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TITLE:
CLEANING CHEMICAL LIQUID SUPPLY DEVICE AND CLEANING CHEMICAL LIQUID

SUPPLY METHOD

BACKGROUND
[Technical field]
[0001] The invention relates to a cleaning chemical liquid supply device and a cleaning
chemical liquid supply method.
[Description of Related Art]
[0002] A chemical mechanical polishing (CMP) device has a polishing module for polishing
a surface of a semiconductor substrate in which a semiconductor chip is formed and a cleaning
module for supplying a chemical liquid to and cleaning the semiconductor substrate polished by
the polishing module. Such cleaning module generates a chemical liquid whose concentration
is adjusted by mixing a chemical liquid with dilution water, such as de-ionized water, and cleans
the semiconductor substrate by using the chemical liquid.
[Prior Art Document]
[Patent Document]
[0003]
[Patent Document 1] Japanese Laid-open No. 2016-15469
[Patent Document 2] Japanese Laid-open No. 2018-98452

SUMMARY

[Problem to be Solved]

[0004] In a process of cleaning a semiconductor substrate, for a cleaning device, there are a
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case of using an alkaline chemical liquid and a case of using an acid chemical liquid in
accordance with the pattern on a surface of the semiconductor substrate. In addition, the wiring
width on a pattern surface of the semiconductor substrate has been reduced with the
miniaturization of semiconductor devices, and particles with a particle diameter of 20 nm to 30
nm or less, which may not necessarily be removed in a conventional cleaning process can no
longer be ignored. Here, for example, it is favorable that chemical liquids with different
concentrations can be used in accordance with cleaning portions, so that, for example, a front
surface of a semiconductor substrate on which a pattern is formed is cleaned by using a cleaning
chemical liquid with a relatively high concentration, and a back surface on which a pattern is not
formed is cleaned by using a cleaning chemical liquid with a relatively low concentration. An
objective of the invention is to provide a cleaning device which, in one cleaning device, is cable
of supplying different types of cleaning chemical liquids to a substrate and capable of changing
concentrations and/or flow rates of chemical liquids as needed.

[Means for solving problems]

[0005] According to an embodiment, a cleaning chemical liquid supply device for supplying
a chemical liquid for cleaning a substrate to a cleaning device is provided. The cleaning
chemical liquid supply device includes: a first mixer for mixing a first chemical liquid with
dilution water, and supplying to a first nozzle for supplying the first chemical liquid adjusted to a
desired flow rate and a desired concentration to a first position of the substrate in the cleaning
device; a second mixer for mixing the first chemical liquid with the dilution water, and
supplying to a second nozzle for supplying the first chemical liquid adjusted to a desired flow
rate and a desired concentration to a second position of the substrate, different from the first
position, in the cleaning device; a first dilution water control box for controlling flow rates of the

dilution water supplied to the first mixer and the second mixer; a third mixer for mixing a second
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chemical liquid, different from the first chemical liquid, with the dilution water, and supplying to
a third nozzle for supplying the second chemical liquid adjusted to a desired flow rate and a
desired concentration to a third position of the substrate in the cleaning device; a fourth mixer
for mixing the second chemical liquid with the dilution water, and supplying to a third nozzle for
supplying the second chemical liquid adjusted to a desired flow rate and a desired concentration
to a third position of the substrate in the cleaning device; and a second dilution water control box
for controlling flow rates of the dilution water supplied to the third mixer and the fourth mixer.
BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

FIG. 1 is a schematic front view illustrating a cleaning chemical liquid supply device
according to an embodiment.

FIG. 2 is a flow circuit view of a cleaning module according to an embodiment.

FIG. 3 is a schematic view illustrating a chemical liquid cleaning tank of a cleaning device
according to an embodiment.

FIG. 4 is a view illustrating a first chemical liquid utility box according to an embodiment.

FIG. 5 is a view illustrating a second chemical liquid utility box according to an
embodiment.

FIG. 6 is a view illustrating a first dilution water control box according to an embodiment.

FIG. 7 is a view illustrating a second dilution water control box according to an
embodiment.

FIG. 8 is a view illustrating a first chemical liquid dilution box according to an
embodiment.

FIG. 9 is a view illustrating a second chemical liquid dilution box according to an

embodiment.
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DESCRIPTION OF THE EMBODIMENTS
[0007] In the following, the embodiments of the invention will be described together with
the accompanying drawings. In the accompanying drawings, like or similar elements are
labeled with like or similar reference symbols, and repeated descriptions relating to like or
similar elements will be omitted in the descriptions of the respective embodiments. In addition,
it is possible to apply the features disclosed in the respective embodiments to other
embodiments, provided that these features do not conflict each other.
[0008] FIG. 1 is a schematic front view illustrating a cleaning chemical liquid supply device
according to an embodiment. A cleaning chemical liquid supply device 100 of the embodiment
is configured to be able to supply a chemical liquid (e.g., hydrofluoric acid, ammonia) for
cleaning to a cleaning device 200 having a substrate processing device. The substrate
processing device, for example, includes a polishing device such as a chemical mechanical
polishing (CMP) device.
[0009] As shown in FIG. 1, the cleaning chemical liquid supply device 100 according to the
embodiment includes a case 101, a first dilution water control box 110, a second dilution water
control box 110a, a first chemical liquid dilution box 120, a second chemical liquid dilution box
130, a first chemical liquid utility box 50, and a second chemical liquid utility box 60. The first
dilution water control box 110, the second dilution water control box 110a, the first chemical
liquid dilution box 120, the second chemical liquid dilution box 130, the first chemical liquid
utility box 50, and the second chemical liquid utility box 60 are accommodated in the case 101.
[0010] The first chemical liquid dilution box 120 mixes a first chemical liquid with dilution
water, and generates a chemical liquid (diluted chemical liquid) whose flow rate and

concentration are adjusted. The second chemical liquid dilution box 130 mixes a second
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chemical liquid and dilution water, and generates a chemical liquid (diluted chemical liquid)
whose flow rate and concentration are adjusted. The dilution water is de-ionized water (DIW)
or other dilution media. In the following, the dilution water is described as DIW, the dilution
water may also be a dilution medium other than DIW.

