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FIG. 9

Adjusting flow rates of plurality
of chemical liquids ~—S111

|

Supplying plurality of chemical liquids
to mixing tank ~—3113

\
Supplying chemical liquid

to each of first chemical liquid line

and second chemical liquid line -S115

FIG. 10

Opening first chemical liquid line valve
closing second chemical liguid line valve -S211

Supplying liquid
through first chemical liquid line ~-S251

Discharging chemical liguid
of first flow rate through nozzle ~—-S5255
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FIG. 13

Opening excess chemical liquid valve [~_g411

Discharging excess chemical liquid
through drain line —-S5413
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FIG. 15

opening excess chemical liquid valve ~_g421

recovering excess chemical liquid |
to recovery line S423

supplying recovered chemical liquid
to chemical liquid supply line 5425
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FIG. 17

Opening excess chemical liquid valve ~—S431
|

Recovering excess chemical liquid to recovery line ~—S433
Y

Storing recovered chemical liquid in storage tank ~—S8435

|

Adjusting recovered chemical liquid through circulation line ~_g437

|

supplying recovered chemical liquid to mixing tank ~—S439
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CHEMICAL LIQUID SUPPLY UNIT,
SUBSTRATE PROCESSING APPARATUS
HAVING THE SAME, AND CHEMICAL
LIQUID SUPPLY METHOD

CROSS REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority to Korean
Patent Application No. 10-2021-0163663, filed Nov. 24,
2021, the entire contents of which is incorporated herein for
all purposes by this reference.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present disclosure relates generally to a chemi-
cal liquid supply unit, a substrate processing apparatus
having the same, and a chemical liquid supply method. More
particularly, the present disclosure relates to a technique for
supplying chemical liquids of different flow rates, in which
a chemical liquid is supplied at the same flow rate to each of
a plurality of chemical liquid lines and the flow rate of the
chemical liquid is adjusted through a flow control valve
disposed on at least one chemical liquid line selected among
the plurality of chemical liquid lines, so that the plurality of
chemical liquid lines can supply chemical liquids at different
flow rates.

Description of the Related Art

[0003] In a semiconductor manufacturing process, a pro-
cess of processing a substrate using a plurality of chemical
liquids is performed.

[0004] Depending on the type of substrate processing, a
process of processing the substrate by supplying a single
chemical liquid may be performed, or a process of process-
ing the substrate by supplying a mixed chemical liquid
obtained by mixing different chemical liquids in a predeter-
mined mixing ratio may be performed. In processing the
substrate by supplying these various chemical liquids, a
certain process may require a high flow rate chemical liquid,
and another certain process may require a low flow rate
chemical liquid.

[0005] FIG. 1 is a view illustrating an example of a
chemical liquid supply unit according to the related art.
[0006] As an example, in order to make a mixed chemical
liquid in which three chemical liquids A, B, and C are mixed
in different mixing ratios, flow controllers 30 and 40 for
providing each of the chemical liquids B, and C at an
adjusted flow rate are disposed, and mixing tanks 31 and 41
for mixing and supplying the chemical liquids A, B, and C
are disposed.

[0007] There is a need to supply chemical liquids of
different flow rates through a nozzle 15 of a substrate
processing apparatus 10 depending on the type of substrate
processing. To meet this, for example, in order to supply a
high flow rate chemical liquid, the flow controller 30 for
providing each of chemical liquids A, B, and C at an
adjusted flow rate corresponding to the high flow rate
chemical liquid and the mixing tank 31 for mixing the
chemical liquids A, B, and C are disposed, and a valve 35 is
disposed to supply the high flow rate chemical liquid to the
nozzle 15 of the substrate processing apparatus 10.
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[0008] On the other hand, in order to supply a low flow
rate chemical liquid, the flow controller 40 for providing
each of the chemical liquids A, B, and C at an adjusted flow
rate corresponding to the low flow rate chemical liquid and
the mixing tank 41 for mixing the chemical liquids A, B, and
C are disposed separately from the configuration for sup-
plying the high flow rate chemical liquid, and a valve 45 is
disposed to supply the low flow rate chemical liquid to the
nozzle 15 of the substrate processing apparatus 1.

[0009] In order to supply the chemical liquids of different
flow rates as described above, the chemical liquid supply
unit has to be individually disposed for each required flow
rate.

[0010] In particular, when it is necessary to supply chemi-
cal liquids having a plurality of different flow rates, each
chemical liquid supply unit is individually disposed to
correspond to the number of different flow rates to be
supplied. This causes an exponential increase in the number
of parts, including the flow controller for controlling the
flow rate of each chemical liquid, a chemical liquid supply
line for each flow rate, a supply control valve, and the like.
[0011] The foregoing is intended merely to aid in the
understanding of the background of the present disclosure,
and is not intended to mean that the present disclosure falls
within the purview of the related art that is already known
to those skilled in the art.

SUMMARY OF THE PRESENT DISCLOSURE

[0012] Accordingly, the present disclosure has been made
keeping in mind the above problems occurring in the related
art, and an objective of the present disclosure is to provide
a method of supplying chemical liquids of different flow
rates through one chemical liquid supply unit according to a
substrate processing process situation.

[0013] In particular, when it is necessary to supply chemi-
cal liquids having a plurality of different flow rates accord-
ing to different substrate processing process situations, each
chemical liquid supply unit is individually disposed to
correspond to the number of different flow rates to be
supplied. This causes an exponential increase in the number
of parts, including a flow controller for controlling the flow
rate of each chemical liquid, a chemical liquid supply line
for each flow rate, a supply control valve, and the like.
Accordingly, another objective of the present disclosure is to
solve this problem.

[0014] The objectives of the present disclosure are not
limited to those mentioned above, and other objectives not
mentioned and advantages of the present disclosure will be
clearly understood from the following description.

[0015] According to one aspect of the present disclosure,
there is provided a chemical liquid supply unit including: a
chemical liquid supply means configured to supply a chemi-
cal liquid; a first flow rate chemical liquid supply means
configured to receive the chemical liquid from the chemical
liquid supply means and supply a chemical liquid of a first
flow rate to a nozzle unit of a substrate processing apparatus;
a second flow rate chemical liquid supply means configured
to receive the chemical liquid at the same flow rate from the
chemical liquid supply means and adjust the flow rate of the
chemical liquid to supply a chemical liquid of a second flow
rate to the nozzle unit of the substrate processing apparatus;
and a controller configured to selectively control chemical
liquid supply of the first flow rate chemical liquid supply
means and the second flow rate chemical liquid supply



US 2023/0158533 Al

means, and control flow rate adjustment so that the chemical
liquid of the second flow rate is supplied at a different flow
rate from the chemical liquid of the first flow rate.

[0016] According to an aspect of the present disclosure,
there is provided a substrate processing apparatus including:
the chemical liquid supply unit; a nozzle unit configured to
receive chemical liquids of different flow rates from the
chemical liquid supply unit and discharge the chemical
liquids to a substrate in response to a substrate processing
process; and a substrate support unit on which the substrate
to be processed is seated.

[0017] According to an aspect of the present disclosure,
there is provided a method of supplying a chemical liquid,
the method including: a same flow rate chemical liquid
supply step of supplying a chemical liquid of a first flow rate
to each of a first chemical liquid line and a second chemical
liquid line branched from a chemical liquid supply line; a
required flow rate determination step of determining a
required chemical liquid flow rate; and a discharged chemi-
cal liquid supply step of selectively supplying the chemical
liquid of the first flow rate of the first chemical liquid line or
a chemical liquid of a second flow rate of which a flow rate
is adjusted through the second chemical liquid line to a
nozzle unit of a substrate processing apparatus according to
the required chemical liquid flow rate.

