for measuring a fluid pressure in the pipeline 9Za. The
second chemical inlet valve 6la is opening/closing-controlled
by a controller, not shown, for example, and supplies the
second chemical to the pipeline 92a.

[0084] The chemical supplying device 100 includes a DIW
supply pipeline 8la having one end connected to the DIW supply
source 10a and the other end connected to the DIW cleaning
portion 210a of the cleaning device 200. In the DIW supply
pipeline 8la, a DIW supply valve 86a, a DIW pressure control
regulatocr 87a, and a DIW pressure meter 88a are provided. The
DIW supply valve B6a controls supply of the DIW from the DIW
supply source 1l0a tc the DIW supply pipeline 8la by being
cpened/closed. The DIW pressure control regulator 87a
controls a supply pressure of the DIW from the DIW supply
pipeline 8la to the DIW cleaning portion 210a. The DIW
pressure meter 88a measures a pressure of the DIW passing
through the DIW supply pipeline 8la.

[0085] A DIW branch pipeline 8Za with one end connected to
the CLC 11la of the DIWCLC bex 110 1s connected to the DIW
supply pipeline 8laz between the DIW supply valve 86a and the
DIW pressure control regulater 87a. A first DIW pipeline 83a
fluidly-communicating with the first in-line mixer 72a and a
second DIW pipeline 84a fluidiy-communicating with the second
in-line mixer 73a& are connected te the CLC 11la,. The first
DIW supply valve 112a is provided on the first DIW pipeline
83a and is opening/closing-controlled when the DIW is supplied
to the first in-line mixer 7Za. The second DIW supply valve

113a is provided on the second DIW pipeline 84a and is
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opening/closing-controlled when the DIW is supplied to the
second in-line mixer 73a.

[0086] A first chemical pipeline 923a fluidly-communicating
with the first in-line mixer 7Za is connected to the CLC 121a
of the first chemical CLC box 120. The first chemical supply
valve 122a is provided on the first chemical pipeline 93a and
is opening/closing-contrclied when the first chemiczl is
supplied to the first in-line mixer 72a. A first cleaning
chemical pipeline %6a with one end connected to the chemical
cleaning portion 22Ca is connected to the first in-line mixer
72a.

[0087] A second chemical pipeline 94a fluidly-communicating
with the second in-line mixer 73a is connected to the CLC 131la
of the second chemical CLC box 130. The second chemical
supply valve 132a 1s provided on the second chemical pipeline
94a and is opening/closing-controlled when the second chemical
is supplied to the second in-~line mixer 73a. A second
cleaning chemical pipeline 97a with one end connected to the
chemical cleaning portion 220a is connected to the second in-
line mixer 73a,.

[o088] The CLC 11la of the DIWCLC box 110, the CLC 121a of
the first chemical CLC box 120, and the CLC 131a of the second
chemical CLC bex 130 are configured to be capable of receiving
a signal indicating a predetermined flow rate value from a
controller, not shown. On the basis of this flow rate value,
opening degrees of the internal control valves of the CLC 1lla,
the CLC 121a, and the CLC 131a are controlled.

[0089] Subsequently, a chemical supply process in the
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chemical supplying device 100 illustrated in FIG. 3 will be
described. The chemical supplying device 100 according to the
second embodiment i1s configured such that the first cleaning
chemical or the second cleaning chemical can be supplied to
the chemical cleaning portion 220 as described in the first
embodiment and the first cleaning chemical or the second
cleaning chemical can be supplied alsoc tc the chemical
cleaning portion 220a. Since the process of supplying the
first cleaning chemical or the second cleaning chemical to the
chemical cleaning portion 220 is similar to that in the first
embodiment, the explanation will be omitted, and the process
of supplying the first cleaning chemical or the second
cleaning chemical to the chemical cleaning portion 220a will
be described.

[0090] When the first cleaning chemical is to be supplied to
the chemical cleaning portion 220a of the cleaning device 200,
first, the first chemical inlet wvalwve 5la of the chemical
utility box 50a is opened. The flow rate of the first
chemical is controlled in the CLC 121a of the first chemical
CLC box 120, and the first chemical in a predetermined flow
rate is supplied from the first chemical supply source 20 to
the first in-line mixer 72a.

[0091] When the DIW supply valve 86a on the DIW supply
pipeline 8la is opened, the DIW is supplied to the CLC 11lla of
the DIWCLC box 110 from the DIW supply scurce l0a. By opening
the first DIW supply valve 112a, the DIW is supplied from the
DIWCLC box 110 to the first in-line mixer 7Za. At this time,
the second DIW supply valve 113a is kept closed.
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[0092] The first chemical and the DIW supplied tc the first
in-line mixer 72a are mixed. The first cleaning chemical
generated by that is supplied to the chemical cleaning portion
22Ca through the first cleaning chemical pipeline 96a.

[0093] While the first cleaning chemical is supplied to the
chemical cleaning portion 220&, the supply of the second
chemical to the second in-line mixer 73a is stopped.
Specifically, the second chemical inlet valve 6la of the
chemical utility box 60a and/or the second chemical supply
valve 132a of the second chemical CLC box 130 are closed. As
a result, to the chemical cleaning portion 220a, the second
cleaning chemical is not supplied but only the first cleaning
chemical is supplied.

[0094] In the chemical supplying device 100 according to the
second embodiment, the first cleaning chemical and the second
cleaning chemical can be alternately supplied not only to the
chemical cleaning portion 220 but also to the chemical
cleaning portion 220a. When the first cleaning chemical is to
be switched to the second cleaning chemical, the DIWCLC box
110 closes the first DIW supply valve 112a and opens the
second DIW supply valve 113a. As a result, the DIW is
supplied from the DIWCLC box 110 to the second in-line mixer
13a.

[C095] Moreover, the second chemical inlet valive 6la of the
chemical utility box 60a is opened. The flow rate of the
second chemical is controlled in the CLC 131a of the seccnd
chemical CLC kox 130, and the second chemical in a

predetermined flow rate is supplied from the second chemical
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supply source 30 to the second in-line mixer 73a.

[0096] The second chemical and the DIW supplied to the
second in-line mixer 73a are mixed. The second cleaning
chemical generated by that is supplied to the chemical
cleaning portion 220a through the Second cleaning chemical
pipeline %97a.

[0097] While the second cleaning chemical is supplied to the
chemical cleaning portion 220a, the supply of the first
chemical to the first in-line mixer 72a is stcpped.
Specifically, the first chemical inlet valve 5la of the
chemical utility box 50a and/cr the first chemical supply
valve 122a of the first chemical CLC box 120 are closed. As a
result, tc the chemical cleaning porticon 220a, the first
cleaning chemical is not supplied but only the second cleaning
chemical is supplied.

[0098B] Moreover, when the second cleaning chemical is to be
switched to the first cleaning chemical, the second DIW supply
valve 113a of the DIWCLC box 110 is closed, and the first DIW
supply valve 112a is opened. Moreover, the first chemical
inlet valve 5la of the chemical utility box 50a is opened, and
the first chemical supply valve 122a of the first chemical CILC
box 120 is opened. Moreover, the second chemical inlet wvalve
6la of the chemical utility box 60a and/cr the second chemical
supply valve 132a are closed. As a result, to the chemical
cleaning portion 220a, the seccnd cleaning chemical is not
supplied but only the first cleaning chemical is supplied.
[0099] In this embodiment, flow rate ranges of the first

chemical and the second chemical whose flow rates are
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controlled by the CLC 121 and 121a of the first chemical CLC
box 120 and by the CLC 131 and 13la of the second chemical CLC
box 130 are 30 ml/min or more and 300 ml/min or less,
respectively, for example. Moreover, the flow rate range of
the DIW whose flow rate is controlled by the CLC 111 and 111la
of the DIWCLC box 110 is 200 ml/min or more and 2000 ml/min or
less, respectively, for example. Therefore, the dilution
ratio between the first chemical or the second chemical and
the DIW is 1:1 or more and 1l:65 or less.

[0100] The chemical supplying device 100 according to the
second embodiment has an advantage similar to that cof the
chemical supplyving device 100 according teo the first
embodiment. In addition, the chemical supplying device 100
according tc the second embodiment can alternetely supply the
first cleaning chemical and the second cleaning chemical to
the two chemical cleaning portions 220 and 220a.