[0011] In the cleaning chemical liquid supply device 100, the first chemical liquid utility box
50 is a configuration for introducing the chemical liquid from a first chemical liquid supply
source 20 into the cleaning chemical liquid supply device 100. In addition, the second
chemical liquid utility box 60 is a configuration for introducing the chemical liquid from a
second chemical liquid supply source 21 into the cleaning chemical liquid supply device 100.
In the example shown in FIG. 1, six chemical liquid utility boxes 50 and 60 are provided in the
cleaning chemical liquid supply device 100, but such configuration merely serves as an example.
The numbers of the chemical liquid utility boxes 50 and 60 may be changed appropriately in
accordance with the specification of the cleaning device 200. The first chemical liquid and the
second chemical liquid can be chemical liquids of different kinds. For example, one of the first
and second chemical liquids can be an alkaline chemical liquid, and the other can be an acid
chemical liquid.

[0012] FIG. 2 is a flow circuit view of a cleaning module according to an embodiment.
The cleaning module includes the cleaning chemical liquid supply device 100 and the cleaning
device 200. In the cleaning chemical liquid supply device 100, the first chemical liquid utility
box 50 is a configuration for introducing the chemical liquid from the first chemical liquid
supply source 20 into the cleaning chemical liquid supply device 100. The first chemical liquid
utility box 50 is connected to a pipe 27 from the first chemical liquid supply source 20 and a
pipe 84 from a DIW supply source 30. In addition, the first chemical liquid utility box 50 is

connected to a pipe 91 for supplying the first chemical liquid to the first chemical liquid dilution
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box 120. Details of the first chemical liquid utility box 50 will be described in the following.
[0013] In the cleaning chemical liquid supply device 100, the second chemical liquid utility
box 60 is a configuration for introducing the chemical liquid from the second chemical liquid
supply source 21 into the cleaning chemical liquid supply device 100. The second chemical
liquid utility box 60 is connected to a pipe 29 from the second chemical liquid supply source 21
and a pipe 85 from the DIW supply source 30. In addition, the second chemical liquid utility
box 60 is connected to a pipe 92 for supplying the second chemical liquid to the second chemical
liquid dilution box 130. Details of the second chemical liquid utility box 60 will be described
in the following.

[0014] In the cleaning chemical liquid supply device 100, the first dilution water control box
110 is connected to a pipe 83 from the DIW supply source 30. In addition, the first dilution
water control box 110 is connected to pipes 86 and 87 for supplying dilution water to the first
chemical liquid dilution box 120. Details of the first dilution water control box 110 will be
described in the following.

[0015] In the cleaning chemical liquid supply device 100, the second dilution water control
box 110a is a configuration for supplying dilution water to the second chemical liquid dilution
box 130. The second dilution water control box 110a is connected to a pipe 83a from the DIW
supply source 30. In addition, the second dilution water control box 110a is connected to pipes
88 and 89 for supplying dilution water to the second chemical liquid dilution box 130. Details
of the second dilution water control box 110a will be described in the following.

[0016] The chemical liquid supply device 100 includes a DIW supply pipe 31. One end of
the DIW supply pipe 31 is connected to the DIW supply source 30, and the other end is
connected to a DIW cleaning part 210 of the cleaning device 200. The DIW supply pipe 31 is

provided with a DIW supply valve 36, a DIW pressure regulation regulator 37, and a DIW
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pressure gauge 38. The DIW supply valve 36 controls the supply of DIW from the DIW supply
source 30 to the DIW supply pipe 31 by being opened and closed. The DIW pressure
regulation regulator 37 regulates the supply pressure of DIW from the DIW supply pipe 31 to the
DIW cleaning part 210. The DIW Pressure gauge 38 measures the pressure of DIW passing
through the inside of the DIW supply pipe 31.

[0017] A branch pipe 82 connected to the pipe 83 to the first dilution water control box 110,
the pipe 83a to the second dilution water control box 110a, the pipe 84 to the first chemical
liquid utility box 50, and the pipe 85 to the second chemical liquid utility box 60 are connected
between the DIW supply valve 36 and the DIW pressure regulation regulator 37 on the DIW
supply pipe 31. The branch pipe 82 is provided with a DIW pressure regulation regulator 77
and a DIW pressure gauge 76. The DIW pressure regulation regulator 77 regulates the supply
pressure of DIW from the branch pipe 82 to each part of the first dilution water control box 110,
the second dilution water control box 110a, the first chemical liquid utility box 50, and the
second chemical liquid utility box 60. The DIW pressure gauge 76 measures the pressure of
DIW passing through the inside of the branch pipe 82.

[0018] In the cleaning chemical liquid supply device 100, the first chemical liquid dilution
box 120 is a configuration for supplying the diluted first chemical liquid to a chemical liquid
cleaning tank 220 of the cleaning device 200. The first chemical liquid dilution box 120 is
connected to the pipe 91 from the first chemical liquid utility box 50 and the pipes 86 and 87
from the first dilution water control box 110. In addition, the first chemical liquid dilution box
120 is connected to pipes 93, 94, and 95 for supplying the diluted first chemical liquid to the
chemical liquid cleaning tank 220. The first chemical liquid dilution box 120 is configured to
be able to dilute the first chemical liquid to at least two different concentrations and supply the

first chemical liquids of different concentrations to the chemical liquid cleaning tank 220.
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Details of the first chemical liquid dilution box 120 will be described in the following.

[0019] In the cleaning chemical liquid supply device 100, the second chemical liquid
dilution box 130 is a configuration for supplying the diluted second chemical liquid to the
chemical liquid cleaning tank 220 of the cleaning device 200. The second chemical liquid
dilution box 130 is connected to the pipe 92 from the second chemical liquid utility box 60 and
the pipes 88 and 89 from the second dilution water control box 110. In addition, the second
chemical liquid dilution box 130 is connected to pipes 96, 97, and 98 for supplying the diluted
second chemical liquid to the chemical liquid cleaning tank 220. The second chemical liquid
dilution box 130 is configured to be able to dilute the second chemical liquid to at least two
different concentrations and supply the second chemical liquids of different concentrations to the
chemical liquid cleaning tank 220. Details of the second chemical liquid dilution box 130 will
be described in the following.

