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LIQUID SUPPLYING DEVICE AND LIQUID SUPPLYING METHOD

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application is based upon and claims benefit of priority from Japanese Patent
Application No. 2017-073791 filed on April 3, 2017, the entire contents of which are

incorporated herein by reference.

TECHNICAL FIELD
[0002] The present invention relates to a liquid supplying device and a liquid supplying

method.

BACKGROUND ART

[0003] A CMP (chemical mechanical polishing) device includes a polishing device for
polishing a surface of a semiconductor 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 a chemical with mixing dilution water such as DIW
(De-Ionized Water) and cleans the semiconductor substrate by using the cleaning chemical
(see, for example, Japanese Patent Laid-Open No. 2009-54959).

[0004] Cleaning devices using a cleaning chemical conventionally use a CLC (closed
loop controller) that measures a flow rate of a liquid and controls the flow rate based on the
measured value. The CLC can control flow rates of the chemical and DIW and supply the
chemical which is diluted at a predetermined ratio to the cleaning device.

[0005] As a flowmeter provided inside the CLC, a differential pressure type flowmeter
(orifice flowmeter) is generally used. With an orifice placed in a path through which a fluid
passes, the differential pressure type flowmeter measures a volume flow rate (flow speed) of
the fluid based on the differential pressure. A measurement range of the differential

pressure type flowmeter, that is, a flow rate range that can be controlled by the CLC
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structurally falls within a range predetermined according to a diameter of the orifice, for
example, from 30 ml/min to 300 ml/min. For example, in the case of the CLC provided
with an ultrasonic type flowmeter, its controllable flow rate range is defined to be a
predetermined range.

[0006] In the conventional cleaning chemical supplying device, when a dilution ratio of
the cleaning chemical is changed in association with a change in a process recipe or the like
or when a flow rate of the cleaning chemical supplied is changed, the flow rates of the
required chemical and the DIW may deviate from the flow rate range that can be controlled
by the currently selected CLC. In that case, the change in the process recipe is handled by

replacing the CLC by a CLC having a controllable flow rate range.

SUMMARY

[0007] The flow rate range that can be controlled by the CLC becomes the range
defined as described above. However, the flow rate that can be actually supplied by the
CLC to the cleaning device varies depending on a differential pressure between an IN-side
pressure and an OUT-side pressure of the CLC. That is, the above-described controllable
flow rate range of the CLC is a maximum flow rate range when the differential pressure is
sufficiently large, and when the differential pressure is insufficient, only a flow rate that is
less than the maximum flow rate can be supplied to the cleaning device.
[0008] When the CLC is changed in association with a change in the process recipe or
the like, the conventional cleaning chemical supplying device selects the CLC based on the
controllable flow rate range. When the differential pressure between an IN-side pressure
and an OUT-side pressure of the CLC is sufficiently large, the selected CLC can supply a
cleaning chemical at a desired flow rate to the cleaning device. However, when the
differential pressure is insufficient as described above, even when a CLC having an
appropriate flow rate range is selected, a cleaning chemical at a desired flow rate cannot be
supplied to the cleaning device. One cause that the CLC cannot supply a desired flow rate

can be a malfunction of the CLC. For this reason, when a desired flow rate cannot be
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supplied, it is not possible to determine whether the CLC malfunctions or the differential
pressure is insufficient.

[0009] The present invention has been implemented in view of the above-described
problems, and it is one of objects of the present invention to provide a liquid supplying
device capable of determining whether the CLC can be appropriately used or not.

[0010] According to the present disclosure, a liquid supplying device for supplying a
liquid from a liquid source to a cleaning device is provided. This liquid supplying device
includes a flow rate control device comprising a differential pressure type flowmeter and that
measures a flow rate of the liquid from the liquid source and controls the flow rate based on
the measured value, an IN-side pressure gauge provided between the liquid source and the
flow rate control device and an OUT-side pressure gauge provided between the flow rate
control device and the cleaning device, wherein the liquid supplying device comprises a
plurality of the liquid sources, a plurality of the IN-side pressure gauges, a plurality of the
flow rate control devices, and a confluence part at which the liquid from the flow rate control
device join together, and the plurality of flow rate control devices are selected from among
various flow rate control devices having different controllable flow rate ranges, based on a
differential pressure obtained from the IN-side pressure gauge and the OUT-side pressure
gauge.

[0011] According to the present disclosure, a liquid supplying method is provided for a
liquid supplying device provided with a flow rate control device that measures a flow rate
from a liquid source and controls the flow rate based on the measured value, to supply a
liquid from the liquid source to a cleaning device. The liquid supplying method includes a
flow rate controlling step of measuring a flow rate from the liquid source and controlling the
flow rate based on the measured value, a first measuring step of measuring a pressure of a
liquid flowing into the flow rate control device and a second measuring step of measuring a
pressure of a liquid flowing out from the flow rate control device, wherein the flow rate
control device is selected from among various flow rate control devices having different

controllable flow rate ranges, based on a differential pressure between the pressure measured
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in the first measuring step and the pressure measured in the second measuring step.

[0011a] According to the present disclosure, a liquid supplying device for supplying a liquid
from a liquid source to a cleaning device is provided, comprising: a flow rate control device
comprising a differential pressure type flowmeter and configured to measure a flow rate of a
liquid from the liquid source and control the flow rate based on the measured value; an
IN-side pressure gauge provided between the liquid source and the flow rate control device;
and an OUT-side pressure gauge provided between the flow rate control device and the
cleaning device , wherein the liquid source comprises: a dilution water supply source; and a
chemical supply source, the flow rate control device comprises: a dilution water flow rate
control device configured to measure a flow rate of dilution water from the dilution water
supply source and control the flow rate based on the measured value; and a chemical flow
rate control device configured to measure a flow rate of a chemical from the chemical supply
source and control the flow rate based on the measured value, the liquid supplying device
further comprises a confluence part at which the dilution water from the dilution water flow
rate control device and the chemical from the chemical flow rate control device join together
and a mixer configured to mix the dilution water and the chemical supplied from the
confluence part, the IN-side pressure gauge comprises a chemical IN-side pressure gauge
provided between the chemical supply source and the chemical flow rate control device, and

the OUT-side pressure gauge is provided between the mixer and the cleaning device.