[0101] In the second embodiment, it is described that the
first cleaning chemical and the second cleaning chemical are
supplied to the two chemical cleaning portions 220 and 220a,
but this is not limited thereto, and the first cleaning
chemical and the second cleaning chemical can be supplied to
three or more chemical cleaning poftions. In that case, the
number of CLC corresponding to the chemical cleaning portions
may be added tc the DIWCLC box 110, the first chemical CLC box
120, and the second chemical CLC box 130.

[0102] In the first embodiment and the second embodiment, it
is described that the first chemical is an alkaline chemical
and the second chemical is an acid chemical, but to the
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contrary, the first chemical may be an acid chemical and the
gsecond chemical may be an alkaline chemical.
[0103] <Third embodiment>

Subsequently, a cleaning unit according to a third
embodiment of the present inventiocn will be described. FIG. 4
is a schematic side view illustrating a chemical supplying
device provided in the cleaning unit according to the third
embodiment. The chemical supplying device is configured to be
capable of supplying a chemical such as fluoric acid, ammonium
and the like, for example, to the cleaning device for cleaning
each portion of the CMP device.
[0104] As illustrated in FIG. 4, the chemical supplyiﬁg
device 100 according to this embodiment has a frame 102 and a
chemical dilution box 140 for diluting the chemical by DIW
(dilution water) and for supplying the diluted chemical
(cleaning chemical). In the illustrated example, four
chemical dilution boxes 140 are provided in the chemical
supplying device 100, but this is an example, and the number
of the chemical dilution boxes 140 is changed as appropriate
in accordance with the specification of the cleaning device.
As illustrated, the chemical dilution box 140 is accommodated
in the frame 102. The chemical dilution box 140 is configured
to be capable of mixing the DIW from the DIW supply source 10,
which will be described later, and the chemical from a
chemical supply source 40 and supplying the cleaning chemical
to the cleaning device 200 (see FIG. 6). The chemical
supplying device 100 has a pipeline fér transferring the DIW

or the chemical, a valve, a pressure meter and the like,
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though not shown. The details therecf will be described in
FIG. 6.

[0105] FIG. 5 is a schematic perspective view illustrating
the cleaning device provided in the cleaning unit according to
the third embodiment. The cleaning device is a device for
cleaning the semiconductor substrate and each porticn of the
CMP device uéing the cleaning chemical supplied from the
chemical supplying device 100 illustratéd in FIG. 4.

[010€] As illustrated in FIG. 5, the cleaning device 200 has
g frame 201 and a chemical cleaning portion 220 for cleaning a
semiconductor substrate or the like using the cleaning
chemical and a plurality of chemical supply boxes 250 for
supplying the cleaning chemical to the chemical cleaning
portion 220. TIn the illustrated example, four chemical
cleaning portions 220 and two chemical supply boxes 250 are
illustrated in the cleaning device 200, but this is an example,
and the numbers are changed as appropriate in accordance with
the specification of the cleaning device 200.

[0107] The cleaning device 200 has pipelines for
transferring the DIW or the chemical, a valve, a pressure
meter and the like, though not shown. Their details will be
described in FIG. 6. The chemical supply bex 250 has a flow
meter for measuring a flow rate of the cleaning chemical to be
supplied To the chemical cleaning portion 220 (see FIG. &).

An orifice flow meter for measuring the flcw rate from a
differential pressure of a fluid was conventionally used as
this flow meter. However, an ultrasonic flow meter capable of
measuring the flow rate of the cleaning chemical has been
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developed recently. The ultrasonic flow meter has a flow rate
measurement range wider than that of the orifice flow meter
and thus, the ultrasonic flow meter is employed as the flow
meter provided in the chemical supply box 250 in this
embodiment.

[C1l08] On the other hand, since the ultrasonic flow meter
measures the flow rate on the basis of ultrasonic waves
propagating through a pipeline, if there are air bubbles in
the pipeline, ultrasonic waves are scattered, and accurate
measurement becomes difficult. Thus, in this embodiment, a
position of the flow meter provided in the chemical supply box
250 1s set lower than a position of the nozzle for supplying
the cleaning chemical tc the chemical cleaniné portion 220.

As a result, the air bubbles in the pipeline of the flow meter
can mcve toward the nozzle more easily, and staying of the air
bubbles in the pipeline in the flow meter is suppressed. |
[0109] Moreover, in this embodiment, the flow meter is
configured so that a flow direction of the cleaning chemical
passing through the flow meter provided in the chemical supply
box 250 is directed to the vertical direction. Moreover, the
flow meter is configured so that the cleaning chemical passing
through the flow meter flows from down to up. As a resultg,
since the air bubbles in the pipeline of the flow meter moves
upward, staying of the air bubbles in the pipeline in the flow
meter is further suppressed.

[G110] Subsequently, the cleaning unit according to this
embodiment will be described. FIG. 6 is a schematic view of

the cleaning unit according to the third embodiment. The
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cleaning unit has, as illustrated, the chemical supplying
device 100 (corresponding to one example of the cleaning
chemical supplying device) illustrated in FIG. 4 and the
cleaning device 200 (corresponding to one example of the
substrate cleaning device) illustrated in FIG. 5. In FIG. 6,
one cof the four chemical dilution boxes 140 illustrated in
FIG. 4 is shown, and one of the two chemical supply boxes 250
and one of the four chemical cleaning portions 220 illustrated
in FIG. 5 are shown.

[0111] The chemical supplying device 100 is configured so as
to fluidly communicate with the DIW supply source 10 for
supplying the DIW, the chemical supply source 40 for supplying
the chemical such as fluoric acid, ammonium or the like, for
example, through a pipeline, respectively. Moreover, the
chemical supplying device 100 i1s configured to fluidily
communicate with the cleaning device 200. Specifically, the
chemical supplying device 100 fluidly communicates with the
cleaning device 200 so that the DIW and the diluted chemical
can be supplied to the cleaning device 200.

[0112] The cleaning device 200 has the DIW cleaning porticn
210 for cleaning a target by using the DIW and the chemical
cleaning portion 220 for cleaning the cleaning target by using
the diluted chemical (cleaning chemical). The DIW cleaning
portion 210 is configured from an ultrasonic water cleaning
portion or other DIW cleaning portion and the like, for
example, and cleans the cleaning target such as a
semiconductor substrate polished by the CMP device or the like
and each portion of the CMP device by using the DIW. The
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chemical cleaning- portion 220 is configured from a roll-type
cleaning portion or a pen-type cleaning portion, for example,
and cleans the cleaning target such as the semiconductor
substrate polished by the CMP device ér the like.

[0113] The chemical supplying device 100 includes the
chemical dilution box 140 for diluting the chemical by the DIW
(dilution water) and for supplying the diluted chemical
(cleaning chemical) to the chemical cleaning portion 220 of
the cleaning device 200.

[0114] The chemical dilution box 140 includes an in-line
mixer 115 (correspconding to one example of a mixing portion),
a DIWCLC 1lllc (corresponding to one example of a dilution
water flow rate control portion), and a chemical CLC 113c
(corresponding to one example of a chemical flow rate control
porticn). The in-line mixer 115 generates a cleaning chemical
by mixing the chemical and the DIW. The DIWCLC 1llc controls
a flow rate of the DIW supplied from the DIW supply source 10
to the in-line mixer 115. The chemical CILC 113c controls a
flow rate of the chemical supplied from the chemical supply
source 40 to the in-line mixer 115. The in-line mixer 115 is
configured to supply the generated cleaning chemical to the
chemical cleaning portion 220.

[0115] The chemical dilution box 140 further has a DIW
supply valve 112c¢ for supplying the dilution DIW to the in-
line mixer 115 from the DIW supply source 10. The DIWCLC 1llc
includes an ultrascnic flow meter (corresponding to one
example of & third ultrasonic flow meter) for measuring a flow

rate of the DIW flowing through the DIWCLC 1llc. The DIWCLC
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11lc controls (feedback control) an opening degree of an
internal contrcl wvalve on the basis of the measurement result
cf the flow rate sc that the flow rate of the DIW flowing
through the DIWCLC 11lc becomes a desired flow rate.

[0116] The chemical dilution box 140 further has a chemical
supply valve 1l4c for supplying the chemical to the in-line
mixer 115 from the chemical supply source 40. The chemical
CLC 113c includes an ultrasonic flow meter (corresponding to
cne example of a second ultrasonic flow meter) for measuring a
flow rate of the chemical flowing through the chemical CLC
113c. The chemical CLC 1i3c controls (feedback control) an
cpening degree of an internal control wvalve on the basis of
the measurement result of the flow rate so that the flow rate
of the chemical flowing through the chemical CLC 113c becomes
a desired flow rate.