[0020] FIG. 3 is a schematic view illustrating the chemical liquid cleaning tank 220 of the
cleaning device 200 according to an embodiment. The cleaning device 200 is a device
provided in a substrate processing device, such as a polishing device, and cleaning a substrate W.
The chemical liquid cleaning tank 220 is a tank for cleaning the substrate W by using a chemical
liquid in the cleaning device 200. In the embodiment shown in FIG. 3, the substrate W is held
in the chemical liquid cleaning tank 220 by using a substrate holding mechanism (not shown).
The substrate holding mechanism may support only the outer peripheral part of the substrate W,
for example, and hold the substrate W so that the upper surface and the lower surface of the
substrate W are substantially entirely exposed. In addition, the substrate holding mechanism
may be able to hold the substrate W to be rotatable. Any conventional substrate holding
mechanism can be adopted as the substrate holding mechanism in the chemical liquid cleaning

tank 220.
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[0021] As shown in FIG. 3, the chemical liquid cleaning tank 220 includes a first upper
nozzle 224 and a second upper nozzle 234 provided on the upper surface side of the substrate W.
The first upper nozzle 224 and the second upper nozzle 234 are provided above the substrate W
and respectively spray the diluted first chemical liquid and second chemical liquid toward the
upper surface of the substrate W. As shown in the figure, the first upper nozzle 224 is
connected to the pipe 93 from the first chemical liquid dilution box 120. Therefore, the first
upper nozzle 224 can supply the first chemical liquid adjusted to a desired flow rate and
concentration at the first chemical liquid dilution box 120 to the upper surface of the substrate
W. In addition, as shown in the figure, the second upper nozzle 234 is connected to the pipe 96
from the second chemical liquid dilution box 130. Therefore, the second upper nozzle 234 can
supply the second chemical liquid adjusted to a desired flow rate and concentration at the second
chemical liquid dilution box 130 to the upper surface of the substrate W. In order to reduce
pressure loss on the flow passage, nozzles of a low pressure loss type (e.g., one with a flat type
ejection port) may be used as the first upper nozzle 224 and the second upper nozzle 234. By
supplying the chemical liquid by the first upper nozzle 224 or the second upper nozzle 234 to the
vicinity of the center of the substrate W while the substrate W rotates, the chemical liquid
supplied to the upper surface of the substrate W can spread on the substrate W due to centrifugal
force and clean the entire upper surface of the substrate W.

[0022] In an embodiment, the first upper nozzle 224 and the second upper nozzle 234 can be
configured to be able to change nozzle orientations. With the nozzle orientations being
changeable, the chemical liquids can be supplied to any position on the upper surface of the
substrate W. In addition, in an embodiment, the first upper nozzle 224 and the second upper
nozzle 234 may be configured to be movable. With the nozzles being movable, the chemical

liquids can be supplied to any position on the upper surface of the substrate W.
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[0023] In the above embodiment, in the chemical liquid cleaning tank 220, chemical liquids
of different types can be supplied to the upper surface of the substrate W to clean the substrate
W. In the substrate processing device, there is case where it is necessary to use different types
of chemical liquids to clean the substrate in a substrate processing process. In such case as
well, the same cleaning device 200 and chemical liquid cleaning tank 220 can be used to clean
the substrate W.

[0024] As shown in FIG. 3, the chemical liquid cleaning tank 220 includes a first lower
nozzle 225 and a second lower nozzle 235 provided on the lower surface side of the substrate W.
The first lower nozzle 225 and the second lower nozzle 235 are provided below the substrate W
and respectively spray the diluted first chemical liquid and second chemical liquid toward the
lower surface of the substrate W. As shown in the figure, the first lower nozzle 225 is
connected to the pipe 94 from the first chemical liquid dilution box 120. Therefore, the first
lower nozzle 225 can supply the first chemical liquid adjusted to a desired flow rate and
concentration at the first chemical liquid dilution box 120 to the lower surface of the substrate
W. In addition, as shown in the figure, the second lower nozzle 235 is connected to the pipe 97
from the second chemical liquid dilution box 130. Therefore, the second lower nozzle 235 can
supply the second chemical liquid adjusted to a desired flow rate and concentration at the second
chemical liquid dilution box 130 to the lower surface of the substrate W.  The first lower nozzle
225 and the second lower nozzle 235 have a configuration in which multiple nozzle holes are
provided in an elongated cylindrical housing, for example. The cylindrical housing has a
longitudinal dimension approximately equal to the diameter of the substrate W. By applying
the chemical liquid from the first lower nozzle 225 or the second lower nozzle 235 to the lower
surface of the substrate W, the entire lower surface of the substrate W can be cleaned.

[0025] In an embodiment, the first lower nozzle 225 and the second lower nozzle 235 can be
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configured to be able to change nozzle orientations. With the nozzle orientations being
changeable, the chemical liquids can be supplied to any position on the lower surface of the
substrate W. In addition, in an embodiment, the first lower nozzle 225 and the second lower
nozzle 235 may be configured to be movable. With the nozzles being movable, the chemical
liquids can be supplied to any position on the lower surface of the substrate W. In order to
reduce pressure loss on the flow passage, nozzles of a low pressure loss type may be used as the
first lower nozzle 225 and the second lower nozzle 235.

[0026] In an embodiment, the chemical liquid cleaning tank 220 includes a waiting part 226,
as shown in FIG. 3. A substrate waiting to be cleaned by the cleaning device 200 can be
provided in the waiting part 226. As shown in FIG. 3, the waiting part 226 is connected to the
pipe 95 from the first chemical liquid dilution box 120 and the second chemical liquid dilution
box 130. Therefore, the waiting part 226 can supply the first chemical liquid adjusted to the
desired flow rate and concentration at the first chemical liquid dilution box 120 and the second
chemical liquid adjusted to the desired flow rate and concentration at the second chemical liquid
dilution box 130 with respect to the substrate that is waiting. In addition, in the chemical liquid
cleaning tank 220, when the substrate W is not being cleaned by using the upper nozzles 224 and
234 and the lower nozzles 225 and 235, by supplying chemical liquids to the waiting part 226,
the pipe 91 from the first chemical liquid utility box 50 to the first chemical liquid dilution box
120 and the pipe 92 from the second chemical liquid utility box 60 to the second chemical liquid
dilution box 130 can be flushed.

[0027] FIG. 4 is a view illustrating the first chemical liquid utility box 50 according to an
embodiment.  As shown in FIG. 4, the first chemical liquid utility box 50 is connected to the
pipe 27 from the first chemical liquid supply source 20. As shown in FIG. 4, the first chemical

liquid utility box 50 includes a lockout valve 53, a chemical liquid opening/closing valve 51, and
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a pressure gauge 52. In addition, the first chemical liquid utility box 50 includes a flushing
opening/closing valve 71 provided at the pipe 84 from the DIW supply source 30. The pipe 84
from the DIW supply source 30 is connected between the opening/closing valve 51 and the
pressure gauge 52 via the flushing opening/closing valve 71. The opening/closing valves 51
and 71 are controlled to open or close according to a signal from the control device 150. In
addition, the opening/closing valves 51 and 71, as well as other opening/closing valves described
in the specification, can be ones driven pneumatically or electromagnetically. In the
embodiment of the drawings, by supplying DIW downstream via the flushing opening/closing
valve 71, pipe cleaning can be performed. For example, in the case where a standby state in
which a chemical liquid for cleaning the substrate is not supplied continues, the chemical liquid
remaining in the pipes becomes deteriorated. Therefore, by periodically cleaning the pipes in
the standby, at the time when the cleaning process of the substrate resumes, a new chemical
liquid can be supplied. The lockout valve 53 is a valve opened or closed manually. For
example, the lockout valve 53 is used at the time when the first chemical liquid supply source 20
is disconnected from the cleaning chemical liquid supply device 100 during maintenance. The
pressure gauge 52 detects the pressure of the chemical liquid introduced from the first chemical
liquid supply source 20 into the cleaning chemical liquid supply device 100. The first chemical
liquid utility box 50 is connected to the pipe 91 for supplying the first chemical liquid to the first
chemical liquid dilution box 120.