[0018] According to an aspect of the present disclosure,
there is provided a chemical liquid supply unit including: a
chemical liquid supply means configured to supply a chemi-
cal liquid; a chemical liquid supply line configured to
receive the chemical liquid from the chemical liquid supply
means and provide the chemical liquid through a plurality of
branched lines; a first chemical liquid line connected to one
of the branch lines of the chemical liquid supply line and
configured to supply a chemical liquid of a first flow rate to
a nozzle unit of the substrate processing apparatus; a first
chemical liquid line valve disposed on the first chemical
liquid line and configured to selectively supply the chemical
liquid of the first flow rate of the first chemical liquid line
according to opening and closing operations; a second
chemical liquid line connected to another one of the branch
lines of the chemical liquid supply line and configured to
supply a chemical liquid of a second flow rate to the nozzle
unit of the substrate processing apparatus; a flow control
valve disposed on the second chemical liquid line and
configured to adjust the first flow rate of the chemical liquid
supplied to the second chemical liquid line to a second flow
rate relatively smaller than the first flow rate; a second
chemical liquid line valve disposed on the second chemical
liquid line and configured to selectively supply the chemical
liquid of the second flow rate of the second chemical liquid
line according to opening and closing operations; a recovery
line configured to recovery an excess chemical liquid except
for the chemical liquid of the second flow rate from the
chemical liquid of the first flow rate supplied to the second
chemical liquid line according to flow rate adjustment of the
flow control valve; and a controller configured to control the
flow control valve to adjust a flow rate of the second
chemical liquid line to the second flow rate relatively
smaller than the first flow rate, and control the first chemical
liquid line valve and the second chemical liquid line valve
to supply chemical liquids of different flow rates to the
nozzle unit of the substrate processing apparatus.

May 25, 2023

[0019] According to the present disclosure, it is possible to
supply chemical liquids of different flow rates through one
chemical liquid supply unit according to a substrate pro-
cessing process situation.

[0020] In particular, a chemical liquid is supplied at the
same flow rate to each of the plurality of chemical liquid
lines and the flow rate of the chemical liquid is adjusted
through the flow control valve disposed on at least one
chemical liquid line selected among the plurality of chemi-
cal liquid lines, so that the plurality of chemical liquid lines
can supply chemical liquids at different flow rates.

[0021] The effects of the present disclosure are not limited
to those mentioned above, and other effects not mentioned
will be clearly understood by those of ordinary skill in the
art from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The above and other objectives, features, and other
advantages of the present disclosure will be more clearly
understood from the following detailed description when
taken in conjunction with the accompanying drawings, in
which:

[0023] FIG. 1 is a view illustrating an example of a
chemical liquid supply unit according to the related art;
[0024] FIG. 2 is a view illustrating an example of a
substrate processing apparatus to which the present disclo-
sure is applied;

[0025] FIG. 3 is a block diagram illustrating the configu-
ration of an embodiment of a chemical liquid supply unit
according to the present disclosure;

[0026] FIG. 4 is a view illustrating a first embodiment of
a chemical liquid supply unit according to the present
disclosure;

[0027] FIG. 5 is a view illustrating a second embodiment
of a chemical liquid supply unit according to the present
disclosure;

[0028] FIGS. 6 and 7 are views illustrating a third embodi-
ment of a chemical liquid supply unit according to the
present disclosure;

[0029] FIG. 8 is a flowchart illustrating an embodiment of
a chemical liquid supply method according to the present
disclosure;

[0030] FIG. 9 is a flowchart illustrating an embodiment in
which a chemical liquid is supplied through a chemical
liquid supply means in the chemical liquid supply method
according to the present disclosure;

[0031] FIG. 10 is a flowchart illustrating an embodiment
in which a chemical liquid is supplied at a first flow rate in
the chemical liquid supply method according to the present
disclosure;

[0032] FIG. 11 is a view illustrating the embodiment in
which the chemical liquid is supplied at the first flow rate in
the substrate processing apparatus according to the present
disclosure;

[0033] FIG. 12 is a flowchart illustrating an embodiment
in which a chemical liquid is supplied at a second flow rate
in the chemical liquid supply method according to the
present disclosure;

[0034] FIG. 13 is a flowchart illustrating a first embodi-
ment of processing an excess chemical liquid in the chemi-
cal liquid supply method according to the present disclosure;
[0035] FIG. 14 is a view illustrating the first embodiment
of processing the excess chemical liquid in the substrate
processing apparatus according to the present disclosure;



US 2023/0158533 Al

[0036] FIG. 15 is a flowchart illustrating a second embodi-
ment of processing an excess chemical liquid in the chemi-
cal liquid supply method according to the present disclosure;
[0037] FIG. 16 is a view illustrating the second embodi-
ment of processing the excess chemical liquid in the sub-
strate processing apparatus according to the present disclo-
sure;

[0038] FIG. 17 is a flowchart illustrating a third embodi-
ment of processing an excess chemical liquid in the chemi-
cal liquid supply method according to the present disclosure;
and

[0039] FIGS. 18 to 20 are views illustrating the third
embodiment of processing the excess chemical liquid in the
substrate processing apparatus according to the present
disclosure.

DETAILED DESCRIPTION OF THE
INVENTION

[0040] Hereinafter, exemplary embodiments of the present
disclosure will be described in detail with reference to the
accompanying drawings, but the present disclosure is not
limited by these embodiments.

[0041] The present disclosure, operational advantages of
the present disclosure, and objectives achieved by executing
the present disclosure will be, hereinafter, described by
exemplifying embodiments of the present disclosure and
referring to the exemplified embodiments.

[0042] First, terms used herein is for the purpose of
describing particular embodiments only and is not intended
to be limiting. As used herein, the singular forms “a,” “an”,
and “the” are intended to include the plural forms as well,
unless the context clearly indicates otherwise. Further, it will
be understood that the terms “comprise”, “include”, and/or
“have” when used herein, specify the presence of stated
features, integers, steps, operations, elements, and/or com-
ponents, but do not preclude the presence or addition of one
or more other features, integers, steps, operations, elements,
components, and/or groups thereof.

[0043] Meanwhile, in the following description, a detailed
description of related known configurations or functions
may be omitted to avoid obscuring the subject matter of the
present disclosure.

[0044] The present disclosure provides a technique for
supplying chemical liquids of different flow rates, in which
a chemical liquid is supplied at the same flow rate to each of
a plurality of chemical liquid lines and the flow rate of the
chemical liquid is adjusted through a flow control valve
disposed on at least one chemical liquid line selected among
the plurality of chemical liquid lines, so that the plurality of
chemical liquid lines can supply chemical liquids at different
flow rates.

[0045] FIG. 2 is a view illustrating an example of a
substrate processing apparatus to which the present disclo-
sure is applied.

[0046] The substrate processing apparatus 100 may
include a processing container 120, a substrate support unit
140, a lifting unit 160, a nozzle unit 170, and the like.
[0047] The processing container 120 may have a process-
ing space therein, and may have a cylindrical shape with an
open top. The processing container 120 may include a first
recovery tub 122, a second recovery tub 124, and a third
recovery tub 126. Each of the recovery tubs 122, 124, and
126 may recovers each type of processing liquid used in a
process. The first recovery tub 122 may be provided in an
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annular ring shape surrounding the substrate support unit
140, the second recovery tub 124 may be provided in an
annular ring shape surrounding the first recovery tub 122,
and the third recovery tub 126 may be provided in an annular
ring shape surrounding the second recovery tub 124. An
inner space of the first recovery tub 122 may function as a
first inlet 122a through which a liquid flows. A space
between the second recovery tub 124 and the first recovery
tub 122 may function as a second inlet 124qa through which
a liquid flows into the second recovery tub 124. A space
between the second recovery tub 124 and the third recovery
tub 126 may function as a third inlet 1264 through which a
liquid flows into the third recovery tub 126. According to an
example, each of the inlets 1224, 1244, and 126a may be
located at different heights. Recovery pipes 1225, 1245, and
1265 may be connected to the bottom of the recovery tubs
122, 124, and 126, respectively.