[0117] Moreover, the chemical dilution box 140 includes a
chemical inlet valve 5lc provided on a pipeline 91c connecting
the chemical supply source 40 and the chemical CLC 113c and a
pressure meter 52c for measuring a fluid pressure in the
pipeline 91c. The chemical inlet wvalve 5lc is
opening/closing-controlled by a controller, not shown, for
example.

[0118] The chemical supplying device 100 includes a DIW
supply pipeline 81b having one end connected to the DIW supply
source 10 and the other end connected to the DIW cleaning
portion 210 of the cleaning device 200. In the DIW supply
pipeline 81k, a DIW supply valve 86b, a DIW pressure contrcl
regulator 87b, and a DIW pressure meter 88Bb are provided. The
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DIW supply valve B6b controls supply of the DIW from the DIW
supply source 10 to the DIW supply pipeline 81lb by being
opened/closed. The DIW pressure control regulator 87b
controls a supply pressure of the DIW from the DIW supply
pipeline 81b to the DIW cleaning portion 210. The DIW
pressure meter 88b measures a pressure inside the DIW supply
pipeline 8lb.

{0119] A DIW branch pipeline 82c with one end connected to
the DIWCLC 1lillc is connected to the DIW supply pipeline 81b
between the DIW supply valve 86b and the DIW pressure control
regulator 87b. A DIW pipeline 83c fluidly-communicating with
the in-line mixer 115 is connected to the DIWCLC 1llc. The
DIW supply valve 112c is provided on the DIW pipeline 83c and
is opening/closing-controlled when the DIW is supplied to the
in-line mixer 115.

[0120] A chemical pipeline 84c fluidly-communicating with
the in-line mixer 115 is connected to the chemical CLC 113c of
the chemical dilution box 140. The chemical supply valve l1ll4c
is provided con the chemical pipeline 84c and supplies the
chemical into the chemical pipeline 84c. A cleaning chemical
pipeline 96b with one end connected to the cleaning device 200
is connected to the in-line mixer 115.

[0121] The DIWCLC 1llc and the chemical CLC 113c of the
chemical dilution box 140 are configured to be capable of
receiving a signal indicating a predetermined flow rate value
from a controller, not shown. On the basis of this fldw rate
value, opening degrees of the internal control wvalves of the

DIWCLC 1llc, and the chemical CLC 113c are controliled.
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[0122] The chemical cleaning portion 220 of the cleaning
device 200 includes an upper-surface cleaning porticn 222 for
supplying the cleaning chemical to an upper surface of a
polished substrate for cleaning and a lower-surface cleaning
portion 223 for supplying the cleaning chemical to a lower
surface of the polished substrate for cleaning. In addition,
the chemical cleaning portion 220 includes a standby portion
221 on which a substrate waiting for cleaning in the upper-
surface cleaning portion 222 and the lower-surface cleaning
portion 223 is arranged. The upper-surface cleaning portion
222 and the lower-surface cleaning portion 223 function as
substrate cleaning portions for cleaning the upper surface and
the lower surface of a single substrate at the same time. The
standby portion 221 suppliies the cleaning chemical tc the
standby substrate in order to prevent cxidation of the standby
substrate.

[0123] The cleaning device 200 includes a2 cleaning chemical
supply pipeline 231, a cleaning chemical supply pipeline 232,
and a cleaning chemical supply pipeline 233, The cleaning
chemical supply pipeline 231 allows a cleaning chemical
pipeline 96c and the standby portion 221 to fluidly
communicate with each other. The cleaning chemical supply
pipeline 232 allows the cleaning chemical pipeline 96¢ and the
upper-surface cleaning portion 222 to fluidly communicate with
each other. The cleaning chemical supply pipeline 233 allows
the cleaning chemical pipeline 96c¢ and the lower-surface
cleaning portion 223 to fluidly communicate with each other.
[0124] On the cleaning chemical supply pipeline 231, a
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cleaning chemical supply valve 224 for supplying the cleaning
chemical to the standby portion 221 and a flow meter 225 for
measuring a flow rate of the cleaning chemical tc be supplied
are provided. On the cleaning chemical supply pipeline 232, a
cleaning chemical supply valve 226 for supplying the cleaning
chemical to the upper-surface cleaning portion 222 and a flow
meter 227 for measuring a flow rate of the cleaning chemical
to be supplied are provided. On the cleaning chemical supply
pipeline 233, a cleaning chemical supply valve 228 for
supplying the cleaning chemical tc the lower-surface cleaning
portion 223 and a flow meter 229 for measuring a flow rate of
the cleaning chemical to be supplied are provided. The flow
meters 225, 227, and 229 and the cleaning chemical supply
valves 224, 226, and 228 are accommodated in the chemical
supply box 250. The cleaning chemical supply valve 224, the
cleaning chemical supply valve 226, and the cleaning chemical
supply valve 228 are opening/closing-controlled by a
contrecller, not shown, for example.

[0125] A downstream-side end of the cleaning chemical supply
pipeline 231 has a nozzle 23la for supplying the c¢leaning
chemical to the standby portion 221, Moreover, a downstream-
side end of the cleaning chemical supply pipeline 232 has a
nozzle 232a for supplying the cleaning chemical to the upper-
surface cleaning porticon 222. Furthermore, a downstream-side
end of the cleaning chemical supply pipeline 233 has a nozzle
233a for supplying the cleaning chemical to the lower-surface
cleaning portion 223.

[0126] As described in FIG. 5, the flow meters 225, 227, and
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229 in the chemical supply box 250 are ultrasonic flow meters
(corresponding to one example of the first ultrasonic flow
meter), respectively. These flow meters 225, 227, and 229 are
positioned lower than the respective positions of the
corresponding nozzleé 231a, 232a, and 233a in crder to measure
the flow rate of the cleaning chemical more accurately in this
embodiment. As a result, the air bubbles in the pipelines of
the flow meters 225, 227, and 229 can move more easily ftoward
the nozzles 231a;, 232a, and 233a, and staying of the air
bubbles in the pipelines in the flow meters 225, 227, and 229
is suppressed.

[0127] Moreover, as described in FIG. 5, the flow meters 225,
227, and 229 are configured such that flow directions of the
cleaning chemicals passing through the flow meters 225, 227,
and 229 are directed to the vertical direction. That is, as
illustrated in FIG. 6, the pipelines passing through the flow
meters 225, 227, and 229 are aligned in the up-and-down
direction so as tc be directed to the vertical direction.
Moreover, the fiow meters 225, 227, and 229 and the cleaning
chemical supply pipelines 231, 232, and 233 are configured

such that the cleaning chemicals passing through the flow
meters 225, 227, and 229 flow from down to up. As a result,
since the air bubbles in the flow meters 225, 227, and 229

move upward, staying of the air bubbles in the flow meters 225,
227, and 229 is further suppressed.

[0128] The "vertical direction" here includes not only a
complete vertical direction but also directions having some
angles with respect to the vertical direction. In other words,
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the "vertical direction” alsc includes a case in which the
flow directions of the cleaning chemicals passing through the
flow meters 225, 227, and 229 have some angles to the vertical
direction to such a degree that the air bubbles passing
through the flow meters 225, 227, and 229 can move upward
without staying.

[0129] In this embodiment, the positions of the DIWCLC 1lllc
and the chemical CLC 113c are lower than the respective
positions of the nozzles 23la, 232a, and 233a similarly to the
flow meters 225, 227, and 229 of the chemical supply box 250.
As a result, the air bubbles in the ultrasonic flow meters
provided in the DIWCLC 1lllc and the chemical CLC 113c can move
toward the nozzles 23la, 232a, and 233a more easily, and
staying of the air bubbkles in the ultrasonic flow meters is
suppressed.

[0130] In the example in FIG. 6, the flow directions cf the
DIW and the chemical flowing through the DIWCLC 1llc and the
chemical CLC 113c are described as a lateral direction
(horizontal direction). However, the DIWCLC 1llc and the
chemical CLC 113c can also be configured such that the flow
directions are directed to the vertical direction. In this
case, since the air bubbkbles in the ultrasonic flow meters of
the DIWCLC 1llc and the chemical CLC 113c move upward, staying
of the air bubbles in the ultrasonic flow meters can be
further suppressed.