[0028] FIG. 5 is a view illustrating the second chemical liquid utility box 60 according to an
embodiment. As shown in FIG. 5, the second chemical liquid utility box 60 is connected to the
pipe 29 from the second chemical liquid supply source 21. As shown in FIG. 5, the second
chemical liquid utility box 60 includes a lockout valve 63, a chemical liquid opening/closing

valve 61, and a pressure gauge 62. In addition, the second chemical liquid utility box 60
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includes a flushing opening/closing valve 72 provided at the pipe 85 from the DIW supply
source 30. The pipe 85 from the DIW supply source 30 is connected between the
opening/closing valve 61 and the pressure gauge 62 via the flushing opening/closing valve 72.
The opening/closing valves 61 and 72 are controlled to open or close according to a signal from
the control device 150. In the embodiment of the drawings, by supplying DIW downstream via
the flushing opening/closing valve 72, pipe cleaning can be performed. For example, in the
case where a standby state in which a chemical liquid for cleaning the substrate is not supplied
continues, the chemical liquid remaining in the pipes becomes deteriorated. Therefore, by
periodically cleaning the pipes in the standby, at the time when the cleaning process of the
substrate resumes, a new chemical liquid can be supplied. The lockout valve 63 is a valve
opened or closed manually. For example, the lockout valve 53 is used at the time when the
second chemical liquid supply source 21 is disconnected from the cleaning chemical liquid
supply device 100 during maintenance. The pressure gauge 62 detects the pressure of the
chemical liquid introduced from the second chemical liquid supply source 21 into the cleaning
chemical liquid supply device 100. The second chemical liquid utility box 60 is connected to
the pipe 92 for supplying the second chemical liquid to the second chemical liquid dilution box
130.

[0029] FIG. 6 is a view illustrating the first dilution water control box 110 according to an
embodiment. As shown in FIG. 2, the first dilution water control box 110 is connected to the
pipe 83 from the DIW supply source 30. Inside the first dilution water control box 110, the
pipe 83 is branched into two.

[0030] As shown in FIG. 6, a first dilution water closed loop controller (CLC) 111 and a
dilution water supply valve 113 are connected to the pipe of one of the branches from the pipe

83, and are connected to the pipe 86 to the first chemical liquid dilution box 120. The first
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dilution water CLC 111 adjusts the flow rates of the dilution water supplied to the dilution water
supply valve 113 and the first chemical liquid dilution box 120. In addition, the first dilution
water CLC 111 includes a flowmeter measuring the flow rate of the dilution water flowing to the
first dilution water CLC 111. The first dilution water CLC 111, based on the measurement
result, modulates (feedback control) the opening degree of an internal control valve 112 of the
first dilution water CLC 111, so that the flow rate of the dilution water flowing in the first
dilution water CLC 111 becomes a desired flow rate.

[0031] As shown in FIG. 6, a second dilution water closed loop controller (CLC) 111a and a
dilution water supply valve 113a are connected to the pipe of the other of the branches from the
pipe 83, and are connected to the pipe 87 to the first chemical liquid dilution box 120. The
second dilution water CLC 111a adjusts the flow rates of the dilution water supplied to the
dilution water supply valve 113a and the first chemical liquid dilution box 120. In addition, the
second dilution water CLC 111a includes a flowmeter measuring the flow rate of the dilution
water flowing to the second dilution water CLC 111a. The second dilution water CLC 111a,
based on the measurement result, modulates (feedback control) the opening degree of an internal
control valve 112a of the second dilution water CLC 111a, so that the flow rate of the dilution
water flowing in the second dilution water CLC 111a becomes a desired flow rate.

[0032] FIG. 7 is a view illustrating the second dilution water control box 110a according to
an embodiment. As shown in FIG. 2, the second dilution water control box 110a is connected
to the pipe 83a from the DIW supply source 30. Inside the second dilution water control box
110a, the pipe 83 is branched into two.

[0033] As shown in FIG. 7, a third dilution water closed loop controller (CLC) 141 and a
dilution water supply valve 143 are connected to the pipe of one of the branches from the pipe

83a, and are connected to the pipe 88 to the second chemical liquid dilution box 130. The third
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dilution water CLC 141 adjusts the flow rates of the dilution water supplied to the dilution water
supply valve 143 and the second chemical liquid dilution box 130. In addition, the third
dilution water CLC 141 includes a flowmeter measuring the flow rate of the dilution water
flowing to the third dilution water CLC 141. The third dilution water CLC 141, based on the
measurement result, modulates (feedback control) the opening degree of an internal control
valve 142 of the third dilution water CLC 141, so that the flow rate of the dilution water flowing
in the third dilution water CLC 141 becomes a desired flow rate.

[0034] As shown in FIG. 7, a fourth dilution water closed loop controller (CLC) 141a and a
dilution water supply valve 143a are connected to the pipe of the other of the branches from the
pipe 83a, and are connected to the pipe 89 to the second chemical liquid dilution box 130. The
fourth dilution water CLC 141a adjusts the flow rates of the dilution water supplied to the
dilution water supply valve 143a and the second chemical liquid dilution box 130. In addition,
the fourth dilution water CLC 141a includes a flowmeter measuring the flow rate of the dilution
water flowing to the fourth dilution water CLC 141a. The fourth dilution water CLC 141a,
based on the measurement result, modulates (feedback control) the opening degree of an internal
control valve 142a of the fourth dilution water CLC 141, so that the flow rate of the dilution
water flowing in the fourth dilution water CLC 141a becomes a desired flow rate.