[0048] The substrate support unit 140 may support a
substrate W. The substrate support unit 140 may rotate the
substrate W during the process. The substrate support unit
140 may include a body 142, a support pin 144, a chuck pin
146, and a support shaft 148. The body 142 may have an
upper surface and a lower surface that are provided in a
circular shape. The upper and lower surfaces of the body 142
may be located so that the central axes coincide with each
other. The support shaft 148 rotatable by a driving unit 149
may be fixedly coupled to the lower surface of the body 142.
[0049] A plurality of support pins 144 may be provided.
The support pins 144 may be arranged to be spaced apart
from each other at a predetermined interval on an outer
peripheral portion of the upper surface of the body 142 and
may be formed to protrude upward from the body 142. The
support pins 144 may be arranged to form a substantially
annular ring shape by combination with each other. The
support pins 144 may support an outer peripheral portion of
a rear surface of the substrate W so that the substrate W is
spaced apart a predetermined distance from the upper sur-
face of the body 142.

[0050] A plurality of chuck pins 146 may be provided. The
chuck pins 146 may be arranged farther from the center of
the body 142 than the support pins 144. The chuck pins 146
may be provided to protrude upward from the body 142. The
chuck pins 146 may support lateral side portions of the
substrate W so as to prevent the substrate W from being
laterally deviated from the original position thereof when the
substrate W is rotated. The chuck pins 146 may be provided
to be movable linearly between a standby position and a
supporting position along a radial direction of the body 142.
The standby position may be a position farther from the
center of the body 142 than the supporting position. When
the substrate W is loaded on or unloaded from the substrate
support unit 140, the chuck pins 146 may be positioned at
the standby position, and when the process is performed on
the substrate W, the chuck pins 146 may be positioned at the
supporting position. In the supporting position, the chuck
pins 146 may be in contact with the lateral side portions of
the substrate W.

[0051] The lifting unit 160 may adjust a relative height
between the processing container 120 and the substrate
support unit 140. The lifting unit 160 may linearly move the
processing container 120 upward and downward. As the
processing container 120 may be moved upward and down-
ward, the relative height of the processing container 120
with respect to the substrate support unit 140 may be
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changed. The lifting unit 160 may include a bracket 162, a
moving shaft 164, an actuator 166, and the like. The bracket
162 may be fixedly installed on an outer wall of the
processing container 120, and the moving shaft 164 moved
upward and downward by the actuator 166 may be fixedly
coupled to the bracket 162. The processing container 120
may be moved downward so that the substrate support unit
140 protrudes above the processing container 120 when the
substrate W is loaded on or unloaded from the substrate
support unit 140. Furthermore, when the process is per-
formed, the height of the processing container 120 may be
adjusted so that a processing liquid is introduced into a
predetermined one of the recovery tubs 122, 124, and 126
according to the type of the processing liquid supplied to the
substrate W. Optionally, the height of the processing con-
tainer 120 may be fixed, and the body 142 of the substrate
support unit 140 may be moved upward and downward.

[0052] The nozzle unit 170 may supply various chemical
liquids on the substrate W. The nozzle unit 170 may include
a first nozzle member 170a (i.e., a first nozzle), a second
nozzle member 1705 (i.e., a second nozzle), a rinse nozzle
member 170c¢ (i.e., a rinse nozzle), and the like. The number
of the nozzle members may be changed as needed.

[0053] The first nozzle member 170a may supply a first
liquid, the second nozzle member 1705 may supply a second
liquid, and the rinse nozzle member 170¢ may supply a rinse
liquid. According to an example, the first liquid may be a
strong acid chemical including sulfuric acid (H,SO,) The
second liquid may be an alkaline liquid including an organic
solvent. The organic solvent may be isopropyl alcohol (IPA).
The rinse liquid may be pure water (H,O).

[0054] The first nozzle member 170a may include a first
nozzle moving member 171 and a first nozzle 174a. The first
nozzle moving member 171 may move the first nozzle 174a
to a process position and a standby position. Here, the
process position may be a position where the first nozzle
174a faces the substrate W supported by the substrate
support unit 140, and the standby position may be a position
where the first nozzle 174a is deviated from the process
position. According to an example, the standby position may
be a position where the first nozzle 174aq is standby in a first
standby port. The first nozzle moving member 171 may
include a rotation shaft 176, an actuator 178, and a support
arm 172. The rotation shaft 176 may be located at a side of
the processing container 120. The rotation shaft 176 may be
rotated by the actuator 178. The rotation shaft 176 may be
rotated about the central axis thereof by a driving force
provided from the actuator 178. The support arm 172 may
connect the first nozzle 174a and the rotation shaft 176 to
each other. As the rotation shaft 176 may be rotated, the
support arm 172 and the first nozzle 174a may be rotated
about the central axis of the rotation shaft 176.

[0055] The support arm 172 may be provided in a rod
shape oriented in a longitudinal direction orthogonal to the
rotation shaft 176. A first end of the support arm 172 may be
fixedly coupled to an upper end of the rotation shaft 176. The
support arm 172 may be rotated about the first end thereof
coupled to the rotation shaft 176. The first nozzle 174a may
be coupled to a second end of the support arm 172. Accord-
ing to an example, a moving path of the first nozzle 174a
may be provided to pass through the center of the substrate
W when viewed from the top. Therefore, the first nozzle

May 25, 2023

174a may be moved to the process position and the standby
position as the rotation shaft 176 and the support arm 172
may be rotated.

[0056] The second nozzle member 1706 may include a
second nozzle moving member and a second nozzle 1745.
The second nozzle moving member may move the second
nozzle 1745 to a process position and a standby position.
Here, the process position may be a position where the
second nozzle 1745 faces the substrate W supported by the
substrate support unit 140, and the standby position may be
aposition where the second nozzle 1745 is deviated from the
process position. The second nozzle moving member may
have the same configuration as the first nozzle moving
member 171, so a detailed description thereof will be
omitted.

[0057] The rinse nozzle member 170¢ may include a rinse
nozzle moving member and a rinse nozzle 174¢. The rinse
nozzle member 170¢ may move the rinse nozzle 174¢ to a
process position and a standby position. Here, the process
position may be a position where the rinse nozzle 174¢ faces
the substrate W supported by the substrate support unit 140,
and the standby position may be a position where the rinse
nozzle 174c¢ is deviated from the process position. The rinse
nozzle moving member may have the same configuration as
the first nozzle moving member 171, so a detailed descrip-
tion thereof will be omitted.

[0058] The controller 150 may control the lifting unit 160
and the nozzle unit 170. The controller 150 may control each
unit so that a first liquid supply step of supplying the first
liquid on the substrate W and a second liquid supply step of
supplying the second liquid on the substrate W are sequen-
tially performed. The controller 150 may control the lifting
unit 160 so that the substrate W corresponds to the first inlet
122a in the first liquid supply step and the substrate W
corresponds to the second inlet 1244 in the second liquid
supply step.

[0059] According to an example, the controller 150 may
lock the second nozzle member 1705 so that the second
liquid is not discharged while the first liquid is discharged,
and may lock the first nozzle member 170a so that the first
liquid is not discharged while the second liquid is dis-
charged. Therefore, it is possible to prevent the first liquid
and the second liquid from mixing.

[0060] Furthermore, the controller 150 may lock the sec-
ond nozzle member 17056 so that the second liquid is not
discharged when the first inlet 122a of the processing
container 120 is positioned to correspond to the substrate W,
and may lock the first nozzle member 170a so that the first
liquid is not discharged when the second inlet 124a of the
processing container 120 is positioned to correspond to the
substrate W. Therefore, it is possible to prevent the first
liquid from being recovered to the second recovery tub 124
or the second liquid from being recovered to the first
recovery tub 122.

[0061] Furthermore, the controller 150 may release the
locking of one nozzle member positioned at the standby
position among the first nozzle member 170a and the second
nozzle member 1705. Therefore, it is possible to prevent a
nozzle member for performing preliminary discharge from
being locked.

[0062] The nozzle unit 170 may discharge a plurality of
different chemical liquids and chemical liquids of different
flow rates to the substrate W through the nozzle members
170a, 1705, and 170c. In the present disclosure, a chemical
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liquid supply unit 200 for supplying chemical liquids of
different flow rates to the nozzle unit 170 is provided, and
the substrate processing apparatus 100 to which the chemi-
cal liquid supply unit 200 according to the present disclosure
is applied is also provided.