[0131] As described above, since the flow meters 225, 227,
and 229 are ultrasonic flow meters, the size of the chemical
supply box 250 including them can also be made smaller than
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before. Moreover, since the flow directions of the cleaning
chemicals passing through the flow meters 225, 227, and 229
are the vertical directions, the chemical supply box 250
including the flow meters 225, 227, and 229 can be arranged at
positions of the cleaning device 200 illustrated in FIG. 5.
Moreover, the position of the chemical supply box 250 is lower
than the respective positions of the nozzles 231a, 232a, and
233a. Therefore, flow rate measurement can be made while a
measurement error caused by air bubbles is suppressed without
increasing the size of the device.

[0132] The first embodiment to the third embodiment of the
present invention have been described, but the above-described
embodiments of the invention are for facilitating
understanding cf the present invention and are nct intended to
limit the present invention. It is needless to say that the
present inventicn can be changed or improved without departing
from the gist thereof and the present invention includes its
equivalents. Moreover, arbitrary combinations or omissions of
the constituent elements described in the claims and
descriptions are possible within a range in which at least a
part of the above-described problems can be sclved or within a
range i1n which at least a part of the effects can be exerted.
[0133] Specifically, the feature pertions of each of the
first embodiment to the third embocdiment can be replaced or
combined. For example, if the ultrasonic flow meter is
emplcoyed fcor the flow meter of the CLC 111, 121, and 131 (see
FIG. 2) in the first embodiment, the positions of the CLC 111,
121, and 131 may be made lower than the positions of the
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nozzles for supplying the cleaning chemical to the chemical
cleaning portion 220. Mcreover, instead of the cleaning
device 200 (see FIGS. 2 and 3) in the first embodiment or the
second embodiment, the cleaning device 200 (see FIG. 6) of the
third embodiment can also be employed. Moreover, instead of
the chemical supplying device 100 (see FIG. 6) of the third
embodiment, for example, the chemical supplying device 100
{see FIGS. 2 and 3} of the first embodiment or the second
embodiment can be employed.
[0134] <Fourth embocdiment>

A foﬁrth embodiment of the present invention will be
described below by referring to the drawings. FiG. 7 is a .
schematic side view illustrating a chemical supplying device
provided in a cleaning unit of this embodiment. The chemical
supplying device is configured to be capable of supplying a
chemical such as fluoric acid, ammonium cor the like, for
example, to the cleaning device for cleaning each portion of
the CMF device. As illustrated in FIG. 7, the chemical
supplying device 100 according toc this embodiment has the case
101, a plurality of chemical dilution boxes 150 or 160 for
diluting the chemical by the DIW (diluticn water) and for
supplying the diluted chemical {(diluted chemical). 1In the
illustrated example, the four chemical dilution boxes 150 or
160 are provided in the chemical supplying device 100, but
this is an example, and the number of the chemical dilution
boxes 150 or 160 is changed as appropriate in accordance with
the specification of the cleaning device. As illustrated, the

chemical dilution boxes 150 or 160 are accommodated in the
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case 101.

[0135] The chemical dilution boxes 150 or 160 are configured
to be capable of mixing the DIW from the DIW supply source 10,
which will be described later, and the chemical from the
chemical supply source 20 or the chemical supply source 30 and
of supplying the diluted chemical to the cleaning device 200
{see FIG. §).

[0136] - The chemical supplying device 100 has a pipeline for
transferring the DIW or the chemical, a valve, a pressure
meter and the like, though not shown. The details will be
described in FIG. 8.

[0137] FIG. 8 is a schematic view of a cleaning unit
according tc the embodiment of the present invention. As
illustrated, the cleaning unit has the chemical supplying
device 100 (cleaning chemical supplying device) illustrated in
FIG. 7 and the cleaning device 200 (substrate cleaning device)
for cleaning a substrate and each portion of the CMP device by
using the cleaning chemical supplied from the chemical
supplying device 100,

[0138] The chemical supplying device 100 is configured so as
to fluidly communicate with the DIW supply scurce 10 for
supplying the DIW, the chemical supply socurce 20 for supplying
the chemical such as a flucric acid, ammonium and the like,
for example, and the chemical supply source 30 for supplying
the similar chemical through pipelines, respectively.
Morecver, the chemical supplying device 100 is configured to
fluidly communicate with the cleaning device 200.
Specifically, the chemical supplying device 100 is configured
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to fluidly communicate with the cleaning device 200 so that
-the DIW and the diluted chemical can be supplied to the
cleaning device 200.

[0139] The cleaning device 200 has the DIW cleaning portion
210 for cleaning a cleaning target such as a semiconductor
substrate or the like polished by a CMP device and each
portion of the CMP device by using the DIW and a first
chemical cleaning portion 220 and a second chemical cleaning
portion 240 for cleaning the cleaning target such as the
semiconductor substrate or the like polished by the CMP device
by using the diluted chemical (cleaning chemical). The DIW
cleaning portion 210 is configured from an ultrasonic water
cleaning portion or other DIW cleaning portion and the iike,
for example. The first chemical cleaning portion 220 is
configured from a roll-type cleaning portion, for example, and
the second chemical cleaning pbrtion 240 is configured from a
pen-type cleaning portion, for example.

[0140] The chemical supplying device 100 includes the first
chemical dilution box 150 for diluting the chemical by the DIW
(diluticn water) énd for supplying the diluted chemical
(diluted chemical) to the first chemical cleaning portion 220
of the cleaning device 200 and the second chemical dilution
box 160 for diluting the chemical by the DIW {(dilution water)
and for supplying the diluted chemical to the second chemical
cleaning portion 240 of the cleaning device 200.

[0141] The first chemical dilution box 150 includes the in-
line mixer 115 (mixing portion) for generating a cleaning
chemical by mixing the chemical and the DIW, the DIWCLC (De-
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Ionized Water Closed Loop Controller) 1lla (first dilution
water flow rate control portion) and a DIWCLC 1llb (second
dilution water flow rate control portion) for éontrolling flow
rates of the DIW supplied from the DIW supply socurce 10 to the
in-line mixer 115, and the chemical CLC 113a (first chemical
flow rate control pertion) and a chemical CLC 113b (second
chemical flow rate control portion)-for centrolling the flow
rates of the chemical supplied from the chemical supply source
20 to the in-line mixer 115, The in-line mixer 115 is
configured to supply the generated cleaning chemical to the
first chemical cleaning portion 220.

[0142] The first chemical dilution bex 150 further has two
DIW supply valves 112a and 112b for supplying the dilution DIW
from the DIW supply source 10 fo the in-line mixer 115,
respectively. The DIWCLC 1lla and 1llb measure the flow rates
of the DIW flowing through the DIWCLC 1lila and 11l1lb,
respectively, and controls (feedback control) opening degrees
of internal centrol valves so that the flow rates of the DIW
flowing through the DIWCLC 1lla and 1llb become desired flow
rates on the basis of the measurement result.

[0143] The first chemical dilution box 150 further has
chemical supply valves 114a and 114b for supplying the
chemical from the chemical supply source 20 to the in-line
mixer 115, respectively. The chemical CLC 113a and 113b
measure the flow rates of the chemicals flowing through the
chemical CLC 113a and 113b, respectively, and controls
(feedback control) opening degrees of internal control valves

so that the flow rates of the chemicals flowing through the
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chemical CLC 113a and 113b become desired flow rates on the
basis of the measurement result.

[0144] Moreover, the first chemiczl dilution kox 150
includes the chemical inlet valve 5la provided con the pipeline
91la connecting the chemical supply source 20 and the chemical
CLC 113a and supplying the chemical tc the pipeline %la and
the pressure meter 52a for measuring a fluid pressure in the
pipeline 9la. Similarly, the first chemical dilution box 150
includes a chemical inlet valve 5ib provided on a pipeline 91b
connecting the chemical supply source 20 and the chemical CLC
113k and supplying the chemical to the pipeline 91b and a
pressure meter 52b for measuring a fluid pressure in the
pipeline 91b. The chemical inlet valves bla and 5lb are
opening/closing-contreolled by a contrcller, not shown, for
example.

[0145] The second chemical dilution box 160 has a
configuration similar toc that of the first chemical dilution
box 150. That is, the second chemical dilution box 160
includes an in-line mixer 116 (mixing portion) for generating
the cleaning chemical by mixing the chemical and the DIW and
two DIWCLCs (De-lonized Water Closed Loop Controllers) 121a
and 121b for controlling flow rates of the DIW supplied from
the DIW supply source 10 to the in-line mixer 116, and two
chemical CLC 123a and 123b for contrclling the flow rates of
the chemical supplied from the chemical supply source 30 to
the in-line mixer 116, The in-line mixer 116 is configured to
supply the generated cleaning chemical to the second chemical

clearing portion 24C.
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[0146] The second chemical dilution box 160 further has two
DIW supply valves 122a and 122b for supplying the dilution DIW
from the DIW supply source 10 to the in-line mixer 116,
respectively. The DIWCLC 1Zla and 121b measure the flow rates
of the DIW flowing through the DIWCLC 121a and 121b,
respectively, and controls (feedback control) opening degrees
of internal contrcl valves so that the flow rates of the DIW
flowing through the DIWCLC 1Zla and 121b become desired flow
rates on the basis of the measurement result.