[0035] FIG. 8 is a view illustrating the first chemical liquid dilution box 120 according to an
embodiment. The first chemical liquid dilution box 120 controls the flow rate of the chemical
liquid, mixes the dilution water whose flow rate is controlled with the chemical liquid, and
supplies chemical liquids with desired flow rates and concentrations to the pipes 93, 94, 95 to the
cleaning device 200. As shown in FIG. 2, the first chemical liquid dilution box 120 is
connected to the pipe 91 from the first chemical liquid utility box 50. Inside the first chemical

liquid dilution box 120, the pipe 91 is branched into two.
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[0036] As shown in FIG. 8, a first chemical liquid closed loop controller (CLC) 121, a first
mixer 171, a pressure gauge 173, and a chemical liquid valve 123 are connected to the pipe of
one of the branches from the pipe 91, and are connected to the pipe 93 to the chemical liquid
cleaning tank 220. The first chemical liquid CLC 121 adjusts the flow rate of the first chemical
liquid supplied to the first mixer 171. In addition, the first chemical liquid CLC 121 includes a
flowmeter measuring the flow rate of the chemical liquid flowing to the first chemical liquid
CLC 121. The first chemical liquid CLC 121, based on the measurement result, modulates
(feedback control) the opening degree of an internal control valve 122 of the first chemical
liquid CLC 121, so that the flow rate of the chemical liquid flowing in the first chemical liquid
CLC 121 becomes a desired flow rate. In the first chemical liquid dilution box 120, the pipe 86
from the first dilution water control box 110 is connected between the first chemical liquid CLC
121 and the first mixer 171 via an opening/closing valve 128. The first chemical liquid
adjusted to the desired flow rate and concentration by the first chemical liquid CLC 121 and the
dilution water adjusted to the desired flow rate and concentration by the first dilution water CLC
111 of the first dilution water control box 110 are supplied to the first mixer 171. Therefore,
the first mixer 171 can generate a chemical liquid with the desired concentration. The chemical
liquid adjusted to the desired concentration by the first mixer 171 can be supplied to the upper
surface of the substrate W from the first upper nozzle 224 provided in the chemical liquid
cleaning tank 220.

[0037] As shown in FIG. 8, a second chemical liquid closed loop controller (CLC) 124, a
second mixer 172, a pressure gauge 174, and chemical liquid valves 126, 127 are connected to
the pipe of the other of the branches from the pipe 91, and are connected to the pipes 94, 95 to
the chemical liquid cleaning tank 220. The second chemical liquid CLC 124 adjusts the flow

rate of the first chemical liquid supplied to the second mixer 172. In addition, the second
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chemical liquid CLC 124 includes a flowmeter measuring the flow rate of the chemical liquid
flowing to the second chemical liquid CLC 124. The second chemical liquid CLC 124, based
on the measurement result, modulates (feedback control) the opening degree of an internal
control valve 125 of the second chemical liquid CLC 124, so that the flow rate of the chemical
liquid flowing in the second chemical liquid CLC 124 becomes a desired flow rate. In the first
chemical liquid dilution box 120, the pipe 87 from the first dilution water control box 110 is
connected between the second chemical liquid CLC 124 and the second mixer 172 via an
opening/closing valve 129. The first chemical liquid adjusted to the desired flow rate and
concentration by the second chemical liquid CLC 124 and the dilution water adjusted to the
desired flow rate and concentration by the second dilution water CLC 111a of the first dilution
water control box 110 are supplied to the second mixer 172. Therefore, the second mixer 172
can generate a chemical liquid with the desired concentration. The chemical liquid adjusted to
the desired concentration by the second mixer 172 can be supplied to the lower surface of the
substrate W from the first lower nozzle 225 provided in the chemical liquid cleaning tank 220.
In addition, as shown in FIG. 8, a branch path is provided downstream of the second mixer 172,
and can supply the chemical liquid to the waiting part 226 of the chemical liquid cleaning tank
220 via the chemical liquid valve 127.

[0038] FIG. 9 is a view illustrating the second chemical liquid dilution box 130 according to
an embodiment. The second chemical liquid dilution box 130 controls the flow rate of the
chemical liquid, mixes the dilution water whose flow rate is controlled with the chemical liquid,
and outputs chemical liquids with desired flow rates and concentrations to the pipes 96, 97, 98 to
the cleaning device 200. As shown in FIG. 2, the second chemical liquid dilution box 130 is
connected to the pipe 92 from the second chemical liquid utility box 60. Inside the second

chemical liquid dilution box 130, the pipe 91 is branched into two.
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[0039] As shown in FIG. 9, a third chemical liquid closed loop controller (CLC) 131, a third
mixer 181, a pressure gauge 183, and a chemical liquid valve 133 are connected to the pipe of
one of the branches from the pipe 92, and are connected to the pipe 96 to the chemical liquid
cleaning tank 220. The third chemical liquid CLC 131 adjusts the flow rate of the second
chemical liquid supplied to the third mixer 181. In addition, the third chemical liquid CLC 131
includes a flowmeter measuring the flow rate of the chemical liquid flowing to the third
chemical liquid CLC 131. The third chemical liquid CLC 131, based on the measurement
result, modulates (feedback control) the opening degree of an internal control valve 132 of the
third chemical liquid CLC 131, so that the flow rate of the chemical liquid flowing in the third
chemical liquid CLC 131 becomes a desired flow rate. In the second chemical liquid dilution
box 130, the pipe 88 from the second dilution water control box 110a is connected between the
third chemical liquid CLC 131 and the third mixer 181 via an opening/closing valve 138. The
second chemical liquid adjusted to the desired flow rate and concentration by the third chemical
liquid CLC 131 and the dilution water adjusted to the desired flow rate and concentration by the
third dilution water CLC 141 of the second dilution water control box 110a are supplied to the
third mixer 181. Therefore, the third mixer 181 can generate a chemical liquid with the desired
concentration. The chemical liquid adjusted to the desired concentration by the third mixer 181
can be supplied to the upper surface of the substrate W from the second upper nozzle 234
provided in the chemical liquid cleaning tank 220.