[0063] The chemical liquid supply unit 200 according to
the present disclosure will be described through embodi-
ments.

[0064] FIG. 3 is a block diagram illustrating the configu-
ration of an embodiment of a chemical liquid supply unit
200 according to the present disclosure.

[0065] The chemical liquid supply unit 200 may include a
chemical liquid supply means 210 (i.e., a chemical supply
source), a first flow rate chemical liquid supply means 230
(i.e., a first flow rate chemical liquid supply line), a second
flow rate chemical liquid supply means 250 (i.e., a second
flow rate chemical liquid supply line), an excess chemical
liquid processing means 270 (i.e., an excess chemical line
drain line), a controller 290, and the like.

[0066] The chemical liquid supply means 210 may include
at least one chemical liquid sources, and may supply a
chemical liquid from the chemical liquid source to the first
flow rate chemical liquid supply means 230 and the second
flow rate chemical liquid supply means 250.

[0067] As an example, the chemical liquid supply means
210 may supply a chemical liquid from one chemical liquid
source, and alternatively, the chemical liquid supply means
210 may mix chemical liquids supplied from a plurality of
chemical liquid sources in an adjusted mixing ratio and then
supply the mixture at the same constant flow rate to each of
the first flow rate chemical liquid supply means 230 and the
second flow rate chemical liquid supply means 250.
[0068] Each of the first flow rate chemical liquid supply
means 230 and the second flow rate chemical liquid supply
means 250 may supply the chemical liquid at a different flow
rate to a nozzle unit 170 of a substrate processing apparatus
100.

[0069] For example, the first flow rate chemical liquid
supply means 230 may supply a high flow rate chemical
liquid to the nozzle unit 170 of the substrate processing
apparatus 100, and the second flow rate chemical liquid
supply means 250 may supply a low flow rate chemical
liquid to the nozzle unit 170 of the substrate processing
apparatus 100.

[0070] The first flow rate chemical liquid supply means
230 may supply the chemical liquid supplied from the
chemical liquid supply means 210 to the nozzle unit 170 of
the substrate processing apparatus 100, without adjusting the
flow rate of the chemical liquid.

[0071] The second flow rate chemical liquid supply means
250 may adjust the flow rate of the chemical liquid supplied
from the chemical liquid supply means 210 to a flow rate
required in a corresponding substrate processing process,
and supply the chemical liquid at the adjusted flow rate to
the nozzle unit 170 of the substrate processing apparatus
100.

[0072] To this end, the second flow rate chemical liquid
supply means 250 may include a flow control valve to adjust
the flow rate of the chemical liquid supplied from the
chemical liquid supply means 210.

[0073] In other words, in the chemical liquid supply unit
200 according to the present disclosure, while the chemical
liquids of the same flow rate are supplied from one chemical
liquid supply means 210, the first flow rate chemical liquid
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supply means 230 and the second flow rate chemical liquid
supply means 250 may adjust the flow rate to different flow
rates to selectively supply the chemical liquids of different
flow rates to the nozzle unit 170 of the substrate processing
apparatus 100.

[0074] The excess chemical liquid processing means 270
may process an excess chemical liquid remaining after the
flow rate of the chemical liquid is adjusted through the
second flow rate chemical liquid supply means 250.
[0075] As an example, the excess chemical liquid process-
ing means 270 may discharge the excess chemical liquid
remaining after the flow rate is adjusted through the second
flow rate chemical liquid supply means 250 to the outside.
[0076] As another example, the excess chemical liquid
processing means 270 may recover the excess chemical
liquid remaining after the flow rate is adjusted through the
second flow rate chemical liquid supply means 250 and
provide the recovered chemical liquid for reuse in the
chemical liquid supply means 210.

[0077] The controller 290 may control the first flow rate
chemical liquid supply means 230 and the second flow rate
chemical liquid supply means 250 to selectively supply the
chemical liquids of different flow rates to the nozzle unit 170
of the substrate processing apparatus 100.

[0078] As an example, the controller 290 may control the
flow control valve provided at the second flow rate chemical
liquid supply means 250 to adjust the flow rate of the
chemical liquid to a flow rate required in the corresponding
substrate processing process. Furthermore, the controller
290 may control a valve provided at each of the first flow
rate chemical liquid supply means 230 and the second flow
rate chemical liquid supply means 250 to selectively control
the flow of the chemical liquid to be supplied to the nozzle
unit 170 of the substrate processing apparatus 100.

[0079] Moreover, the controller 290 may control the
excess chemical liquid processing means 270 to discharge
the excess chemical liquid to the outside through the excess
chemical liquid processing means 270 or to recover the
excess chemical liquid for reuse.

[0080] The chemical liquid supply unit 200 according to
the present disclosure will be described in more detail
through specific embodiments.

[0081] FIG. 4 is a view illustrating a first embodiment of
a chemical liquid supply unit 200 according to the present
disclosure.

[0082] A chemical liquid supply means 210 may include a
plurality of chemical liquid sources 211a, 2115, and 211c¢ of
a plurality of chemical liquids A, B, and C to provide the
chemical liquids A, B, and C, and may include a flow
controller 213 for adjusting the flow rate of each of the
chemical liquid sources 211a, 2115, and 211c¢ to adjust the
ratio of each of the chemical liquids A, B, and C to be
supplied. In an embodiment, the plurality of chemical
sources 211a, 2115, and 211c¢ may include a plurality of
chemical liquid supply tanks 212a, 2125, and 212¢, respec-
tively. The plurality of chemical liquid supply tanks 212a,
2125, and 212¢ may store the chemical liquids A, B, and C
different from each other in kind.

[0083] The chemical liquid supply means 210 may mix the
chemical liquids B, and C in a required mixing ratio in a
mixing tank 215 to form and supply a mixed chemical
liquid. In this embodiment, the chemical liquid supply
means 210 is described as being provided with the mixing
tank 215 to mix and supply the plurality of chemical liquids,
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but depending on situation, the chemical liquid supply
means 210 may be provided with a simple mixer to mix and
supply the plurality of chemical liquids.

[0084] The chemical liquid supply means 210 may supply
the chemical liquid to each of a first flow rate chemical
liquid supply means 230 and a second flow rate chemical
liquid supply means 250 through a chemical liquid supply
line 217 connected to the mixing tank 215.

[0085] The chemical liquid supply line 217 may have a
first side connected to the mixing tank 215 and a second side
branched into a plurality of branch lines, and may supply the
chemical liquid to the first flow rate chemical liquid supply
means 230 through one of the branch lines and supply the
chemical liquid to the second flow rate chemical liquid
supply means 250 through another one of the branch lines.
[0086] Here, the chemical liquid supply line 217 may
supply chemical liquids of the same flow rate to the first flow
rate chemical liquid supply means 230 and the second flow
rate chemical liquid supply means 250.

[0087] The first flow rate chemical liquid supply means
230 may include a first chemical liquid line 231. The first
chemical liquid line 231 may be connected to one of the
branch lines of the chemical liquid supply line 217 to receive
the chemical liquid.

[0088] Furthermore, the first flow rate chemical liquid
supply means 230 may include a first chemical liquid line
valve 232 disposed on the first chemical liquid line 231.
Opening and closing operations of the first chemical liquid
line valve 232 may be operated under control of a controller
290, so that the chemical liquid may be selectively supplied
to a nozzle unit 170 of a substrate processing apparatus 100
through the first chemical liquid line 231.

[0089] As an example, the chemical liquid supply line 217
may supply a chemical liquid of a first flow rate, and the first
flow rate chemical liquid supply means 230 may supply the
chemical liquid of the first flow rate supplied from the
chemical liquid supply line 217 to the nozzle unit 170 of the
substrate processing apparatus 100, without adjusting the
first flow rate of the chemical liquid. For example, when a
substrate processing process is performed using a high flow
rate chemical liquid, the high flow rate chemical liquid may
be supplied to the nozzle unit 170 of the substrate processing
apparatus 100 through the first flow rate chemical liquid
supply means 230 and discharged in a liquid state to a
substrate W through the nozzle unit 170.