[0147] The second chemical dilution box 160 further has
chemical supply valves 124a and 124b for supplying the
chemical from the chemical supply source 30 to the in-line
mixer 116, respectively. The chemical CLC 123a and 123b
measure the flow rates of the chemicals flowing through the
chemical CLC 123a and 123b, respectively, and centrel
(feedback control) opening degrees of internal contrel valves
so that the flow rates of the chemicals flowing through the
chemicals CLC 123a and 123b become desired flow rates on the
basis of the measurement result.

[0148] Moreover, the second chemical dilution box 160
includes the chemical inlet valve 6la provided on the pipeline
92a connecting the chemical supply source 30 and the chemical
CLC 123a and supplying the chemical tc the pipeline 92a and
the pressure meter 62a for measuring a fluid pressure in the
pipeline 92a. Similarly, the second chemical dilution box 160
includes a chemical inlet valve 6lb provided on a pipeline 92b
connecting the chemical supply source 30 and the chemical CLC

123b and supplying the chemical to the pipeline 92b and a
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pressure meter 62Zb for measuring a fluid pressure in the
pipeline 92b. The chemical inlet valves 6la and 6lb are
opening/clesing-controlled by a controller, not shown, for
example.

[0149] The chemical supplying device 100 includes the DIW
supply pipeline 81 having one end connected to the DIW supply
source 10 and the other end connected to the DIW cleaning
portion 210 of the cleaning device 200. In the DIW supply
pipeline 81, the DIW supply valve 86 for supplying the DIW
from the DIW supply scurce 10 to the DIW supply pipeline 81,
the DIW pressure control regulator 87 for controlling a supply
pressure cof the DIW from the DIW supply pipeline 81 to the DIW
cleaning portion 210, and the DIW pressure meter 88 for
measuring a pressure of the DIW passing through the DIW supply
pipeline 81 are provided.

[0150] A DIW branch pipeline 82a with one end connected to
the DIWCLC 11la is connected to the DIW supply pipeline 81
between the DIW supply valve 86 and the DIW pressure control
regulator 87. The DIW pipeline 83a fluidly-communicating with
the in-line mixer 115 is connected to the DIWCLC 1lla. The
DIW supply valve 11Za is provided on the DIW pipeline 83a and
is opening/closing-controlled when the DIW is supplied to the
in-line mixer 115. Similarly, a DIW branch pipeline 82b with
one end connected tec the DIWCLC 11lb is connected to the DIW
supply pipeline 81 between the DIW supply valve 86 and the DIW
pressure control regulater 87. A DIW pipeline 83b fluidly-
communicating with the in-line mixer 115 is connected tc the

DIWCLC 11llb. The DIW supply valve 112b is provided on the DIW
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pipeline 83b and is opening/closing-centrolled when the DIW is
supplied tc the in-iine mixer 115. The DIWCLC 11lb and the
DIW supply valve 112b are arranged between the DIW supply
source 10 and the in-line mixer 115 to be in parallel with the
DIWCLC 11ia and the DIW supply valve 112a,

[0151] = A chemical pipeline 85a fluidly-communicating with
the in-line mixer 115 is connected to the chemical CLC 113a cof
the first chemical dilution box 150. The chemical supply
valve 1l4a is provided on the chemical pipeline 85a and
supplies the chemical into the chemical pipeline 85a. A
cleaning chemical pipeline 96 with one end connected to the
cleaning device 200 is connected to the in-line mixer‘115. A
chemical pipeline_85b fluidly-communicating with the in-line
mixer 115 is ccnnected to the chemical CLC 113b of the first
chemical dilution box 150, The chemical supply valve 114b is
provided on the chemical pipeline 85b and supplies the
chemical te the chemical pipeline 85bk. The chemical inlet
valve 51b, the pressure meter 52k, the chemicel CLC 113b, and
the chemical supply valve 114b are arranged between the
chemical supply scurce 20 and the in-line mixer 115 so as to
be in parallel with the chemical inlet wvalve 5la, the pressure
meter 5Z2a, the chemical CLC 113a, and the chemical supply
valve 1l4a.

[0152] Moreover, a DIW branch pipeline 75a with one end
connected to the DIWCLC 12la is connected to the DIW supply
pipeline 81 between the DIW supply valve 86 and the DIW
pressure contrecl regulator 87. A DIW pipeline 76a fluidly-

communicating with the in~line mixer 116 is connected to the
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DIWCLC 12la. The DIW supply valve 122a is provided on the DIW
pipeline 76a and is opening/closing-controlled when the DIW is
supplied to the in-line mixer 116. Similarly, a DIW branch
pipeline 75b with one end connected to the DIWCLC 121b is
connected to the DIW supply pipeline 81 between the DIW supply
valve 86 and the DIW pressure control regulator 87. A DIW
pipeline 76b fluidly-communicating with the in-line mixer 116
is connected to the DIWCLC 121b. The DIW supply valve .122b is
provided on the DIW pipeline 76b and is opening/closing-—
controlled when the DIW is supplied to the in-line mixer 116.
The DIWCLC 121b and the DIW supply valve 122b are arranged
between the DIW supply source 10 and the in-line mixer 116 so
as to be in parallel with the DIWCLC 121a and the DIW supply
valve 12Za.

[0153] A chemical pipeline 74a fluidly-communicating with
the in-line mixer 116 is connected tec the chemical CLC 123a of
the second chemical dilution box 160. The chemical supply
valve 124a is provided on the chemiczl pipeline 74a and
supplies the chemical into the chemical pipeline 74a. A
cleaning chemical pipeline 97 with one end connected to the
cleaning device 200 is connected to the in-line mixer 116. 2
chemical pipeline 74b fluidly-communicating with the in-line
mixer 116 is cennected to the chemical CLC 123b of the first
chemical dilution box 160. The chemical supply valve 124b is
provided on the chemical pipeline 74b and supplies the
chemical.to the chemical pipeline 74b. The chemical inlet
valve 6lb, the pressure meter 62b, the chemical CLC 123b, and

the chemical supply valve 124b are arranged between the
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chemical supply source 30 and the in-line mixer 116 so as to
be in parallel with the chemical inlet valve 6lz, the pressure
meter 62a, the chemical CLC 123a, and the chemical supply
valve 124a.

[0154] The DIWCLC 1l1lla and 111k and the chemical CLC 113a
and 113b of the first chemical dilution box 150 as well as the
DIWCLC 121a and 121k and the chemical CLC 123a and 123b of the
second chemical dilution box 160 are configured tc be capable
cf receiving a signal indicating a predetermined flow rate
value from a controller, not shown. On the basis c¢f this flow
rate value, opening degrees of the internal control valves of
the DIWCLC 111a and 111b and the chemical CLC 113a and 113k as
well as the DIWCLC 12la and 121b and the chemical CLC 123a and
123b are controlled.

[0155] The first chemical cleaning portion 220 of the
cleaning device 200 includes the upper-surface cleaning
portion 222 (cleaning pertion) for supplying the cleaning
chemical to an upper surface of a polished substrate for
cleaning, the lower-surface cleaning portion 223 (cleaning
portion} for supplying the cieaning chemical to a lower
surface of the pclished substrate for cleaning, and the
standby portion 221 on which a substrate waiting for cleaning
in the upper-surface cleaning portion 222 and the lower-
surface cleaning portion 223 1is arranged. The upper-surface
cleaning portion 222 and the lower-surface cleaning portion
223 function as substrate cleaning pcrtions for cleaning the
upper surface and the lower surface cof a single substrate at

the same time. The standby portion 221 supplies the cleaning
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chemical to the standby substrate in order to prevent
oxidation of the standby substrate.