[0040] As shown in FIG. 9, a fourth chemical liquid closed loop controller (CLC) 134, a
fourth mixer 182, a pressure gauge 184, and chemical liquid valves 136, 137 are connected to
the pipe of the other of the branches from the pipe 92, and are connected to the pipes 97, 98 to
the chemical liquid cleaning tank 220. The fourth chemical liquid CLC 134 adjusts the flow

rate of the second chemical liquid supplied to the fourth mixer 182. In addition, the fourth
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chemical liquid CLC 134 includes a flowmeter measuring the flow rate of the chemical liquid
flowing to the fourth chemical liquid CLC 134. The fourth chemical liquid CLC 134, based on
the measurement result, modulates (feedback control) the opening degree of an internal control
valve 135 of the fourth chemical liquid CLC 134, so that the flow rate of the chemical liquid
flowing in the fourth chemical liquid CLC 134 becomes a desired flow rate. In the second
chemical liquid dilution box 130, the pipe 89 from the second dilution water control box 110a is
connected between the fourth chemical liquid CLC 134 and the fourth mixer 182 via an
opening/closing valve 139. The second chemical liquid adjusted to the desired flow rate and
concentration by the fourth chemical liquid CLC 134 and the dilution water adjusted to the
desired flow rate and concentration by the fourth dilution water CLC 141a of the second dilution
water control box 110a are supplied to the fourth mixer 182. Therefore, the fourth mixer 182
can generate a chemical liquid with the desired concentration. The chemical liquid adjusted to
the desired concentration by the fourth mixer 182 can be supplied to the lower surface of the
substrate W from the second lower nozzle 235 provided in the chemical liquid cleaning tank
220. Inaddition, as shown in FIG. 9, a branch path is provided downstream of the fourth mixer
182, and can supply the chemical liquid to the waiting part 226 of the chemical liquid cleaning
tank 220 via the chemical liquid valve 137.

[0041] The control device 150 (see FIG. 2), for example, may be a control device provided
with respect to the cleaning chemical liquid supply device 100, may be a control device provided
with respect to the cleaning module, and may also be a control device provided with respect to
the substrate processing device such as a polishing device provided with the cleaning module.
The control device 150 includes a computer or a control circuit such as a microcomputer and a
sequencer, and a recording medium (volatile, non-volatile memories, etc.) storing a program

executed by the control circuit. The program includes a program carrying out supply of the
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chemical liquid (diluted chemical liquid) as well as cleaning by the cleaning chemical liquid
supply device 100 and the cleaning device 200. The respective parts of the cleaning chemical
liquid supply device 100 and the cleaning device 200 are controlled according to the program.
The program may also be stored in a recording medium (CD, flash memory, etc.)
attachable/detachable to/from the control device 150. Moreover, the control device 150 may
also be stored in a recording medium readable in a wired or wireless manner.

[0042] In the above embodiment, in the chemical liquid cleaning tank 220, different types of
chemical liquids of the first chemical liquid and the second chemical liquid can be supplied to
the substrate to clean the substrate. A type of the chemical liquid suitable for the pattern of the
front surface of the substrate or suitable for the process just applied to the substrate can be
selected to clean the substrate. For example, one of the first chemical liquid and the second
chemical liquid can be an alkaline chemical liquid, and the other can be an acid chemical liquid.
[0043] In addition, in the above embodiment, chemical liquids with different concentrations
can be supplied to the upper surface and the lower surface of the substrate. For example, a
chemical liquid with a higher concentration can be supplied to the front surface of the substrate,
and a chemical liquid with a lower concentration can be supplied to the back surface of the
substrate, thereby cleaning the entire substrate. In addition, in the above embodiment, the flow
rate of the chemical liquid supplied to the substrate can be controlled arbitrarily. For example,
it may also be that a chemical liquid with a higher flow rate is supplied to the front surface of the
substrate, and a chemical liquid with a lower flow rate is supplied to the back surface of the
substrate. Moreover, when the substrate is being cleaned, the concentration and/or the flow rate
of the chemical liquid can also be changed. For example, it may also be controlled that at an
initial stage of the cleaning, the concentration and/or the flow rate of the chemical liquid is

higher, and, as the cleaning proceeds, the concentration and/or the flow rate of the chemical
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liquid is decreased.

[0044] Although the cleaning chemical liquid supply device 100 is configured to supply the
cleaning chemical liquid to one cleaning device 200 in the embodiment shown herein, the
cleaning chemical liquid supply device 100 according to other embodiments may also be
configured to supply chemical liquids to two or more cleaning devices 200. In the case where
chemical liquids are supplied to multiple cleaning devices 200, configurations equivalent to the
first chemical liquid utility box 50, the second chemical liquid utility box 60, the first chemical
liquid dilution box 120, and the second chemical liquid dilution box 130 are respectively
provided in correspondence with the number of the cleaning devices 200, the first dilution water
control box 110 and the second dilution water control box 110a are provided with branch paths,
and a configuration in which the dilution water is supplied to the configurations respectively
equivalent to the first chemical liquid dilution box 120 and the second chemical liquid dilution
box 130 can be arranged.

[0045] Although the embodiments of the invention have been described above based on
some examples, the embodiments of the invention are for facilitating the understanding of the
invention and do not limit the invention. The invention can be modified and improved without
departing from the spirit thereof, and it goes without saying that the present invention includes
an equivalent thereof. In addition, within the range where at least a part of the
above-mentioned issues can be solved, or at least a part of the effect can be achieved, any
combination or omission of each component described in the claims and the specification is
possible.

[0046] At least the following technical ideas are grasped from the above-described
embodiment.

[Aspect 1] According to Aspect 1, a cleaning chemical liquid supply device for supplying
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a chemical liquid for cleaning a substrate to a cleaning device is provided. The cleaning
chemical liquid supply device includes: a first mixer for mixing a first chemical liquid with
dilution water, and supplying to a first nozzle for supplying the first chemical liquid adjusted to a
desired flow rate and a desired concentration to a first position of the substrate in the cleaning
device; a second mixer for mixing the first chemical liquid with the dilution water, and
supplying to a second nozzle for supplying the first chemical liquid adjusted to a desired flow
rate and a desired concentration to a second position of the substrate, different from the first
position, in the cleaning device; a first dilution water control box for controlling flow rates of the
dilution water supplied to the first mixer and the second mixer; a third mixer for mixing a second
chemical liquid, different from the first chemical liquid, with the dilution water, and supplying to
a third nozzle for supplying the second chemical liquid adjusted to a desired flow rate and a
desired concentration to a third position of the substrate in the cleaning device; a fourth mixer
for mixing the second chemical liquid with the dilution water, and supplying to a third nozzle for
supplying the second chemical liquid adjusted to a desired flow rate and a desired concentration
to a third position of the substrate in the cleaning device; and a second dilution water control box
for controlling flow rates of the dilution water supplied to the third mixer and the fourth mixer.
[0047] [Aspect 2] According to Aspect 2, in the cleaning chemical liquid supply device
according to Aspect 1, the first nozzle is provided to supply the first chemical liquid to an upper
surface of the substrate, the second nozzle is provided to supply the first chemical liquid to a
lower surface of the substrate, the third nozzle is provided to supply the second chemical liquid
to the upper surface of the substrate, and the fourth nozzle is provided to supply the second
chemical liquid to the lower surface of the substrate,