[0011b] According to the present disclosure, a liquid supplying method is provided for a
liquid supplying device provided with a flow rate control device comprising a differential
pressure type flowmeter configured to measure a flow rate from a liquid source and
controlling the flow rate based on the measured value, to supply a liquid from the liquid
source to a cleaning device, the method comprising: a flow rate controlling step of measuring
a flow rate from the liquid source and controlling the flow rate based on the measured value;
a first measuring step of measuring a pressure of a liquid flowing into the flow rate control

device; and a second measuring step of measuring a pressure of a liquid flowing out from the
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flow rate control device , wherein the flow rate control device comprises: a dilution water
flow rate control device configured to measure a flow rate of dilution water from a dilution
water supply source and control the flow rate based on the measured value; and a chemical
flow rate control device configured to measure a flow rate of a chemical from a chemical
supply source and control the flow rate based on the measured value, the flow rate controlling
step comprises: a dilution water flow rate controlling step of measuring the flow rate of the
dilution water from the dilution water supply source and controlling the flow rate based on
the measured value; and a chemical flow rate controlling step of measuring the flow rate of
the chemical from the chemical supply source and controlling the flow rate based on the
measured value; the liquid supplying method further comprises a step of mixing the dilution
water, a flow rate of which is controlled and the chemical, a flow rate of which is controlled,
the first measuring step comprises a step of measuring a pressure of the chemical flowing
into the chemical flow rate control device, the second measuring step comprises a step of

measuring a pressure of a mixed solution of the chemical and the dilution water.

BRIEF DESCRIPTION OF DRAWINGS
[0012] Fig. 1 is a schematic front view illustrating a chemical supplying device
according to a first embodiment;

Fig. 2 is a diagram illustrating a chemical supply flow of the chemical supplying



device according to the first embodiment;

Fig. 3 is a schematic front view illustrating a chemical supplying device
according to a second embodiment; and

Fig. 4 is a diagram illustrating a chemical supply flow of the chemical supplying

device according to the second embodiment.

DESCRIPTION OF EMBODIMENTS
[0013] Hereinafter, embodiments of the present invention will be described with
reference to the accompanying drawings. In the drawings described hereinafter, identical or
equivalent components are assigned identical reference numerals and duplicate description is
omitted. Although a chemical cleaning device will be described hereinafter as an example
of a liquid supplying device, without being limited to this, the present invention includes any
liquid supplying device that can supply a liquid to a cleaning device.
[0014] <First Embodiment>

Fig. 1 is a schematic front view illustrating a chemical supplying device
according to a first embodiment. The chemical supplying device according to the present
embodiment is configured to be able to supply an acid or alkaline first chemical to a cleaning
device. As shown in Fig. 1, the chemical supplying device 100 includes a housing 101, a
DIWCLC box 110 and a first chemical CLC box 120. The DIWCLC box 110 controls a
supply of DIW (corresponding to an example of dilution water). The first chemical CLC
box 120 controls a supply of a first chemical.
[0015] The chemical supplying device 100 is further provided with chemical utility
boxes 50 for introducing the first chemical from a first chemical supply source 20 (see Fig. 2)
to the chemical supplying device 100. In the example shown in the drawing, the chemical
supplying device 100 is provided with six chemical utility boxes 50, but these are merely
examples and the number of the chemical utility boxes 50 is changed as appropriate
depending on a specification of the cleaning device.

[0016] The DIWCLC box 110, the first chemical CLC box 120 and the chemical utility
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boxes 50 are housed in the housing 101. The DIWCLC box 110 is configured to supply
DIW from a DIW supply source 10 which will be described later to a first in-line mixer

72 which will be described later (see Fig. 2). Furthermore, the DIWCLC box 110 can
control the flow rate of DIW to a flow rate set through feedback control.

[0017] 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 which will be described later
(see Fig. 2). Furthermore, the first chemical CLC box 120 can control a flow rate of the
first chemical to the flow rate set through feedback control. The chemical supplying device
100 includes a pipe for transporting the DIW or the first chemical, a valve and a pressure
gauge or the like, which are not shown. Details thereof will be described in Fig. 2.

[0018] Fig. 2 is a diagram illustrating a chemical supply flow of the chemical supplying
device 100 according to the first embodiment. As shown in Fig. 2, the chemical supplying
device 100 is configured to be in fluid communication with the DIW supply source

10 (corresponding to an example of the dilution water supply source) for supplying the DIW
and the first chemical supply source 20 for supplying the first chemical via their respective
pipes. The chemical supplying device 100 is also configured to be in fluid communication
with a cleaning device 200. More specifically, the chemical supplying device 100 supplies
DIW and the diluted first chemical (first cleaning chemical) to the cleaning device 200.
[0019] The cleaning device 200 includes a DIW cleaning section 210 that cleans a
cleaning target such as a semiconductor substrate polished by a polishing device using DIW
and a chemical cleaning section 220 that cleans a cleaning target such as a semiconductor
substrate polished by a polishing device using a diluted first chemical (first cleaning
chemical). The DIW cleaning section 210 is constructed of, for example, an ultrasonic
water cleaning section or other DIW cleaning sections. The chemical cleaning section

220 is constructed of, for example, a roll type cleaning section. The DIW cleaning section
210 and the chemical cleaning section 220 coexist in a same cleaning tank 230.