[0156] The cleaning device 200 includes the cleaning
chemical supply pipeline 231 allowing the cleaning chemical
pipeline 96 and the standby porticn 221 to fluidly communicate
with each other, the cleaning chemical supply pipeline 232
allowing the cleaning chemical pipeline 96 and the upper-
surface cleaning portion 222 to fluidly communicate with each
other, and the cleaning chemical supply pipeline 233 allowing
the cleaning chemical pipeline 96 and the lower-surface
cleaning portion 223 to fluidly communicate with each other.
[0157] On the cleaning chemical supply pipeline 231, the
cleaning chemical supply valve 224 for supplying the cleaning
chemical to the standby portion 221 and the flow meter 225 for
measuring a flow rate of the cleaning chemical to be supplied
are provided. On the cleaning chemical supply pipeline 232,
the cleaning chemical supply valve 226 for supplying the
cleaning chemical to the upper-surface cleaning portion 222
and the flow meter 227 for measuring a flow rate of the
cleaning chemical to be supplied are provided. On the
cleaning chemical supply pipeline 233, the cleaning chemical
supply valve 228 for supplying the cleaning chemical to the
lower-surface cleaning portion 223 and the flow meter 229 for
measuring a flow rate of the cleaning chemical to be supplied
are provided. The cleaning chemical supply valve 224, the
cleaning chemical supply valve 226, and the cleaning chemical
supply valve 228 are opening/closing-controlled by a

controller, not shown, for example.
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[0158] The second chemical cleaning pertion 240 of the
cleaning device 200 includes an upper-surface cleaning portion
242 {cleaning portion) for supplying the cleaning chemical to
an upper surface of a polished substrate for cleaning, a
lower-surface cleaning portion 243 (cleaning portion) for
supplying the cleaning chemical tc a lower surface of the
polished substrate for cleaning, and a standby portion 241 on
which a substrate waiting for cleaning in the upper-surface
cleaning pertion 242 and the lower-surface cleaning poertion
243 is arranged. The upper-surface cleaning portion 242 and
the lower-surface cleaning portion 243 function as substrate
cleaning portions for cleaning the upper surface and the lower
surface of a single substrate at the same time. The stancby
portion 241 supplies the cleaning chemical to the standby
substrate in order to prevent oxidation of the standby
substrate.

[0159] The cleaning device 200 includes a cleaning chemical
supply pipeline 251 allowing the cleaning chemical pipeline 97
and the standby pcrtion 241 to fluidly communicate with each
other, a cleaning chemical supply pipeline 252 allowing the
cleaning chemical pipeline 97 and the upper-surface cleaning
pertion 242 to fluidly communicate with each other, and a
cleaning chemical supply pipeline 253 allowing the cleaning
chemical pipeline 97 and the lower-surface cleaning portion
243 to fluidly communicate with each other.

[0160] On the cleaning chemical supply pipeline 251, a
cleaning chemical supply valve 244 for supplying the cleaning
chemical to the standby portion 241 and a flow meter 245 for
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measuring a flow rate of the cleaning chemical tc be supplied
are provided. On the cleaning chemical supply pipeline 252, a
cleaning chemical supply valve 246 for supplying the cleaning
chemical to the upper-surface cleaning portion 242 and a flow
meter 247 for measuring a flow rate of the cleaning chemical
toc be supplied are provided. Cn the cleaning chemical supply
pipeline 253, a cleaning chemical supply valve 248 for
supplying the cleaning chemical to the lower-surface cleaning
portion 243 and a flow meter 249 for measuring & flow rate of
the cleaning chemical to be supplied are provided. The
cleaning chemical supply valve 244, the cleaning chemical
supply valve 246, and the cleaning chemical supply valve 248
are opening/closing-contrclled by a controller, not shown, for
example.

[0161] In the chemical supplying device 100 according to
this embodiment, in order to supply the chemical within a wide
flow rate range, it is configured such that the flow rate
range of the chemical controllable by the chemical CLC 113a
and the chemical CLC 123a is different from the flow rate
range of the chemical contrcllable by the chemical CLC 113b
and the chemical CLC 123b. Specifically, the-chemical CLC
113a and the chemical CLC 123a are configured such that the
chemical flow rate is controllable within a relatively low
flow rate range (first range), while the chemical CLC 113b and
the chemical CLC 123k are configured such that the chemical
flow rate is controllable within a relatively high flow rate
range (second range), and it is configured such that the flow
rate range controllable by the chemical CLC 113a and the
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chemical CLC 123a is partially overlapped with the flow rate
range controllable by the chemical CLC 113b and the chemical
CLC 123b.

[0162] In the chemical Supplying device 100 according to
this embodiment, the flow rate range controllable by the
chemical CLC 113a and the chemical CLC 123a is 30 mL/min or
more and 300 mL/min or less, and the flow rate range
contrcllable by the chemical CLC 113k and the chemical CLC
123b is 250 mL/min or more and 2500 mL/min or less. Therefore,
the chemical flow rate range that can be supplied to the in-
line mixer 115 by using the chemical CLC 113a and the chemical
CLC 113b is 30 mL/min or more and 2800 mL/min or less.
Similarly, the chemical flow rate range that can be supplied
to the in-line mixer 116 by using the chemical CLC 123a and
the chemical CLC 123b is 30 mL/min cr more and 2800 mL/min or
less.

[0163] Moreover, in the chemical supplying device 100
according to this embodiment, in order to supply the DIW
within a wider flow rate range, it is configured such that the
flow rate range of the DIW controllable by the DIWCLC 1lla and
the DIWCLC 121a is different from the flow rate range of the
DIW contreollable by the DIWCLC 11lb and the DIWCLC 121b.
Specifically, the DIWCLC 1lla and the DIWCLC 12la are
configured such that the DIW flow rate is controllable within
a relatively low flow rate range (third range), while the
DIWCLC 111b and the DIWCLC 121b are configured such that the
DIW flow rate is controllable within a relatively high flow

rate range {fourth range), and the flow rate range
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controllable by the DIWCLC 1lla and the DIWCLC 12la is
partially overlapped with the flow rate range controllable by
the DIWCLC 1l1lb and the DIWCLC 121b.

[0164] In the chemical supplying device 100 according to
this embodiment, the flow rate range controllable by the
DIWCLC 1lla and the DIWCLC 121a is 200 mL/min or more and

2000 mL/min or less, and the flow rate range controllable by
the DIWCLC 111b and the DIWCLC 121b is 400 mL/min or more and
4000 mL/min or less. Therefore, the DIW flow rate range that
can be supplied tc the in-line mixer 115 by using the DIWCLC
11la and the DIWCLC 111k is 200 mL/min or more and 6000 ml./min
or less. Similarly, the DIW flow rate range that can be
supplied to the in-line mixer 116 by using the DIWCLC 121a and
the DIWCLC 12ib is 200 mL/min or more and 6000 mL/min or less.
[01le5] In this embodiment, the flow rate range of the
chemical is 30 mL/min or more and 2800 mL/min or less, and the
flow rate range of the DIW is 200 mL/min or more and

6000 mL/min or less, and thus, a range of a dilution ratio
between the chemical and the DIW is 1:1 or more and 1:200 or
less {(chemical:DIW).

[0166] In the CLC of the chemical or the DIW, a
differential-type flow meter (orifice flow meter) is used in
general. In the CLC where the orifice flow meter is used, it
is known that the smaller the flow rate of the control range
is, the smaller the crifice diameter becomes, and thus, a
pressure loss with respect tc the flow rate increases, while
the smaller the flow rate of the control range is, the better
the control accuracy becomes. Similarly, the larger the flow
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rate of the contrcl range is, the larger the orifice diameter
becomes, and thus, it is known that the pressure loss with '
respect to the flow rate decreases, while the larger the flow
rate of the control range is, the poorer the control accuracy
becomes.