[0048] [Aspect 3] According to Aspect 3, the cleaning chemical liquid supply device

according to Aspect 1 or 2 includes: a first chemical liquid closed loop controller for controlling
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a flow rate of the first chemical liquid supplied to the first mixer; a first dilution water closed
loop controller for controlling a flow rate of the dilution water supplied to the first mixer, a
second chemical liquid closed loop controller for controlling a flow rate of the first chemical
liquid supplied to the second mixer; a second dilution water closed loop controller for
controlling a flow rate of the dilution water supplied to the second mixer, a third chemical liquid
closed loop controller for controlling a flow rate of the second chemical liquid supplied to the
third mixer; a third dilution water closed loop controller for controlling a flow rate of the dilution
water supplied to the third mixer, a fourth chemical liquid closed loop controller for controlling a
flow rate of the second chemical liquid supplied to the fourth mixer; and a fourth dilution water
closed loop controller for controlling a flow rate of the dilution water supplied to the fourth
mixer.

[0049] [Aspect 4] According to Aspect 4, in the cleaning chemical liquid supply device
according to any one of Aspects 1 to 3, one of the first chemical liquid and the second chemical
liquid is an alkaline chemical liquid, and the other is an acid chemical liquid.

[0050] [Aspect 5] According to Aspect 5, a cleaning chemical liquid supply device for
supplying a chemical liquid for cleaning a substrate to a cleaning method is provided. The
cleaning chemical liquid supply method includes: a process of controlling flow rates of a first
chemical liquid and dilution water while supplying the first chemical liquid and the dilution
water to a first mixer; a process of supplying the first chemical liquid to a first position of the
substrate from the first mixer; a process of controlling flow rates of the first chemical liquid and
the dilution water while supplying the first chemical liquid and the dilution water to a second
mixer; a process of supplying the first chemical liquid to a second position, differing from the
first position, of the substrate from the second mixer; a process of controlling flow rates of a

second chemical liquid and the dilution water while supplying the second chemical liquid and
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the dilution water to a third mixer; a process of supplying the second chemical liquid to a third
position of the substrate from the third mixer; a process of controlling flow rates of the second
chemical liquid and the dilution water while supplying the second chemical liquid and the
dilution water to a fourth mixer; and a process of supplying the second chemical liquid to a
fourth position, differing from the third position, of the substrate from the fourth mixer.

[0051] [Aspect 6] According to Aspect 6, in the cleaning chemical liquid supply method
according to Aspect 5, the first position of the substrate is on an upper surface of the substrate,
the second position of the substrate is on an lower surface of the substrate, the third position of
the substrate is on the upper surface of the substrate, and the fourth position of the substrate is on
the lower surface of the substrate.

[0052] [Aspect 7] According to Aspect 7, in the cleaning chemical liquid supply method
according to Aspect 5 or 6, control of the flow rates of the first chemical liquid and the dilution
water to the first mixer includes performing feedback control based on the respective flow rates
of the first chemical liquid and the dilution water supplied to the first mixer, control of the flow
rates of the first chemical liquid and the dilution water to the second mixer includes performing
feedback control based on the respective flow rates of the first chemical liquid and the dilution
water supplied to the second mixer, control of the flow rates of the second chemical liquid and
the dilution water to the third mixer includes performing feedback control based on the
respective flow rates of the second chemical liquid and the dilution water supplied to the third
mixer, and control of the flow rates of the second chemical liquid and the dilution water to the
fourth mixer includes performing feedback control based on the respective flow rates of the
second chemical liquid and the dilution water supplied to the fourth mixer.

[0053] [Aspect 8] According to Aspect 8, the cleaning chemical liquid supply method

according to any one of Aspects 5 to 7 includes at least one of processes (1) to (4) as follows: (1)
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the process of controlling the flow rates of the first chemical liquid and the dilution water while
supplying the first chemical liquid and the dilution water to the first mixer is controlled so that,
at an early stage of cleaning of the substrate, a concentration and/or a flow rate of the first
chemical liquid supplied to the first position of the substrate from the first mixer is relatively
high, (2) the process of controlling the flow rates of the first chemical liquid and the dilution
water while supplying the first chemical liquid and the dilution water to the second mixer is
controlled so that, at the early stage of cleaning of the substrate, a concentration and/or a flow
rate of the first chemical liquid supplied to the second position of the substrate from the second
mixer is relatively high, (3) the process of controlling the flow rates of the second chemical
liquid and the dilution water while supplying the second chemical liquid and the dilution water
to the third mixer is controlled so that, at the early stage of cleaning of the substrate, a
concentration and/or a flow rate of the second chemical liquid supplied to the third position of
the substrate from the third mixer is relatively high, and (4) the process of controlling the flow
rates of the second chemical liquid and the dilution water while supplying the second chemical
liquid and the dilution water to the fourth mixer is controlled so that, at the early stage of
cleaning of the substrate, a concentration and/or a flow rate of the second chemical liquid
supplied to the fourth position of the substrate from the fourth mixer is relatively high.
[0054] [Aspect 9] According to Aspect 9, in the cleaning chemical liquid supply device
according to any one of Aspects 5 to 8, one of the first chemical liquid and the second chemical
liquid is an alkaline chemical liquid, and the other is an acid chemical liquid.

[Description of Symbols]
[0055]

20: First chemical liquid supply source;

21: Second chemical liquid supply source;
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30: DIW supply source;

50: First chemical liquid utility box;

60: Second chemical liquid utility box;

100:

110:

Cleaning chemical liquid supply device;

First dilution water control box;

110a: Second dilution water control box;

120:

130:

150:

171:

172:

181:

182:

200:

210:

220:

224:

225:

226:

234:

235:

First chemical liquid dilution box;
Second chemical liquid dilution box;
Control device;

First mixer;

Second mixer;

Third mixer;

Fourth mixer;

Cleaning device;

DIW cleaning part;

Chemical liquid cleaning tank;
First upper nozzle;

First lower nozzle;

Waiting part;

Second upper nozzle;

Second lower nozzle;

W: Substrate.
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CLAIMS
[Claim 1]