[0090] The second flow rate chemical liquid supply means
250 may include a second chemical liquid line 251. The
second chemical liquid line 251 may be connected to
another one of the branch lines of the chemical liquid supply
line 217 to receive the chemical liquid.

[0091] The second flow rate chemical liquid supply means
250 may include a flow control valve 253 and a second
chemical liquid line valve 252 disposed on the second
chemical liquid line 251.

[0092] The controller 290 may control the flow control
valve 253 to adjust the flow rate of the chemical liquid of the
second chemical liquid line 251 to a flow rate required in a
corresponding substrate processing process. As the flow
control valve 253, various methods for finely adjusting the
flow rate may be employed. As an example, a needle valve
may be employed to adjust the flow rate of the chemical
liquid flowing on the second chemical liquid line 251 to a
fine level.
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[0093] The controller 290 may control opening and clos-
ing operations of the second chemical liquid line valve 252
to selectively supply the chemical liquid at the adjusted flow
rate to the nozzle unit 170 of the substrate processing
apparatus 100 through the second chemical liquid line 251.
[0094] As an example, the second flow rate chemical
liquid supply means 250 may receive the chemical liquid of
the first flow rate from the chemical liquid supply line 217
at the same flow rate as the first chemical liquid supply
means 230, and may adjust the first flow rate to a second
flow rate required in the corresponding substrate processing
process through the flow control valve 253 and supply a
chemical liquid of the second flow rate to the nozzle unit 170
of the substrate processing apparatus 100. For example,
when a substrate processing process is performed using a
low flow rate chemical liquid, the low flow rate chemical
liquid may be supplied to the nozzle unit 170 of the substrate
processing apparatus 100 through the second flow rate
chemical liquid supply means 250 and discharged in a spray
state to the substrate W through the nozzle unit 170.
[0095] The chemical liquid supply line 217 of the chemi-
cal liquid supply means 210 may supply the chemical liquids
of'the same flow rate to the first chemical liquid line 231 and
the second chemical liquid line 251. However, since the
second flow rate chemical liquid supply means 250 may
supply the chemical liquid at the adjusted flow rate to the
nozzle unit 170 of the substrate processing apparatus 100, an
excess chemical liquid may remain.

[0096] An excess chemical liquid processing means 270
may include an excess chemical liquid line 271, an excess
chemical liquid valve 272, a drain line 273, and the like for
processing the excess chemical liquid remaining after the
flow rate is adjusted through the second chemical liquid line
251.

[0097] The excess chemical liquid except for the chemical
liquid of which the flow rate is adjusted through the second
flow rate chemical liquid supply means 250 from the chemi-
cal liquid supplied from the chemical liquid supply line 217
may be introduced into the excess chemical liquid line 271,
and the controller 290 may control opening and closing
operations of the excess chemical liquid valve 272 to
discharge the excess chemical liquid to the outside through
the drain line 273.

[0098] In other words, in the chemical liquid supply unit
200 according to the present disclosure, while the chemical
liquids of the same flow rate are supplied from one chemical
liquid supply means 210, the first flow rate chemical liquid
supply means 230 and the second flow rate chemical liquid
supply means 250 may selectively supply the chemical
liquids of different flow rates to the nozzle unit 170 of the
substrate processing apparatus 100.

[0099] Furthermore, in the present disclosure, the excess
chemical liquid processing means 270 for processing the
excess chemical liquid remaining after the flow rate is
adjusted through the second flow rate chemical liquid supply
means 250 may be variously modified. The excess chemical
liquid processing means 270 will be described in more detail
through various embodiments.

[0100] FIG. 5 is a view illustrating a second embodiment
of'a chemical liquid supply unit 200 according to the present
disclosure.

[0101] In the second embodiment of the chemical liquid
supply unit 200, a chemical liquid supply means 210, a first
flow rate chemical liquid supply means 230, a second flow
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rate chemical liquid supply means 250, and the like remain
the same as or similar to those of the first embodiment of the
chemical liquid supply unit 200 described above, so a
detailed description thereof will be omitted in order to avoid
an overlapping description.

[0102] An excess chemical liquid processing means 270
may include an excess chemical liquid line 271, an excess
chemical liquid valve 272, a recovery line 274, and the like
for recovering and reusing an excess chemical liquid
remaining after the flow rate of a chemical liquid is adjusted
through a second chemical liquid line 251.

[0103] The excess chemical liquid except for the chemical
liquid of which the flow rate is adjusted through the second
flow rate chemical liquid supply means 250 from the chemi-
cal liquid supplied from a chemical liquid supply line 217
may be introduced into the excess chemical liquid line 271,
and a controller 290 may control opening and closing
operations of the excess chemical liquid valve 272 to
recover the excess chemical liquid through the recovery line
274.

[0104] The recovery line 274 may be connected to a
mixing tank 215 of the chemical liquid supply unit 200, so
that the recovered chemical liquid recovered through the
recovery line 274 may be supplied to the mixing tank 215 of
the chemical liquid supply unit 200 to be used again.
[0105] Furthermore, the recovery line 274 may be con-
nected to the chemical liquid supply line 217 of the chemical
liquid supply means 210, so that the recovered chemical
liquid recovered through the recovery line 274 may be
directly supplied to the first flow rate chemical liquid supply
means 230 and the second flow rate chemical liquid supply
means 250 without passing through the mixing tank 215.
[0106] FIGS. 6 and 7 are views illustrating a third embodi-
ment of a chemical liquid supply unit 200 according to the
present disclosure.

[0107] In the third embodiment of the chemical liquid
supply unit 200, a chemical liquid supply means 210, a first
flow rate chemical liquid supply means 230, a second flow
rate chemical liquid supply means 250, and the like remain
the same as or similar to those of the first embodiment of the
chemical liquid supply unit 200 described above, so a
detailed description thereof will be omitted in order to avoid
an overlapping description.

[0108] An excess chemical liquid processing means 270
may include an excess chemical liquid line 271, an excess
chemical liquid valve 272, a recovery line 275, a storage
tank 276, a recovered chemical liquid supply line 278, a
recovery valve 279, and the like for recovering and reusing
an excess chemical liquid remaining after the flow rate of a
chemical liquid is adjusted through a second chemical liquid
line 251.

[0109] The excess chemical liquid except for the chemical
liquid of which the flow rate is adjusted through the second
flow rate chemical liquid supply means 250 from the chemi-
cal liquid supplied from a chemical liquid supply line 217
may be introduced into the excess chemical liquid line 271,
and a controller 290 may control opening and closing
operations of the excess chemical liquid valve 272 to
recover the excess chemical liquid through the recovery line
275. The recovery line 274 may be connected to the storage
tank 276 to supply the recovered chemical liquid to the
storage tank 276.

[0110] The storage tank 276 may temporarily store the
recovered chemical liquid.
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[0111] In the embodiment of FIG. 6, the recovered chemi-
cal liquid stored in the storage tank 276 may be supplied to
a mixing tank 215 of the chemical liquid supply unit 200
through the recovered chemical liquid supply line 278 to be
used again.

[0112] Inthe embodiment of FIG. 7, the recovered chemi-
cal liquid stored in the storage tank 276 may be supplied to
the chemical liquid supply line 217 of the chemical liquid
supply unit 200 through a recovered chemical liquid supply
line 278a to be used again.

[0113] The controller 290 may control the recovery valve
279 disposed on the recovered chemical liquid supply line
278 to selectively provide the recovered chemical liquid
stored in the storage tank 276.