[0167] Thus, in the chemical supplying device 100 of this
embodiment, when the chemical or the DIW at a relatively low
flow rate is to be supplied to the cleaning device 200, the
chemical CLC 113a and the chemical CLC 123a or the DIWCLC 1lllsa
and the DIWCLC 121a contrclliable within the relatively low
flow rate range are used. As a result, the low flow rate of
the chemical or the DIW can be supplied with high control
accuracy. On the other hand, when the chemical or the DIW in
a relatively high flow rate is to be supplied to the cleaning
device 200, the chemical CLC 113b and the chemical CLC 123b or
the DIWCLC 1l1lbk and the DIWCLC 121b contrcllable within the
relatively high flow rate range are used. As a result, a
pressure loss can be reduced, and the high flow rate of.the
chemical or the DIW can be supplied. In this case, the
contrel accuracy becomes somewhat poorer, but since the
chemical cor the DIW is supplied at a high flow rate, the
influence is smaller than the case of the low flow rate.
[0168] The cleaning chemical supplied from the in-line
mixers 115 and 116 are used not only for cleaning of the
substrate in the upper-surface cleaning portions 222 and 242
and the lower-surface cleaning portions 223 and 243 but also
used for preventing oxidation of the substrate for the
substrate waiting for cleaning {substrate to be cleaned next}
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in the standby porticns 221 and 241. In the chemical
supplying device 100 according tec this embodiment, by
performing cleaning of the substrate and standby for cleaning
at the same time, a throughput of the cleaning process is
improved. When cleaning of the substrate and standby for
cleaning are performed at the same time, since the cleaning
chemical is used for each of the processes, high flow rates of
the chemical and the DIW are required. Thus, in this
embodiment, as described above, it is so configured that the
two CLCs whose contrcllable flow rate ranges are partially
cverlapped are used so that the chemical or the DIW can be
supplied to the cleaning device 200. Here, in the flow rate
ranges of the two CLCs whose controllable flow rate ranges are
partially overlapped, one of them has a relatively low flow
rate, while the other has a relatively high flow rate.
Therefore, by using the CLC of the low flow rate range, the
supply process of the chemical or the DIW in the low flow rate
can be handled. Moreover, by using the CLC of the high flow
rate range, the supply process of the chemical or the DIW in
the high flow rate range can be handled. Furthermore, by
using the two CLCs at the same time, the flow rate integrating
the flow rates controllable by the two CLCs can be supplied to
the cleaning device 200 and thus, a preccess requiring a
particularly high flow rate of the cleaning chemical such as
the process in which cleaning of the substrate and standby for
cleaning are performed at the same time can be handled.

[0169] A supply preccess of the DIW and the chemical of the

cleaning unit illustrated in FIG. 8 will be described below.
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FIG. 9 is a chart illustrating the supply process of the DIW
and the chemical of the cleaning unit illustrated in FIG. 8.
The supply process of the DIW and the chemical supplied from
the second chemical dilution box 160 to the second chemical
cleaning portion 240 illustrated in FIG. 8 is similar to the
supply process of the DIW and the chemical supplied from the
first chemical dilution box 150 to the first chemical cleaning
portion 220 and thus, the explanation will be omitted here.
[0170] When the chemical is to be supplied to the first
chemical cleaning portion 220 of the cleaning device 200
illustrated in FIG. 8, first, the chemical inlet wvalve 5la and
the chemical inlet wvalve 51b of the first chemical dilution
box 150 are opened. A flow rate of the chemical is controlled
in the chemical CLC 113a and the chemical CLC 113b of the
first chemical dilution box 150, respectively, and a
predetermined flow rate of the chemical is supplied from the
chemical supply source 20 to the in-line mixer 115. As
illustrated in FIG. 9, in this embodiment, the chemical CLC
113a and the chemical CLC 113b supply the chemical at a flow
rate of 400 mL/min at Step 1.

[0171] Similarly, the DIW supply valve 86 of the DIW supply
pipeline 81 1is copened, and the DIW is supplied frcom the DIW
supply source 10 to the DIWCLC 1lla and the DIWCLC 111lb of the
first chemical dilution box 150. The DIWCLC 1llla and the
DIWCLC 111lb control the flow rate of the DIW, respectively.

By opening the DIW supply valves 112a and 1il1l2b, a
predetermined flow rate of the DIW is supplied from the DIWCLC
111z and the DIWCLC 11lb to the in-line mixer 115. As
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illustrated in FIG. 9, in this embodiment, the DIWCLC 11la and
the DIWCLC 1llb supply the DIW at a flow rate of 2100 mL/min
at Step 1.

[0172] The chemical and the DIW supplied to the in-line
mixer 115 are mixed. The cleaning chemical generated as the
result is supplied to the first chemical cleaning portion 220
threcugh the cleaning chemical pipeline 96.

[0173] In the first chemical cleaning portion 220, in order
to supply the cleaning chemical to the upper-surface cleaning
portion 222 and the lower-surface cleaning portion 223, the
cleaning chemical supply valve 226 and the cleaning chemical
supply valve 228 are opened. As a result, as illiustrated at
Step 1 in FIG. 9, the upper-surface cleaning portion 222 and
the lower-surface cleaning portion 223 supply the cleaning

chemical to the substrate to clean the upper surface and the

lower surface of the substrate.

[0174] In order to prevent oxidation of another substrate
waiting for cleaning in the standby porticn 221, the first
chemical cleaning porticn 220 needs to supply the cleaning
chemical alsc to the standby portion 221. Thus, the cleaning
chemical supply valve 224 is opened. As a result, as
illustrated at Step 1 in FIG. 9, the standby portion 221
supplies the cleaning chemical to the substrate. As the
cleaning chemical is supplied to the substrate, the substrate
surface is wetted and is no longer in contact with air,
oxidation of the substrate surface is prevented.

[0175] As illustrated at Step 2 in FIG. 9, the upper-surface
cleaning portion 222 and the lower-surface cleaning portion
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223 supply the cleaning chemical to the substrate subsequent
to Step 1. On the other hand, in the standby portion 221, if
the surface of the standby substrate is sufficiently wetted,
as illustrated at Step 2, supply of the cleaning chemical is
stopped. That is, the cleaning chemiéal supply valve 224 of
the first chemical cleaning portion 220 is closed.

[0176] At the same time, at Step 2, the flow rate of the
chemical is controlled in the chemical CLC 113a and the
chemical CLC 113b of the first chemical dilution box 130,
respectively. That is, the flow rate of the chemical is
reduced for a portion of the cleaning chemical caused by the
stop of supply in the standby portion 221. As illustrated in
FIG. 9, in this embodiment, the chemical CLC 113a and the
chemical CLC 113b supply the chemical at a flow rate of

50 mL/min at Step 2.

[0177] Similarly, at Step 2, the flow rates of the
respective DIW are controlled in the DIWCLC 1lla and the
DIWCLC 111b of the first chemical dilution box 150. That is,
the flow rate of the DIW is reduced for a portion of the
cleaning chemical caused by the stop of supply in the standby
portion 221. As illustrated in FIG. 9, in this embodiment,
the DIWCLC 1lla and the DIWCLC 111b supply the DIW at a flow
rate of 1350 mL/min at Step 2.

[0178] At Step 3 and Step 4 illustrated in FIG. 9, a
transfer coperation of the cleaned substrate, a DIW rinsing
operation of the cleaned substrate and the like are performed.
[0179] Subsequently, at Step 5 to Step 8, steps similar to
those at Step 1 to Step 4 are performed. Specifically,
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ancther substrate is cleaned in the upper-surface cleaning
porticn 222 and the lower-surface cleaning portion 223, while
another substrate tc be cleaned next is made to standby in the_
standby portion 221 (Step 5). The supply of the cleaning
chemicazl in the standby pertion 221 is stopped, and the flow
rates of the DIW and the chemical are reduced (Step 6). The
cleared substrate 1s transferred, and the rinsing operation of
the DIW and the like are performed (Step 7 and Step 8}.

[0180] As described abeve, in the cleaning unit according to
this embodiment, since the DIWCLC 1lla and the DIWCLC 111b
whose controllable flow rate ranges are partially overlapped
with each other and the chemical CLC 113a and the chemical CLC
113k whose controlleble flow rate ranges are partially
overlapped with each other are provided, the contreoliable flow
rate range can be made wider. Thus, in the cleaning device
200 having the upper-surface cleaning portion 222 as well as
the lower-surface cleaning portion 223 for cleaning the
substrate and the standby portion 221 where the substrate to
be cleaned is made to standby, cleaning of the substrate in
the upper-surface cleaning portion 222 and the lower-surface
cleaning pertion 223 and supply of the cleaning chemical to
the standby substrate in the standby portion 221 can be
performed at the same time, and a throughput of the cleaning
prccess can be improved more than before. Morecver, the
cleaning unit according tc this embodiment can also handle the
process requiring a low flow rate.

[0181] The chemical supplying device 100 of the cleaning
unit accdrding to this embodiment is configured to have the
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first chemical dilution box 150 and the second chemical
dilution box 160, but it may be so configured to have cnly the
first chemical dilution bex 150 or to further have another
chemical dilution box in accordance with the constitution of
the cleaning device 200.

[0182] The embodiments of the present invention have been
described above, but the above-described embodiments of the
invention are for facilitating understanding of the present
invention and are not to limit the present invention. The
present inventicn can be changed or improved without deviating
from the gist thereof, and it is needless to say that the
present invention includes its equivalents. Moreover,
arbitrary combinations or omissions of each of the constituent
elements described in the c¢laims and description can be made
within a range in which at least a part of the above-described
problems can be solved or within a range in which at least a
part of the effects can be exerted.