A cleaning chemical liquid supply device for supplying a chemical liquid for cleaning a
substrate to a cleaning device, the cleaning chemical liquid supply device comprising:

a first mixer for mixing a first chemical liquid with dilution water, and supplying to a
first nozzle for supplying the first chemical liquid adjusted to a desired flow rate and a desired
concentration to a first position of the substrate in the cleaning device;

a second mixer for mixing the first chemical liquid with the dilution water, and supplying
to a second nozzle for supplying the first chemical liquid adjusted to a desired flow rate and a
desired concentration to a second position of the substrate, different from the first position, in the
cleaning device;

a first dilution water control box for controlling flow rates of the dilution water supplied
to the first mixer and the second mixer,

a third mixer for mixing a second chemical liquid, different from the first chemical
liquid, with the dilution water, and supplying to a third nozzle for supplying the second chemical
liquid adjusted to a desired flow rate and a desired concentration to a third position of the
substrate in the cleaning device;

a fourth mixer for mixing the second chemical liquid with the dilution water, and
supplying to a third nozzle for supplying the second chemical liquid adjusted to a desired flow
rate and a desired concentration to a third position of the substrate in the cleaning device; and

a second dilution water control box for controlling flow rates of the dilution water

supplied to the third mixer and the fourth mixer.
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[Claim 2]

The cleaning chemical liquid supply device as claimed in claim 1, wherein the first
nozzle is provided to supply the first chemical liquid to an upper surface of the substrate,

the second nozzle is provided to supply the first chemical liquid to a lower surface of the
substrate,

the third nozzle is provided to supply the second chemical liquid to the upper surface of
the substrate, and

the fourth nozzle is provided to supply the second chemical liquid to the lower surface of

the substrate.

[Claim 3]

The cleaning chemical liquid supply device as claimed in claim 1 or 2, comprising:

a first chemical liquid closed loop controller for controlling a flow rate of the first
chemical liquid supplied to the first mixer;

a first dilution water closed loop controller for controlling a flow rate of the dilution
water supplied to the first mixer,

a second chemical liquid closed loop controller for controlling a flow rate of the first
chemical liquid supplied to the second mixer;

a second dilution water closed loop controller for controlling a flow rate of the dilution
water supplied to the second mixer,

a third chemical liquid closed loop controller for controlling a flow rate of the second
chemical liquid supplied to the third mixer;

a third dilution water closed loop controller for controlling a flow rate of the dilution

water supplied to the third mixer,
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a fourth chemical liquid closed loop controller for controlling a flow rate of the second
chemical liquid supplied to the fourth mixer; and
a fourth dilution water closed loop controller for controlling a flow rate of the dilution

water supplied to the fourth mixer.

[Claim 4]
The cleaning chemical liquid supply device as claimed in any one of claims 1 to 3,
wherein one of the first chemical liquid and the second chemical liquid is an alkaline chemical

liquid, and the other is an acid chemical liquid.

[Claim 5]

A cleaning chemical liquid supply method for supplying a chemical liquid for cleaning a
substrate to a cleaning device, the cleaning chemical liquid supply method comprising:

a process of controlling flow rates of a first chemical liquid and dilution water while
supplying the first chemical liquid and the dilution water to a first mixer;

a process of supplying the first chemical liquid to a first position of the substrate from the
first mixer;

a process of controlling flow rates of the first chemical liquid and the dilution water
while supplying the first chemical liquid and the dilution water to a second mixer;

a process of supplying the first chemical liquid to a second position, differing from the
first position, of the substrate from the second mixer;

a process of controlling flow rates of a second chemical liquid and the dilution water
while supplying the second chemical liquid and the dilution water to a third mixer;

a process of supplying the second chemical liquid to a third position of the substrate from
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the third mixer;

a process of controlling flow rates of the second chemical liquid and the dilution water
while supplying the second chemical liquid and the dilution water to a fourth mixer; and

a process of supplying the second chemical liquid to a fourth position, differing from the

third position, of the substrate from the fourth mixer.

[Claim 6]
The cleaning chemical liquid supply method as claimed in claim 5,
wherein the first position of the substrate is on an upper surface of the substrate,
the second position of the substrate is on an lower surface of the substrate,
the third position of the substrate is on the upper surface of the substrate, and

the fourth position of the substrate is on the lower surface of the substrate.

[Claim 7]

The cleaning chemical liquid supply method as claimed in claim 5 or 6,

wherein control of the flow rates of the first chemical liquid and the dilution water to the
first mixer includes performing feedback control based on the respective flow rates of the first
chemical liquid and the dilution water supplied to the first mixer,

control of the flow rates of the first chemical liquid and the dilution water to the second
mixer includes performing feedback control based on the respective flow rates of the first
chemical liquid and the dilution water supplied to the second mixer,

control of the flow rates of the second chemical liquid and the dilution water to the third
mixer includes performing feedback control based on the respective flow rates of the second

chemical liquid and the dilution water supplied to the third mixer, and
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control of the flow rates of the second chemical liquid and the dilution water to the fourth
mixer includes performing feedback control based on the respective flow rates of the second

chemical liquid and the dilution water supplied to the fourth mixer.

[Claim 8]

The cleaning chemical liquid supply method as claimed in any one of claims 5 to 7,
comprising at least one of processes (1) to (4) as follows:

(1) the process of controlling the flow rates of the first chemical liquid and the dilution
water while supplying the first chemical liquid and the dilution water to the first mixer is
controlled so that, at an early stage of cleaning of the substrate, a concentration and/or a flow
rate of the first chemical liquid supplied to the first position of the substrate from the first mixer
is relatively high,

(2) the process of controlling the flow rates of the first chemical liquid and the dilution
water while supplying the first chemical liquid and the dilution water to the second mixer is
controlled so that, at the early stage of cleaning of the substrate, a concentration and/or a flow
rate of the first chemical liquid supplied to the second position of the substrate from the second
mixer is relatively high,

(3) the process of controlling the flow rates of the second chemical liquid and the dilution
water while supplying the second chemical liquid and the dilution water to the third mixer is
controlled so that, at the early stage of cleaning of the substrate, a concentration and/or a flow
rate of the second chemical liquid supplied to the third position of the substrate from the third
mixer is relatively high, and

(4) the process of controlling the flow rates of the second chemical liquid and the dilution

water while supplying the second chemical liquid and the dilution water to the fourth mixer is
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controlled so that, at the early stage of cleaning of the substrate, a concentration and/or a flow
rate of the second chemical liquid supplied to the fourth position of the substrate from the fourth

mixer is relatively high.

[Claim 9]
The cleaning chemical liquid supply method as claimed in any one of claims 5 to 8,
wherein one of the first chemical liquid and the second chemical liquid is an alkaline chemical

liquid, and the other is an acid chemical liquid.

32