[0020] The chemical supplying device 100 is provided with the first in-line mixer 72, the
first chemical CLC box 120 and the DIWCLC box 110. The first in-line mixer 72 mixes the
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first chemical and the DIW to generate a first cleaning chemical. The first chemical CLC
box 120 controls the flow rate of the first chemical supplied from the first chemical supply
source 20 to the first in-line mixer 72. The DIWCLC box 110 controls the flow rate of the
DIW supplied from the DIW supply source 10 to the first in-line mixer 72.

[0021] The DIWCLC box 110 includes a first DIW supply valve 112 and a CLC

111 (corresponding to an example of the dilution water flow rate control device). The first
DIW supply valve 112 switches ON/OFF of DIW supply from the CLC 111 to the first
in-line mixer 72. The CLC 111 measures a flow rate of DIW supplied to the first in-line
mixer 72 and controls the flow rate based on the measured value. More specifically, the
CLC 111 adjusts (performs feedback control) opening of a control valve inside the CLC

111 based on the measured flow rate of DIW so that the flow rate of DIW flowing into the
CLC 111 becomes a desired flow rate. The DIWCLC box 110 supplies the DIW to the first
in-line mixer 72 by opening the first DIW supply valve 112.

[0022] The first chemical CLC box 120 includes a first chemical supply valve 122 and a
CLC 121 (corresponding to an example of the chemical flow rate control device). The first
chemical supply valve 122 switches ON/OFF of first chemical supply from the CLC 121 to
the first in-line mixer 72. The CLC 121 measures a flow rate of the first chemical supplied
to the first in-line mixer 72 via the first chemical supply valve 122 and controls the flow rate
based on the measured value. More specifically, the CLC 121 adjusts (performs feedback
control) opening of the control valve inside the CLC 121 based on the measured flow rate of
the first chemical so that the flow rate of the first chemical flowing into the CLC

121 becomes a desired flow rate.

[0023] The chemical supplying device 100 is provided with the chemical utility boxes 50.
The chemical utility boxes 50 introduce the first chemical from the first chemical supply
source 20 to the CLC 121 of the first chemical CLC box 120. The chemical utility boxes
50 are provided on a pipe 91 connecting the first chemical supply source 20 and the CLC
121 of the first chemical CLC box 120. Each chemical utility box 50 is provided with a

manual valve 53, a first chemical inlet valve 51 that switches ON/OFF of first chemical
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supply to the CLC 121 and a pressure gauge 52 (corresponding to an example of the chemical
IN-side pressure gauge) that measures a fluid pressure in the pipe 91. Opening/closing of
the first chemical inlet valve 51 is controlled by, for example, a control device (not shown).
Since the pipe 91 is connected to the CLC 121 of the first chemical CLC box 120, the
pressure gauge 52 is configured to measure a pressure of the IN-side (primary side) of the
CLC 121. In other words, the pressure gauge 52 measures a pressure of the first chemical
flowing into the CLC 121.

[0024] The chemical supplying device 100 is provided with a DIW supply pipe 81, one
end of which is connected to the DIW supply source 10 and the other end of which is
connected to the DIW cleaning section 210 of the cleaning device 200. The DIW supply
pipe 81 is provided with a DIW supply valve 86, a DIW pressure adjusting regulator 87 and a
DIW pressure gauge 88. By being opened/closed, the DIW supply valve 86 controls a
supply of the DIW from the DIW supply source 10 to the DIW supply pipe 81. The DIW
pressure adjusting regulator 87 adjusts a supply pressure of the DIW from the DIW supply
pipe 81 to the DIW cleaning section 210. The DIW pressure gauge 88 measures the
pressure of the DIW passing through an interior of the DIW supply pipe 81.

[0025] One end of a DIW branch pipe 82 is connected between the DIW supply valve

86 and the DIW pressure adjusting regulator 87 on the DIW supply pipe 81. The other end
of the DIW branch pipe 82 is connected to the CLC 111 of the DIWCLC box 110. A DIW
pressure adjusting regulator 77 and a pressure gauge 76 are provided on the DIW branch pipe
82. One end of a first DIW pipe 83 is connected to the CLC 111. The other end of the
first DIW pipe 83 is connected to a first chemical pipe 93 which will be described later at a
confluence part 78 and is in fluid communication with the first in-line mixer 72. Note that
as shown in Fig. 2, the confluence part 78 is a point of confluence where the DIW from the
CLC 111 and the first chemical from the CLC 121 joint together. The first DIW supply
valve 112 is provided on the first DIW pipe 83 and opening/closing thereof is controlled
when the DIW is supplied to the first in-line mixer 72.

[0026] In the chemical supplying device 100 according to the present embodiment, a
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pressure gauge 76 (corresponding to an example of a dilution water IN-side pressure gauge)
is provided on the IN-side of the CLC 111. More specifically, the pressure gauge 76 is
provided between the DIW pressure adjusting regulator 77 and the CLC 111 in the example
in Fig. 2. This pressure gauge 76 measures a pressure of the DIW flowing into the CLC
111.

[0027] A first chemical pipe 93 in fluid communication 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 pipe 93 and opening/closing thereof is controlled
when the first chemical is supplied to the first in-line mixer 72. A first cleaning chemical
pipe 96, one end of which is connected to the chemical cleaning section 220 is connected to
the first in-line mixer 72. A pressure gauge 74 (corresponding to an example of the
OUT-side pressure gauge) is provided on the OUT-side (secondary side) of the first in-line
mixer 72.  Since the DIW from the CLC 111 of the DIWCLC box 110 and the first chemical
from the CLC 121 of the first chemical CLC box 120 join together at the confluence part 78,
the pressure on the OUT-side (secondary side) of the CLC 111 is equal to the pressure on the
OUT-side of the CLC 121. Therefore, this pressure gauge 74 can measure pressures on the
OUT-side of the CLC 111 and the CLC 121. In other words, the pressure gauge

74 measures pressures of liquids flowing out from the CLC 111 and the CLC 121.