[0114] The excess chemical liquid processing means 270
may further include a circulation line 277. A heater (not
illustrated), a pump (not illustrated), a filter (not illustrated),
and the like may be disposed on the circulation line 277.
While the recovered chemical liquid stored in the storage
tank 276 is circulated through the circulation line 277, the
recovered chemical liquid may be adjusted according to
control of chemical liquid supply. A new chemical liquid for
adjusting the recovered chemical liquid may be supplied to
the storage tank 276 or the circulation line 277 as needed.
[0115] As described above, the chemical liquid supply unit
200 according to the present disclosure may selectively
supply the chemical liquid at different flow rates to the
nozzle unit 170 of the substrate processing apparatus 100
through the first flow rate chemical liquid supply means 230
and the second flow rate chemical liquid supply means 250
and may recover and reuse the excess chemical liquid
remaining after flow rate adjustment.

[0116] In the present disclosure, a method of supplying a
chemical liquid through the above-described chemical liquid
supply unit according to the present disclosure is provided.
Hereinafter, a chemical liquid supply method according to
the present disclosure will be described through embodi-
ments. Since the chemical liquid supply method according
to the present disclosure may be implemented in the above-
described chemical liquid supply unit according to the
present disclosure, the embodiments of the chemical liquid
supply unit according to the present disclosure will be
referred to together.

[0117] FIG. 8 is a flowchart illustrating an embodiment of
a chemical liquid supply method according to the present
disclosure.

[0118] A chemical liquid supply means 210 may supply a
chemical liquid to each of a first flow rate chemical liquid
supply means 230 and a second flow rate chemical liquid
supply means 250. At this time, a chemical liquid of a first
flow rate may be supplied to each of a first chemical liquid
line 231 of the first flow rate chemical liquid supply means
230 and a second chemical liquid line 251 of the second flow
rate chemical liquid supply means 250, the first and second
liquid lines 231 and 251 being branched from a chemical
liquid supply line 217 (S110).

[0119] Here, the chemical liquid supplied by the chemical
liquid supply means 210 may be one chemical liquid or a
mixed chemical liquid in which a plurality of different
chemical liquids are mixed in a required mixing ratio.
[0120] A controller 290 may determine a required chemi-
cal liquid flow rate required in a corresponding substrate
processing process (S150), and when the first flow rate is
required, the controller 290 may selectively operate the first
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flow rate chemical liquid supply means 230 (S210). At this
time, the controller 290 may stop the operation of the second
flow rate chemical liquid supply means 250.

[0121] The first flow rate chemical liquid supply means
230 may supply the chemical liquid of the first flow rate
supplied from the chemical liquid supply means 210, with-
out adjusting the first flow rate of the chemical liquid, and
the first flow rate chemical liquid supply means 230 may
supply the chemical liquid of the first flow rate to a nozzle
unit 170 of a substrate processing apparatus 100 under
control of the controller 290 (S250).

[0122] On the other hand, when a second flow rate is
required as a result of the determination on the required
chemical liquid flow rate required in the corresponding
substrate processing process (S150), the controller 290 may
selectively operate the second flow rate chemical liquid
supply means 250 (S310). At this time, the controller 290
may stop the operation of the first flow rate chemical liquid
supply means 230.

[0123] The controller 290 may control the second flow
rate chemical liquid supply means 250 to adjust the flow rate
of the supplied chemical liquid (S330), and may adjust the
first flow rate of the chemical liquid supplied from the
chemical liquid supply means 210 to the second flow rate
(S330).

[0124] The second flow rate chemical liquid supply means
250 may supply a chemical liquid of a second flow rate to
the nozzle unit 170 of the substrate processing apparatus 100
under control of the controller 290 (S350).

[0125] Each process of the chemical liquid supply method
according to the present disclosure will be described in more
detail through more specific embodiments.

[0126] FIG. 9 is a flowchart illustrating an embodiment in
which a chemical liquid is supplied through a chemical
liquid supply means 210 in the chemical liquid supply
method according to the present disclosure.

[0127] The chemical liquid supply means 210 may supply
a mixed chemical liquid in which a plurality of different
chemical liquids are mixed in a required mixing ratio.
[0128] To this end, the chemical liquid supply means 210
may receive the chemical liquids from a plurality of chemi-
cal liquid sources 211a, 2115, and 211¢, and adjust the flow
rate of each of the chemical liquids through a flow controller
213 according to the required mixing ratio (S111).

[0129] The chemical liquids of which the flow rates are
adjusted may be supplied to the mixing tank 215 of the
chemical liquid supply means 210 (S113) and mixed in the
mixing tank 215 to form the mixed chemical liquid.
[0130] The chemical liquid in the mixing tank 215 may be
supplied to each of a first chemical liquid line 231 of the first
flow rate chemical liquid supply means 230 and a second
chemical liquid line 251 of the second flow rate chemical
liquid supply means 250 through a chemical liquid supply
line 217 of the chemical liquid supply means 210 (S115).
[0131] At this time, the flow rates of the chemical liquids
supplied from the chemical liquid supply line 217 to the first
chemical liquid line 231 and the second chemical liquid line
251 may be the same.

[0132] Next, an example of supplying a chemical liquid of
a first flow rate to a processing unit of a substrate processing
apparatus 100 according to the present disclosure will be
described.

[0133] FIG. 10 is a flowchart illustrating an embodiment
in which a chemical liquid is supplied at a first flow rate in
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the chemical liquid supply method according to the present
disclosure. FIG. 11 is a view illustrating the embodiment in
which the chemical liquid is supplied at the first flow rate in
the substrate processing apparatus 100 according to the
present disclosure.

[0134] A controller 290 may determine a required chemi-
cal liquid flow rate required in a corresponding substrate
processing process, and when the first flow rate is required,
may open a first chemical liquid line valve 232 disposed on
a first chemical liquid line 231 and close a second chemical
liquid line valve 252 disposed on a second chemical liquid
line 251 (S211).

[0135] With the opening of the first chemical liquid line
valve 232, the chemical liquid of the first flow rate may be
supplied to a nozzle unit 170 of the substrate processing
apparatus 100 through the first chemical liquid line 231
(S251).

[0136] Here, since a first flow rate chemical liquid supply
means 230 may supply the chemical liquid supplied from a
chemical liquid supply line 217 of a chemical liquid supply
means 210 without adjusting the first flow rate of the
chemical liquid, the chemical liquid supplied to the nozzle
unit 170 of the substrate processing apparatus 100 through
the first flow rate chemical liquid supply means 230 may be
a first flow rate chemical liquid having a high flow rate.
Therefore, a high flow rate chemical liquid may be dis-
charged in a liquid state through the nozzle unit 170 of the
substrate processing apparatus 100 (S255).

[0137] Next, an example of supplying a chemical liquid of
a second flow rate to a processing unit of a substrate
processing apparatus 100 and processing an excess chemical
liquid according to the present disclosure will be described.
[0138] FIG. 12 is a flowchart illustrating an embodiment
in which a chemical liquid is supplied at a second flow rate
in the chemical liquid supply method according to the
present disclosure. FIG. 13 is a flowchart illustrating a first
embodiment of processing an excess chemical liquid in the
chemical liquid supply method according to the present
disclosure. FIG. 14 is a view illustrating the first embodi-
ment of processing the excess chemical liquid in the sub-
strate processing apparatus 100 according to the present
disclosure.

[0139] First, a process of supplying the chemical liquid at
the second flow rate will be described with reference to the
embodiments of FIGS. 12 and 14.

[0140] A controller 290 may determine a required chemi-
cal liquid flow rate required in a corresponding substrate
processing process, and when the second flow rate is
required, may close a first chemical liquid line valve 232
(S311).

[0141] Then, the controller 290 may control a flow control
valve 253 disposed on a second chemical liquid line 251 to
adjust a first flow rate of a chemical liquid flowing on the
second chemical liquid line 251 to the second flow rate
(S331D).