REFERENCE SIGNS LIST

[0183] 51, 5l1la First chemical inlet wvalve

61, ©6la Second chemical inlet valve

72, 72a First in-line mixer

73, 73a Second in-line mixer

100 . Chemical supplying device
110 | DIWCLC box

120 First chemical CLC box
130 Second chemical CLC box
100 Chemical supplying device
111a, 111b, 121a, 121b DIWCLC

_72_



113a, 113b, 123a, 123b Chemical CLC
115, 116 In-line mixer

200 Cleaning device

221, 241 Standby portion

222, 242 Upperusurface cleaning porticn
223, 243 Lower-surface cleaning portion
225, 227, 229 Flow meter

231a, 232a, 233a Nozzle
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WHAT IS CLAIMED IS:
1. A cleaning chemical supplying device for supplying a
cleaning chemical to a substrate cleaning device, comprising:

a first mixing porticon for supplying a first cleaning
chemical obtained by mixing a first chemical and dilution
water to the substrate cleaning device;

& seccond mixing pertion for supplying a second
cleaning chemical obtained by mixing a second chemical and
dilution water to the substrate cleaning device;

a first chemical control portion for controlling a
flow rate of the first chemical to be supplied to the first
mixing portion;

a second chemical contrcl portion for controlling a
flow rate of the second chemical to.be supplied to the second
mixing portion;

a dilution water control portion for controlling a
flow rate of the dilution water to be supplied to the first
mixing pertion or the seccnd mixing portion; and

a dilution water supply switching porticn for
switching a supply destination of the dilution water from the
first mixing portion to the second mixing portion or from the
second mixing portion te the first mixing portion.

2. The cleaning chemical supplying device according to
claim 1, wherein

the first chemical control portion is configured to
stop supply of the first chemical while the second cleaning
chemical is supplied to the substrate cleaning device; and

the second chemical control portion is configured to
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stop supply of the second chemical while the first cleaning
chemical is supplied to the substrate cleaning device.

3. The cleaning chemical'supplying device according to
claim 1 or 2, wherein

the dilution water supply switching portion is
configured to supply the dilution water to the first mixing
portion while the first chemical control portion supplies the
first chemical to the first mixing porticon and to supply the
dilution water to the second mixing pcrtion while the second
chemical control portion supplies the second chemical to the
second mixing portion.

4. The cleaning chemical supplying device according to
any one of claims 1 to 3, further comprising:

a first chemical supply source for supplying the
first chemical to the first chemical control portion;

a second chemical supply source for supplying the
second chemical to the second chemical control porticn:

a first chemical inlet valve provided on a pipeline
connecting the first chemical supply source and the first
chemical ccntrol portion; and

a second chemical inlet valve provided on a pipeline
connecting the second chemical supply scurce and the second
chemical control porticn.

5. The cleaning chemical supplying device according to
any one of claims 1 to 4, wherein

one of the first chemical and the second chemical is
an alkaline chemical while the other is an acid chemical.

6. A cleaning chemical supplying method for supplying a
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cleaning chemical tc a substrate cleaning device, comprising:

a step of controlling a flow rate of a first
chemical;

a step of controlling a flow rate cof dilution water;

a step of supplying the first chemical and the
dilution water to a first mixing portion and mixing the first
chemical and the dilution water;

a first supply step of supplying a first cleaning
chemical obtained by mixing the dilution water and the first
chemical to the substrate cleaning device;

a step of controlling a flow rate of a second
chemical;

a step 0of switching a supply destination of the
dilution water from the first mixiﬁg portion to the second
mixing portion;

a step of supplying the second chemical and the
dilution water to the second mixing portion and of mixing the
second chemical and the dilution water; and

a second supply step of supplying a second cleaning
chemical obtained by mixing the second cleaning chemical with
the dilution water to tThe substrate cleaning device.

7. The cleaning chemical supplying method according to
claim 6, wherein

the first supply step has a step of stopping supply
of the first cleaning chemical while the second cleaning
chemical is supplied to the substrate cleaning device in the
second supply step; and

the second supply step has a step of stopping supply
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of the second cleaning chemical while the first cleaning
chemical is supplied to the substrate cleaning device in the
first supply step.
8. The cleaning chemical supplying method according to
claim 6 or 7, wherein
one of the first chemical and the second chemical is
an alkaline chémical, and the other is an acid chemical.
9. A cleaning unit haviﬁg a substrate cleaning device
for cleaning a substrate and a cleaning chemical supplying
device for supplying a cleaning chemical to the substrate
cleaning device, wherein
the substrate cleaning device has:
a nozzle for supplying a cleaning chemical
to the substrate; and
a first ultrasonic flow meter for measuring
a flow rate of the cleaning chemical supplied to the
substrate; and
the first ultrasonic flow meter is arranged at a
position lower than a position of the nozzle.
10. The cleaning unit according to claim 9, wherein
the first ultrasonic flow meter is configured such
that a flow direction of the cleaning chemical passing through
the first ultrasonid flow meter is directed to a vertical
direction.
11. The cleaning unit according to claim 9 or 10, wherein
the cleaning chemical supplying device has:
a mixing portion for supplying a cleaning
chemical obtained by mixing a chemical and dilution water tc
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the substrate cleaning device;

a chemical flow rate control portion for
controlling a flow rate of the chemical and for supplying the
chemical to the mixing portion; and

a dilution water flow rate control portion
for contrclling z flow rate of the dilution water and for
supplying the dilution water to the mixing portion, wherein

the chemical flow rate contrcl portion and the
dilution water flow rate control portion have a second
ultrasonic flow meter and & third ultrasonic flow meter,
respectively; and

the second ultrasonic flow meter and the thizrd
ultresonic flow meter are arranged at positicns lower than a
position 6f the nozzle.
12. The cleaning unit according to claim 11, wherein

the second ultrasonic flow meter and the third
ultrasonic flow meter are arranged such that a flow direction
cf the dilution water flowing through the second ultrasonic
flow meter and a flow direction of the chemical passing
through the third ultrasonic flow meter are directed to the
vertical directions.
13. A cleaning unit having a substrate cleaning device
for cleaning a substrate and a cleaning chemical supplying
device for supplying a cleaning chemical to the substrate
cleaning device, wherein

the substrate cleaning device has:

a cleaning portion for cleaning the

substrate; and



a standby portion in which a substrate
waiting for cleaning in the cleaning portion is arranged and
for supplying a cleaning chemical to the standby substrate;

the cleaning chemical supplying device has:

a mixing portion for supplying a cleaning
chemical obtained by mixing a chemical and dilution water to
the cleaning portion and the standby portion;

a chemical flow rate control portion for
controlling a flow rate of the chemical and for supplying the
chemical to the mixing portion; and

a dilution water flow rate control portion
for controlling a flow rate of the diluticn water and for
supplying the dilution water to the mixing portion;

the chemical flow rate control portion includes a
first chemical flow rate contrcl portion and a second chemical
flow rate control portion and is configured tc supply a
chemical whose flow rate is controlled by the first chemical
flow rate control portion and/cr the second chemical flow rate
control porticn to the mixing portion;

the first chemical flow rate control portion is
configured to be capable of controlling a flow rate within a
first range;

the second chemical flow rate contrecl portion is
configured to be capable of controlling a flow rate within a
second fange partially overlapping with the first range:

the dilution water flow rate control portion includes
a first dilution water flow rate control portion and a second

dilution water flow rate control portion and is configured to
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supply dilution water whose flow rate is controlled by the
first dilution water flow rate ccntrcl porticon and/or the
second dilution water flow rate contrcl portion to the mixing
portion;

the first dilution water flow rate control portion is
configured toc be capable of contrclling a flow rate within a
third range; and

the second dilution water flow rate control portion
is configured tc be capable of controlling a flow rate within
a fourth range partially overlapping with the third range.
14. The cleaning unit according tc claim 13, wherein

cleaning of the substrate in the cleaning portion and
supply of the cleaning chemical to the substrate in the
standby pcortion are performed at the same time.
15. The cleaning unit according to claim 13 or 14,
wherein

the cleaning porticn has an upper surface cleaning
portion configured to supply the cleaning chemical to an upper
surface cf the substrate and a lower surface cleaning portion
configured to supply the cleaning chemical to a lower surface

of the substrate.