[0028] The CLC 111 of the DIWCLC box 110 and the CLC 121 of the first chemical
CLC box 120 are configured to be able to receive signals indicating predetermined flow rate
values from a control device (not shown). Openings of inner control valves of the CLC

111 and the CLC 121 are controlled based on the flow rate values.

[0029] Next, a chemical supply process in which the chemical supplying device

100 shown in Fig. 2 supplies the first cleaning chemical to the chemical cleaning section

220 will be described. When the first cleaning chemical is supplied to the chemical
cleaning section 220, the first chemical inlet valve 51 of the chemical utility box 50 is opened
first and the manual valve 53 is then opened. The CLC 121 of the first chemical CLC box

120 measures the flow rate of the first chemical and controls the flow rate based on the
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measured value. The first chemical at a predetermined flow rate is supplied to the first
in-line mixer 72 from the first chemical supply source 20 via the CLC 121 and the confluence
part 78.

[0030] When the DIW supply valve 86 on the DIW supply pipe 81 is opened, the DIW is
supplied from the DIW supply source 10 to the CLC 111 of the DIWCLC box 110. The
CLC 111 measures the flow rate of the DIW and controls the flow rate based on this
measured value. When the first DIW supply valve 112 is opened, the DIW is supplied from
the DIWCLC box 110 to the first in-line mixer 72 via the confluence part 78. The first
chemical and the DIW are mixed at the first in-line mixer 72. The first cleaning chemical
generated in this way is supplied to the chemical cleaning section 220 via the first cleaning
chemical pipe 96.

[0031] When the first cleaning chemical is supplied to the chemical cleaning section 220,
the pressure gauge 76, the pressure gauge 52 and the pressure gauge 74 measure a pressure
on the IN-side of the CLC 111, a pressure on the IN-side of the CLC 121 and pressures on
the OUT-side of the CLC 111 and the CLC 121 respectively. It is thereby possible to obtain
a differential pressure between the IN-side pressure and the OUT-side pressure of the CLC
111 and a differential pressure between the IN-side pressure and the OUT-side pressure of
the CLC 121.

[0032] As described above, flow rate ranges that can be controlled by the CLCs 111 and
121 are determined based on the structure of the flowmeter provided inside. However, the
flow rate of the liquid that can be actually supplied to the cleaning device 200 from the CLC
111 or 121 varies depending on a differential pressure between the IN-side pressure and the
OUT-side pressure of the CLC 111 or 121. That is, the flow rate range that can be
controlled by the CLC 111 or 121 is a maximum flow rate range when the differential
pressure is sufficiently large, and when the differential pressure is insufficient, only a flow
rate smaller than the maximum flow rate can be supplied to the cleaning device 200.

[0033] When the CLC is changed in association with a change in the process recipe, the

conventional chemical supplying device selects a CLC based on the controllable flow rate
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range. Therefore, when the differential pressure between the IN-side pressure and the
OUT-side pressure of the CLC is sufficiently large, the selected CLC can supply a cleaning
chemical at a desired flow rate to the cleaning device. However, as described above, when
the differential pressure is insufficient, even when a CLC having an appropriate flow rate
range is selected, it is not possible to supply the cleaning chemical at the desired flow rate to
the cleaning device. One cause that the CLC cannot supply a desired flow rate may be
attributable to a malfunction of the CLC. For this reason, when the desired flow rate cannot
be supplied, it is not possible to determine whether the CLC is malfunctioning or the
differential pressure is insufficient.

[0034] In contrast, in the present embodiment, it is possible to obtain a differential
pressure between the IN-side pressure and the OUT-side pressure of the CLC 111 and a
differential pressure between the IN-side pressure and the OUT-side pressure of the CLC

121 as shown in Fig. 2. In this way, even if the CLC 111 or the CLC 121 cannot supply a
desired flow rate, the operator can grasp whether the CLC 111 or the CLC 121 is
malfunctioning or the differential pressure is insufficient by monitoring the differential
pressure.

[0035] By acquiring the differential pressure between the IN-side pressure and the
OUT-side pressure of the CLC 111 and the differential pressure between the IN-side pressure
and the OUT-side pressure of the CLC 121, it is possible to easily select an appropriate CLC
when changing the CLC 111 or the CLC 121 in association with a change in the process
recipe. More specifically, a CLC may be selected which can supply a desired flow with a
differential pressure achieved at the present time among various CLCs having different
controllable flow rate ranges. Note that the CLC has a relationship between a differential
pressure and a controllable flow rate range as a feature thereof and the relationship is
acquired in advance.

[0036] The pressure gauge 74 in the present embodiment is provided on the secondary
side of the first in-line mixer 72, but without being limited to this, the pressure gauge 74 may

be provided at any place if it is possible to measure a pressure on the OUT-side of the CLC
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111 or the CLC 121. For example, the pressure gauge 74 can be provided on the OUT-side
of the DIWCLC box 110 or on the OUT-side of the first chemical CLC box 120 or the like.
[0037] <Second Embodiment>