[0142] When the flow rate is adjusted to a required flow
rate level through the flow control valve 253, the controller
290 may open a second chemical liquid line valve 252
disposed on the second chemical liquid line 251 (S335) to
supply the chemical liquid of the second flow rate to a nozzle
unit 170 of the substrate processing apparatus 100 (S351).
[0143] Here, since the controller 290 may adjust the first
flow rate of the chemical liquid supplied from a chemical
liquid supply line 217 of a chemical liquid supply means 210
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to the second flow rate through the flow control valve 253 of
a second flow rate chemical liquid supply means 250, the
chemical liquid supplied to the nozzle unit 170 of the
substrate processing apparatus 100 through the second flow
rate chemical liquid supply means 250 may be a second flow
rate chemical liquid having a low flow rate. Therefore, a low
flow rate chemical liquid may be discharged in a spray state
through the nozzle unit 170 of the substrate processing
apparatus 100 (S355).

[0144] Since the second flow rate chemical liquid supply
means 250 may supply the chemical liquid of the second
flow rate having a relatively small flow rate by adjusting the
chemical liquid of the first flow rate supplied from the
chemical liquid supply means 210, the excess chemical
liquid except for the chemical liquid of the second flow rate
from the chemical liquid of the first flow rate may remain.
[0145] An excess chemical liquid processing means 270
may process the excess chemical liquid remaining after the
chemical liquid of the second flow rate is supplied through
the second flow rate chemical liquid supply means 250
(S400).

[0146] A process of processing the excess chemical liquid
remaining after supplying the chemical liquid of the second
flow rate will be described with reference to the embodi-
ments of FIGS. 13 and 14.

[0147] The excess chemical liquid remaining in the second
flow rate chemical liquid supply means 250 may be intro-
duced into an excess chemical liquid line 271 of the excess
chemical liquid processing means 270.

[0148] The controller 290 may selectively open an excess
chemical liquid valve 272 disposed on the excess chemical
liquid line 271 to discharge the excess chemical liquid to the
outside through a drain line 273 (S413).

[0149] The process of processing the excess chemical
liquid may be variously modified in the present disclosure.
In this regard, FIG. 15 is a flowchart illustrating a second
embodiment of processing an excess chemical liquid in the
chemical liquid supply method according to the present
disclosure. FIG. 16 is a view illustrating the second embodi-
ment of processing the excess chemical liquid in the sub-
strate processing apparatus 100 according to the present
disclosure.

[0150] A process of supplying a chemical liquid of a
second flow rate prior to the process of processing the excess
chemical liquid remains the same as or similar to that
described with reference to FIGS. 12 and 14, so a detailed
description thereof will be omitted.

[0151] The excess chemical liquid remaining in a second
flow rate chemical liquid supply means 250 may be intro-
duced into an excess chemical liquid line 271 of an excess
chemical liquid processing means 270.

[0152] The excess chemical liquid processing means 270
may include a recovery line 274, and a controller 290 may
selectively open an excess chemical liquid valve 272 dis-
posed on the excess chemical liquid line 271 (S421) to
recover the excess chemical liquid of the excess chemical
liquid line 271 to the recovery line 274 (S423).

[0153] The recovery line 274 of the excess chemical liquid
processing means 270 may be connected to a chemical
liquid supply line 217 of a chemical liquid supply means
210, so that the recovered chemical liquid of the recovery
line 274 may be supplied to the chemical liquid supply line
271 (S425). As the recovery line 274 may be connected to
the chemical liquid supply line 217, the recovered chemical
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liquid of the recovery line 274 may be directly supplied to
a first flow rate chemical liquid supply means 230 or the
second flow rate chemical liquid supply means 250 through
the chemical liquid supply line 217.

[0154] Furthermore, as illustrated in FIG. 16, the recovery
line 274 of the excess chemical liquid processing means 270
may be connected to a mixing tank 215 of the chemical
liquid supply means 210. The recovered chemical liquid
recovered to the recovery line 274 may be supplied to the
mixing tank 215 of the chemical liquid supply means 210 to
be used again through the mixing tank 215.

[0155] Another embodiment of a process of processing an
excess chemical liquid will be described. FIG. 17 is a
flowchart illustrating a third embodiment of processing an
excess chemical liquid in the chemical liquid supply method
according to the present disclosure. FIGS. 18 to 20 are views
illustrating the third embodiment of processing the excess
chemical liquid in the substrate processing apparatus 100
according to the present disclosure.

[0156] A process of supplying a chemical liquid of a
second flow rate prior to the process of processing the excess
chemical liquid remains the same as or similar to that
described with reference to FIGS. 12 and 14, so a detailed
description thereof will be omitted.

[0157] First, the process of recovering the excess chemical
liquid will be described with reference to FIGS. 17 and 18.

[0158] The excess chemical liquid remaining in a second
flow rate chemical liquid supply means 250 may be intro-
duced into an excess chemical liquid line 271 of an excess
chemical liquid processing means 270.

[0159] The excess chemical liquid processing means 270
may include a recovery line 274, and a controller 290 may
selectively open an excess chemical liquid valve 272 dis-
posed on the excess chemical liquid line 271 (S431) to
recover the excess chemical liquid of the excess chemical
liquid line 271 to the recovery line 274 (S433).

[0160] The excess chemical liquid processing means 270
may include a storage tank 276. The recovery line 274 may
be connected to the storage tank 276, so that recovered
chemical liquid recovered to the recovery line 274 may be
supplied to the storage tank 276. The storage tank 276 may
store the recovered chemical liquid temporarily or for a
predetermined period of time (S435).

[0161] In the case of the recovered chemical liquid stored
in the storage tank 276 for the predetermined period of time,
it may not satisty chemical liquid supply conditions such as
chemical liquid’s temperature and density required for a
corresponding substrate processing process.

[0162] Therefore, the excess chemical processing means
270 may include a circulation line 277 for circulating the
recovered chemical liquid stored in the storage tank 276. A
heater (not illustrated), a pump (not illustrated), various
measuring instruments (not illustrated), and the like may be
disposed on the circulation line 277. Furthermore, a new
chemical liquid may be supplied to the circulation line 277.
[0163] The controller 290 may adjust the recovered
chemical liquid stored in the storage tank 276 to satisty the
chemical liquid supply conditions required for the recovered
chemical liquid (S437) while circulating the recovered
chemical liquid through the circulation line 277.

[0164] Next, a process of supplying the recovered chemi-
cal liquid will be described with reference to FIGS. 17, 19,
and 20.
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[0165] Without through the circulation line 277 of the
excess chemical liquid processing means 270, the controller
290 may selectively control a recovery valve 279 to supply
the recovered chemical liquid stored in the storage tank 276
to a mixing tank 215 through a recovered chemical liquid
supply line 278 (S439) or to a chemical liquid supply line
217 so that the recovered chemical liquid is used again.
[0166] As described above, since the recovered chemical
liquid stored in the storage tank 276 for the predetermined
period of time may not satisfy the chemical liquid supply
conditions such as chemical liquid’s temperature and density
required for the corresponding substrate processing process,
the controller 290 may adjust the recovered chemical liquid
while circulating the recovered chemical liquid through the
circulation line 277 (S437).

[0167] When the recovered chemical liquid satisfies the
chemical supply conditions or it is necessary to supply the
recovered chemical liquid, the controller 290 may selec-
tively open the recovery valve 279 to provide the recovered
chemical liquid stored in the storage tank 276 through the
recovered chemical liquid supply line 278 so that the recov-
ered chemical liquid is used again.

[0168] As illustrated in FIG. 19, the recovered chemical
liquid supply line 278 of the excess chemical liquid pro-
cessing means 270 may be connected to the mixing tank 215
of a chemical liquid supply means 210, so that the recovered
chemical liquid may be supplied to the mixing tank 215
(S439) to be used again through the mixing tank 215.
[0169] Alternatively, as illustrated in FIG. 20, the recov-
ered chemical liquid supply line 278 of the excess chemical
liquid processing means 270 may be connected to the
chemical liquid supply line 217 of the chemical liquid
supply means 210, so that the recovered chemical liquid of
the recovery line 274 may be supplied to the chemical liquid
supply line 271. The recovery line 274 may be connected to
the chemical liquid supply line 217, so that the recovered
chemical liquid of the recovery line 274 may be directly
supplied to a first flow rate chemical liquid supply means
230 or the second flow rate chemical liquid supply means
250 through the chemical liquid supply line 217.