Fig. 3 is a schematic front view illustrating a chemical supplying device
according to a second embodiment. The chemical supplying device according to the present
embodiment is different from the chemical supplying device shown in the first embodiment
in that it uses two kinds of chemicals. That is, the chemical supplying device is configured
to be able to supply a first chemical which is, for example, an alkaline chemical and a second
chemical which is, for example, an acid chemical to a cleaning device. Therefore, the
chemical supplying device 100 according to the second embodiment includes a second
chemical CLC box 130 in addition to the configuration of the chemical supplying device
100 shown in Fig. 1. The second chemical CLC box 130 controls a supply of the second
chemical. The chemical supplying device 100 is also provided with chemical utility boxes
60 for introducing the second chemical from a second chemical supply source 30 (see Fig. 4)
to the chemical supplying device 100.
[0038] Fig. 4 is a diagram illustrating a chemical supply flow of the chemical supplying
device 100 according to the second embodiment. As shown in Fig. 4, the chemical
supplying device 100 according to the second embodiment is provided with a mechanism for
supplying a second chemical in addition to the configuration of the chemical supplying
device 100 according to the first embodiment. More specifically, the chemical supplying
device 100 according to the second embodiment is configured to be in fluid communication
with the second chemical supply source 30 for supplying the second chemical via a pipe and
supply a diluted second chemical (second cleaning chemical) to the cleaning device 200.
[0039] The chemical supplying device 100 is provided with a second in-line mixer
73 and a second chemical CLC box 130. The second in-line mixer 73 mixes the second
chemical and DIW to generate a second cleaning chemical. The second chemical CLC box
130 controls a flow rate of the second chemical supplied from the second chemical supply

source 30 to the second in-line mixer 73.
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[0040] The DIWCLC box 110 includes a second DIW supply valve 113. The second
DIW supply valve 113 switches ON/OFF of DIW supply from the CLC 111 to the second
in-line mixer 73. The CLC 111 measures a flow rate of the DIW to be supplied to the first
in-line mixer 72 or the second in-line mixer 73 and controls the flow rate based on this
measured value.

[0041] The DIWCLC box 110 closes the second DIW supply valve 113 and opens the
first DIW supply valve 112 to thereby supply the DIW to the first in-line mixer 72. On the
other hand, the DIWCLC box 110 closes the first DIW supply valve 112 and opens the
second DIW supply valve 113 to thereby supply the DIW to the second in-line mixer 73.
[0042] The second chemical CLC box 130 includes a second chemical supply valve

132 and a CLC 131 (corresponding to an example of the chemical flow rate control device).
The second chemical supply valve 132 switches ON/OFF of second chemical supply from
the CLC 131 to the second in-line mixer 73. The CLC 131 measures a flow rate of the
second chemical to be supplied to the second in-line mixer 73 and controls the flow rate
based on this measured value. More specifically, the CLC 131 adjusts (performs feedback
control) opening of a control valve inside the CLC 131 based on the measured flow rate of
the second chemical so that the flow rate of the second chemical flowing into the CLC

131 becomes a desired flow rate.

[0043] The chemical supplying device 100 is provided with a chemical utility box 60.
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. The chemical utility box
60 is provided on a pipe 92 that connects the second chemical supply source 30 and the CLC
131 of the second chemical CLC box 130. The chemical utility box 60 is provided with a
manual valve 63, a second chemical inlet valve 61 that switches ON/OFF of second chemical
supply to the CLC 131 and a pressure gauge 62 (corresponding to an example of the chemical
IN-side pressure gauge) that measures a fluid pressure in the pipe 92. Opening/closing of
the second chemical inlet valve 61 is controlled by, for example, a control device (not shown).

Since the pipe 92 is connected to the CLC 131 of the second chemical CLC box 130, the
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pressure gauge 62 is configured to measure a pressure on the IN-side (primary side) of the
CLC 131. In other words, the pressure gauge 62 measures a pressure of the second
chemical flowing into the CLC 131.

[0044] A second DIW pipe 84 in fluid communication with the second in-line mixer

73 is connected to the CLC 111 of the DIWCLC box 110. One end of the second DIW pipe
84 is connected to the CLC 111. The other end of the second DIW pipe 84 is connected to a
second chemical pipe 94 which will be described later, at a confluence part 79 and is in fluid
communication with the second in-line mixer 73. Note that as shown in Fig. 4, the
confluence part 79 is a point at which the DIW from the CLC 111 and the second chemical
from the CLC 131 join together. The second DIW supply valve 113 is provided on the
second DIW pipe 84 and opening/closing thereof is controlled when the DIW is supplied to
the second in-line mixer 73.

[0045] The second chemical pipe 94 in fluid communication with the second in-line
mixer 73 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 pipe 94 and opening/closing
thereof is controlled when the second chemical is supplied to the second in-line mixer 73.

A second cleaning chemical pipe 97, one end of which is connected to the chemical cleaning
section 220 is connected to the second in-line mixer 73. A pressure gauge

75 (corresponding to an example of the OUT-side pressure gauge) is provided on the
OUT-side (secondary side) of the second in-line mixer 73. Since the DIW from the CLC
111 of the DIWCLC box 110 and the second chemical from the CLC 131 of the second
chemical CLC box 130 join together at the confluence part 79, a pressure on the OUT-side
(secondary side) of the CLC 111 is equal to a pressure on the OUT-side of the CLC 131.
Therefore, this pressure gauge 75 can measure pressures on the OUT-side (secondary side) of
the CLC 111 and the CLC 131. In other words, the pressure gauge 75 measures pressures
of liquids flowing out from the CLC 111 and the CLC 131.

[0046] The CLC 131 of the second chemical CLC box 130 is configured to be able to

receive a signal indicating a predetermined flow rate value from a control device (not shown).
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Opening of an inner control valve of the CLC 131 is controlled based on this flow rate value.
[0047] Next, a chemical supply process will be described in which the chemical
supplying device 100 shown in Fig. 4 supplies the first cleaning chemical and the second
cleaning chemical to the chemical cleaning section 220. When the first cleaning chemical is
supplied to the chemical cleaning section 220 of the cleaning device 200, the first chemical
inlet valve 51 of the chemical utility box 50 is opened first and the manual valve 53 is then
opened. A flow rate of the first chemical is adjusted by the CLC 121 of the first chemical
CLC box 120 and the first chemical at a predetermined flow rate is supplied from the first
chemical supply source 20 to the first in-line mixer 72.

[0048] When the DIW supply valve 86 on the DIW supply pipe 81 is opened, the DIW is
supplied from the DIW supply source 10 to the CLC 111 of the DIWCLC box 110. When
the first DIW supply valve 112 is opened, the DIW is supplied from the DIWCLC box 110 to
the first in-line mixer 72. At this time, the second DIW supply valve 113 should be closed.
[0049] The first chemical and DIW supplied to the first in-line mixer 72 are mixed.

The first cleaning chemical generated in this way is supplied to the chemical cleaning section
220 via the first cleaning chemical pipe 96. While the first cleaning chemical is being
supplied to the chemical cleaning section 220, the supply of the second chemical to the
second in-line mixer 73 is stopped. More specifically, the second chemical supply valve
132 of the second chemical CLC box 130 is closed. Thus, the second cleaning chemical is
not supplied, but only the first cleaning chemical is supplied to the chemical cleaning section
220.

[0050] While the first cleaning chemical is being supplied to the chemical cleaning
section 220, the pressure gauge 76, the pressure gauge 52 and the pressure gauge 74 measure
a pressure on the IN-side of the CLC 111, a pressure on the IN-side of the CLC 121 and
pressures on the OUT-side of the CLC 111 and the CLC 121 respectively. It is thereby
possible to obtain a differential pressure between the IN-side pressure and the OUT-side
pressure of the CLC 111 and a differential pressure between the IN-side pressure and the

OUT-side pressure of the CLC 121.
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[0051] When the second cleaning chemical is supplied to the chemical cleaning section
220 of the cleaning device 200, the second chemical inlet valve 61 of the chemical utility box
60 is opened first and the manual valve 63 is then opened. The CLC 131 of the second
chemical CLC box 130 adjusts the flow rate of the second chemical and the second chemical
at a predetermined flow rate is supplied from the second chemical supply source 30 to the
second in-line mixer 73.

[0052] When the DIW supply valve 86 on the DIW supply pipe 81 is opened, the DIW is
supplied from the DIW supply source 10 to the CLC 111 of the DIWCLC box 110. When
the second DIW supply valve 113 is opened, the DIW is supplied from the DIWCLC box
110 to the second in-line mixer 73. At this time, the first DIW supply valve 112 is closed.
[0053] The second chemical and the DIW are mixed at the second in-line mixer 73.

The second cleaning chemical generated in this way is supplied to the chemical cleaning
section 220 via the second cleaning chemical pipe 97. While the second cleaning chemical
is being supplied to the chemical cleaning section 220, the supply of the first chemical to the
first in-line mixer 72 is stopped. More specifically, the first chemical supply valve 122 of
the first chemical CLC box 120 is closed. Thus, the first cleaning chemical is not supplied,
but only the second cleaning chemical is supplied to the chemical cleaning section 220.
[0054] While the second cleaning chemical is being supplied to the chemical cleaning
section 220, the pressure gauge 76, the pressure gauge 62, and the pressure gauge 75 measure
a pressure on the IN-side of the CLC 111, a pressure on the IN-side of the CLC 131 and
pressures on the OUT-side of the CLC 111 and the CLC 131 respectively. It is thereby
possible to obtain a differential pressure between the IN-side pressure and the OUT-side
pressure of the CLC 111 and a differential pressure between the IN-side pressure and the
OUT-side pressure of the CLC 131.

[0055] As described above, the chemical supplying device 100 using a plurality of
chemicals as in the case of the second embodiment can also obtain a differential pressure
between the respective IN-side pressures and the OUT-side pressures of the CLCs 111,

121 and 131. Thus, the operator monitors the differential pressure between the respective
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IN-side pressures and the OUT-side pressures of the CLCs 111, 121 and 131, and can thereby
grasp whether the CLCs 111, 121 and 131 are malfunctioning or a differential pressure is
insufficient as in the case of the first embodiment. Furthermore, by acquiring the
differential pressure between the IN-side pressures and the OUT-side pressures of the CLCs
111, 121 and 131 in advance, it is possible to easily select an appropriate CLC when
changing any one of the CLCs 111, 121 and 131 in association with a change in the process
recipe.
[0056] The embodiments of the present invention have been described so far, but the
aforementioned embodiments are intended to make an understanding of the present invention
easier and not to limit the present invention. The present invention may be changed or
modified without departing from the spirit and scope of the present invention and it goes
without saying that the present invention includes equivalents thereof. It is possible to
arbitrarily combine or omit the components described in the scope of claims and the
specification within a scope that exerts at least part of the scope or effects within which at
least some of the aforementioned problems can be solved.
[0057] Hereinafter, some of aspects disclosed in the present specification will be
described.

According to a first aspect, a liquid supplying device for supplying a liquid from
a liquid source to a cleaning device is provided. This liquid supplying device includes a
flow rate control device configured to measure a flow rate of the liquid from the liquid source
and control the flow rate based on the measured value, an IN-side pressure gauge provided
between the liquid source and the flow rate control device and an OUT-side pressure gauge
provided between the flow rate control device and the cleaning device.
[0058] According to the first aspect, it is possible to obtain a differential pressure
between a pressure on the IN-side and a pressure on the OUT-side of the flow rate control
device. Even when the flow rate control device cannot supply a desired flow rate, the
operator can grasp whether the flow rate control device is malfunctioning or the differential

pressure is insufficient by monitoring this differential pressure. When changing the flow
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rate control device in association with a change in the process recipe, it is possible to easily
select an appropriate flow rate control device.

[0059] According to a second aspect, in the liquid supplying device according to the first
aspect, the liquid source includes a dilution water supply source and a chemical supply
source. The flow rate control device includes a dilution water flow rate control device
configured to measure a flow rate of dilution water from the dilution water supply source and
control the flow rate based on the measured value and a chemical flow rate control device
configured to measure a flow rate of a chemical from the chemical supply source and control
the flow rate based on the measured value. The liquid supplying device further includes a
confluence part at which the dilution water from the dilution water flow rate control device
and the chemical from the chemical flow rate control device join together. The IN-side
pressure gauge includes a chemical IN-side pressure gauge provided between the chemical
supply source and the chemical flow rate control device. The OUT-side pressure gauge is
provided between the chemical flow rate control device or the dilution water flow rate control
device and the cleaning device.

[0060] According to the second aspect, it is possible to measure an IN-side pressure of
the chemical flow rate control device using the chemical IN-side pressure gauge. Since the
dilution water from the dilution water flow rate control device and the chemical from the
chemical flow rate control device join together at the confluence part, the pressure of the
dilution water flowing out from the dilution water flow rate control device is equal to the
pressure of the chemical flowing out from the chemical flow rate control device. Since the
OUT-side pressure gauge is provided between the chemical flow rate control device or the
dilution water flow rate control device and the cleaning device, it is possible to measure an
OUT-side pressure of the chemical flow rate control device. It is thereby possible to acquire
a differential pressure between the IN-side pressure and the OUT-side pressure of the
chemical flow rate control device.

[0061] According to a third aspect, in the liquid supplying device according to the

second aspect, the IN-side pressure gauge further includes a dilution water IN-side pressure
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gauge provided between the dilution water supply source and the dilution water flow rate
control device.

[0062] According to the third aspect, the IN-side pressure of the dilution water flow rate
control device can be measured. Since the OUT-side pressure of the dilution water flow
rate control device can be measured using the OUT-side pressure gauge, it is possible to
obtain a differential pressure between the IN-side pressure and the OUT-side pressure of the
dilution water flow rate control device.

[0063] According to a fourth aspect, a liquid supplying method is provided for a liquid
supplying device provided with a flow rate control device configured to measure a flow rate
from a liquid source and control the flow rate based on the measured value, to supply a liquid
from the liquid source to a cleaning device. This method includes a flow rate controlling
step of measuring a flow rate from the liquid source and controlling the flow rate based on
the measured value, a first measuring step of measuring a pressure of a liquid flowing into
the flow rate control device, and a second measuring step of measuring a pressure of a liquid
flowing out from the flow rate control device.

[0064] According to the fourth aspect, it is possible to obtain a differential pressure
between a pressure on the IN-side and a pressure on the OUT-side of the flow rate control
device. Even when the flow rate control device cannot supply a desired flow rate, the
operator can grasp whether the flow rate control device is malfunctioning or the differential
pressure is insufficient by monitoring this differential pressure. When changing the flow
rate control device in association with a change in the process recipe, it is possible to easily
select an appropriate flow rate control device.

[0065] According to a fifth aspect, in the liquid supplying method according to the fourth
aspect, the flow rate control device includes a dilution water flow rate control device
configured to measure a flow rate of dilution water from the dilution water supply source and
control the flow rate based on the measured value and a chemical flow rate control device
configured to measure a flow rate of a chemical from the chemical supply source and control

the flow rate based on the measured value. The flow rate controlling step includes a
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dilution water flow rate controlling step of measuring a flow rate of the dilution water from
the dilution water supply source and controlling the flow rate based on the measured value
and a chemical flow rate controlling step of measuring a flow rate of the chemical from the
chemical supply source and controlling the flow rate based on the measured value. The
liquid supplying method further includes a step of joining the dilution water, a flow rate of
which is controlled and the chemical, a flow rate of which is controlled. ~The first measuring
step includes a step of measuring a pressure of a chemical flowing into the chemical flow rate
control device. The second measuring step includes a step of measuring a pressure of any
one of the chemical flowing out from the chemical flow rate control device, the dilution
water flowing out from the dilution water flow rate control device and a mixed solution of the
chemical and the dilution water.

[0066] According to the fifth aspect, it is possible to measure an IN-side pressure of the
chemical flow rate control device. Furthermore, since the dilution water and the chemical
join together, the pressure of the dilution water flowing out from the dilution water flow rate
control device is equal to the pressure of the chemical flowing out from the chemical flow
rate control device. It is therefore possible to measure an OUT-side pressure of the
chemical flow rate control device by measuring a pressure of any one of the chemical
flowing out from the chemical flow rate control device, dilution water flowing out from the
dilution water flow rate control device and a mixed solution of the chemical and the dilution
water. It is thereby possible to acquire a differential pressure between the IN-side pressure
and the OUT-side pressure of the chemical flow rate control device.

[0067] According to a sixth aspect, in the liquid supplying method according to the fifth
aspect, the first measuring step includes a step of measuring a pressure of the dilution water
flowing into the dilution water flow rate control device.

[0068] According to the sixth aspect, the IN-side pressure of the dilution water flow rate
control device can be measured. Since the OUT-side pressure of the dilution water flow
rate control device is measured in the second measuring step, it is possible to obtain a

differential pressure between the IN-side pressure and the OUT-side pressure of the dilution



water flow rate control device.

REFERENCE SIGNS LIST

[0069] 10 ... DIW supply source
20 ... First chemical supply source
30 ... Second chemical supply source
52 ... Pressure gauge

62 ... Pressure gauge

74 ... Pressure gauge

75 ... Pressure gauge

76 ... Pressure gauge

78 ... Confluence part

79 ... Confluence part

100 ... Chemical supplying device

111 ... CLC
121 ... CLC
131 ... CLC

200 ... Cleaning device
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WHAT IS CLAIMED IS:
1. A liquid supplying device for supplying a liquid from a liquid source to a cleaning device,
comprising:

a flow rate control device comprising a differential pressure type flowmeter and
configured to measure a flow rate of a liquid from the liquid source and control the flow rate based on
the measured value;

an IN-side pressure gauge provided between the liquid source and the flow rate control
device; and

an OUT-side pressure gauge provided between the flow rate control device and the
cleaning device, wherein

the liquid supplying device comprises a plurality of the liquid sources, a plurality of the
IN-side pressure gauges, a plurality of the flow rate control devices, and a confluence part at which
the liquid from the flow rate control device join together, and

the plurality of flow rate control devices are selected from among various flow rate
control devices having different controllable flow rate ranges, based on a differential pressure
obtained from the IN-side pressure gauge and the OUT-side pressure gauge.

2. The liquid supplying device according to claim 1, wherein

the liquid source comprises:

a dilution water supply source; and

a chemical supply source,

the flow rate control device comprises:

a dilution water flow rate control device configured to measure a flow rate
of dilution water from the dilution water supply source and control the flow rate based on the
measured value; and

a chemical flow rate control device configured to measure a flow rate of a

chemical from the chemical supply source and control the flow rate based on the
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measured value,

the dilution water from the dilution water flow rate control device and the hemical from
the chemical flow rate control device join together at the confluence part,

the liquid supplying device further comprises a mixer configured to mix the dilution
water and the chemical supplied from the confluence part,

the IN-side pressure gauge comprises a chemical IN-side pressure gauge provided
between the chemical supply source and the chemical flow rate control device, and

the OUT-side pressure gauge is provided between the mixer and the cleaning device.
3. The liquid supplying device according to claim 2, wherein

the IN-side pressure gauge further comprises a dilution water IN-side pressure gauge
provided between the dilution water supply source and the dilution water flow rate control device.
4, A liquid supplying method for a liquid supplying device provided with a flow rate
control device comprising a differential pressure type flowmeter configured to measures a flow rate
from a liquid source and controlling the flow rate based on the measured value, to supply a liquid
from the liquid source to a cleaning device, the method comprising:

a flow rate controlling step of measuring a flow rate from the liquid source and
controlling the flow rate based on the measured value;

a first measuring step of measuring a pressure of a liquid flowing into the flow rate
control device; and

a second measuring step of measuring a pressure of a liquid flowing out from the flow
rate control device, wherein

the flow rate control device is selected from among various flow rate control devices
having different controllable flow rate ranges, based on a differential pressure between the pressure
measured in the first measuring step and the pressure measured in the second measuring step.

5. The liquid supplying method according to claim 4, wherein
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the flow rate control device comprises:

a dilution water flow rate control device configured to measure a flow
rate of dilution water from a dilution water supply source and control the flow rate based on
the measured value; and

a chemical flow rate control device configured to measure a flow rate
of a chemical from a chemical supply source and control the flow rate based on the measured
value,

the flow rate controlling step comprises:

a dilution water flow rate controlling step of measuring the flow rate
of the dilution water from the dilution water supply source and controlling the flow rate
based on the measured value; and

a chemical flow rate controlling step of measuring the flow rate of the
chemical from the chemical supply source and controlling the flow rate based on the
measured value;

the liquid supplying method further comprises a step of mixing the dilution water,
a flow rate of which is controlled and the chemical, a flow rate of which is controlled,

the first measuring step comprises a step of measuring a pressure of the chemical
flowing into the chemical flow rate control device,

the second measuring step comprises a step of measuring a pressure a mixed
solution of the chemical and the dilution water.
6. The liquid supplying method according to claim 5, wherein the first measuring
step comprises a step of measuring the pressure of the dilution water flowing into the dilution
water flow rate control device.
7. A liquid supplying device for supplying a liquid from a liquid source to a
cleaning device, comprising:

a flow rate control device comprising a differential pressure type flowmeter and
configured to measure a flow rate of a liquid from the liquid source and control the flow rate

based on the measured value;



-4 -

an IN-side pressure gauge provided between the liquid source and the flow rate
control device; and
an OUT-side pressure gauge provided between the flow rate control device and
the cleaning device , wherein
the liquid source comprises:
a dilution water supply source; and
a chemical supply source,
the flow rate control device comprises:

a dilution water flow rate control device configured to measure a flow
rate of dilution water from the dilution water supply source and control the flow rate based on
the measured value; and

a chemical flow rate control device configured to measure a flow rate
of a chemical from the chemical supply source and control the flow rate based on the
measured value,

the liquid supplying device further comprises a confluence part at which the
dilution water from the dilution water flow rate control device and the chemical from the
chemical flow rate control device join together and a mixer configured to mix the dilution
water and the chemical supplied from the confluence part,

the IN-side pressure gauge comprises a chemical IN-side pressure gauge provided
between the chemical supply source and the chemical flow rate control device, and

the OUT-side pressure gauge is provided between the mixer and the cleaning

device.

8. A liquid supplying method for a liquid supplying device provided with a flow rate
control device comprising a differential pressure type flowmeter configured to measure a
flow rate from a liquid source and controlling the flow rate based on the measured value, to
supply a liquid from the liquid source to a cleaning device, the method comprising:

a flow rate controlling step of measuring a flow rate from the liquid source and
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controlling the flow rate based on the measured value;

a first measuring step of measuring a pressure of a liquid flowing into the flow
rate control device; and

a second measuring step of measuring a pressure of a liquid flowing out from the
flow rate control device , wherein

the flow rate control device comprises:

a dilution water flow rate control device configured to measure a flow
rate of dilution water from a dilution water supply source and control the flow rate based on
the measured value; and

a chemical flow rate control device configured to measure a flow rate
of a chemical from a chemical supply source and control the flow rate based on the measured
value,

the flow rate controlling step comprises:

a dilution water flow rate controlling step of measuring the flow rate
of the dilution water from the dilution water supply source and controlling the flow rate
based on the measured value; and

a chemical flow rate controlling step of measuring the flow rate of the
chemical from the chemical supply source and controlling the flow rate based on the
measured value;

the liquid supplying method further comprises a step of mixing the dilution water,
a flow rate of which is controlled and the chemical, a flow rate of which is controlled,

the first measuring step comprises a step of measuring a pressure of the chemical
flowing into the chemical flow rate control device,

the second measuring step comprises a step of measuring a pressure of a mixed

solution of the chemical and the dilution water.