[0170] As described above, the present disclosure can
supply chemical liquids of different flow rates through one
chemical liquid supply unit according to a substrate pro-
cessing process situation.

[0171] In particular, a chemical liquid is supplied at the
same flow rate to each of the plurality of chemical liquid
lines and the flow rate of the chemical liquid is adjusted
through the flow control valve disposed on at least one
chemical liquid line selected among the plurality of chemi-
cal liquid lines, so that the plurality of chemical liquid lines
can supply chemical liquids at different flow rates.

[0172] Although exemplary embodiments of the present
disclosure have been described for illustrative purposes,
those skilled in the art will appreciate that various modifi-
cations, additions, and substitutions are possible, without
departing from the scope and spirit of the present disclosure
as disclosed in the appended claims. Therefore, exemplary
embodiments of the present disclosure have not been
described for limiting purposes, and the scope of the dis-
closure is not to be limited by the above embodiments.
Therefore, the scope of the present disclosure should be
determined on the basis of the descriptions in the appended
claims, and all equivalents thereof should belong to the
scope of the present disclosure.
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What is claimed is:

1. A chemical liquid supply unit comprising:

a chemical liquid supply source configured to supply a
chemical liquid;

a first flow rate chemical liquid supply line connected to
the chemical liquid supply source and configured to
receive the chemical liquid from the chemical liquid
supply source and supply a chemical liquid of a first
flow rate to a nozzle unit of a substrate processing
apparatus;

a second flow rate chemical liquid supply line connected
to the chemical liquid supply source and configured to
receive the chemical liquid at the same flow rate from
the chemical liquid supply source and adjust the flow
rate of the chemical liquid to supply a chemical liquid
of a second flow rate to the nozzle unit of the substrate
processing apparatus; and

a controller configured to selectively control chemical
liquid supply of the first flow rate chemical liquid
supply line and the second flow rate chemical liquid
supply line, and control flow rate adjustment so that the
chemical liquid of the second flow rate is supplied at a
different flow rate from the chemical liquid of the first
flow rate.

2. The chemical liquid supply unit of claim 1,

wherein the chemical liquid supply source comprises a
chemical liquid supply line with a plurality of branched
lines,

the first flow rate chemical liquid supply line comprises a
first chemical liquid line connecting one of the branch
lines of the chemical liquid supply line to the nozzle
unit of the substrate processing apparatus,

the second flow rate chemical liquid supply line com-
prises:

a second chemical liquid line connecting another one of
the branch lines of the chemical liquid supply line to
the nozzle unit of the substrate processing apparatus;
and

a flow control valve disposed at the second chemical
liquid line and configured to control a flow rate of the
chemical liquid, and

the controller controls the flow control valve to adjust a
flow rate of the second chemical liquid line to the
second flow rate smaller than the first flow rate of the
first chemical liquid line.

3. The chemical liquid supply unit of claim 2,

wherein the first flow rate chemical liquid supply line
further comprises a first chemical liquid line valve
disposed at the first chemical liquid line and configured
to selectively supply the chemical liquid of the first
chemical liquid line according to opening and closing
operations of the first chemical liquid line valve,

the second flow rate chemical liquid supply line further
comprises a second chemical liquid line valve disposed
at the second chemical liquid line and configured to
selectively supply the chemical liquid of the second
chemical liquid line according to opening and closing
operations of the second chemical liquid line valve, and

the controller controls the first chemical liquid line valve
and the second chemical liquid line valve to supply
chemical liquids of different flow rates to the nozzle
unit of the substrate processing apparatus.

4. The chemical liquid supply unit of claim 1, further

comprising an excess chemical liquid drain line configured



US 2023/0158533 Al

to drain an excess chemical liquid except for the chemical
liquid of the second flow rate from the supplied chemical
liquid from the chemical liquid supply source according to
adjustment of the flow rate of the chemical liquid through
the second flow rate chemical liquid supply line.

5. The chemical liquid supply unit of claim 4,

wherein the excess chemical liquid drain line comprises a
drain line configured to discharge the excess chemical
liquid.

6. The chemical liquid supply unit of claim 4,

wherein the chemical liquid supply source comprises:

a plurality of chemical liquid supply tanks configured to
supply a plurality of chemical liquids different from
each other in kind;

aplurality of flow controllers configured to control chemi-
cal liquid supply amounts of the plurality of chemical
liquid supply tanks; and

a mixing tank configured to mix and supply the plurality
of chemical liquids.

7. The chemical liquid supply unit of claim 6,

wherein the excess chemical liquid drain line comprises a
recovery line connected to the mixing tank and con-
figured to recover the excess chemical liquid and
supply the excess chemical liquid to the mixing tank.

8. The chemical liquid supply unit of claim 6,

wherein the excess chemical liquid drain line comprises:

a recovery line configured to recover the excess chemical
liquid; and

a storage tank connected to the recovery line and config-
ured to store the recovered chemical liquid recovered
through the recovery line.

9. The chemical liquid supply unit of claim 8,

wherein the excess chemical liquid drain line further
comprises a recovered chemical liquid supply line
connecting the storage tank to the chemical liquid
supply source and configured to supply the recovered
chemical liquid stored in the storage tank to the chemi-
cal liquid supply source.

10. The chemical liquid supply unit of claim 8,

wherein the excess chemical liquid drain line further
comprises a recovered chemical liquid supply line
connecting the storage tank to the mixing tank and
configured to supply the recovered chemical liquid
stored in the storage tank to the mixing tank.

11. The chemical liquid supply unit of claim 10,

wherein the excess chemical liquid drain line further
comprises a recovery valve disposed on the recovered
chemical liquid supply line to selectively provide the
recovered chemical liquid stored in the storage tank.

12. A method of supplying a chemical liquid, the method

comprising:

a same flow rate chemical liquid supply step of supplying
a chemical liquid of a first flow rate to each of a first
chemical liquid line and a second chemical liquid line
branched from a chemical liquid supply line;

a required flow rate determination step of determining a
required chemical liquid flow rate; and

a discharged chemical liquid supply step of selectively
supplying the chemical liquid of the first flow rate of
the first chemical liquid line or a chemical liquid of a
second flow rate of which a flow rate is adjusted
through the second chemical liquid line to a nozzle unit
of a substrate processing apparatus according to the
required chemical liquid flow rate.
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13. The method of claim 12, wherein the discharged
chemical liquid supply step comprises:

opening a first chemical liquid line valve of the first

chemical liquid line and closing a second chemical
liquid line valve of the second chemical liquid line
when the required chemical liquid flow rate is the first
flow rate; and

supplying the chemical liquid of the first flow rate to the

nozzle unit of the substrate processing apparatus
through the first chemical liquid line.

14. The method of claim 13, wherein the discharged
chemical liquid supply step comprises:

closing the first chemical liquid line valve of the first

chemical liquid line and adjusting a flow rate of the
second chemical liquid line to the second flow rate
relatively smaller than the first flow rate through a flow
control valve disposed on the second chemical liquid
line when the required chemical liquid flow rate is the
second flow rate relatively smaller than the first flow
rate;

opening a second chemical liquid line valve of the second

chemical liquid line; and

supplying the chemical liquid of the second flow rate to

the nozzle unit of the substrate processing apparatus
through the second chemical liquid line.

15. The method of claim 14, further comprising an excess
chemical liquid processing step of processing an excess
chemical liquid except for the chemical liquid of the second
flow rate from the chemical liquid of the first flow rate
supplied to the second chemical liquid line.

16. The method of claim 15, wherein the excess chemical
liquid processing step is performed by discharging the
excess chemical liquid through a drain line

17. The method of claim 15, wherein the excess chemical
liquid processing step comprises:

an excess chemical liquid recover step of recovering the

excess chemical liquid except for the chemical liquid of
the second flow rate from the chemical liquid of the first
flow rate supplied to the second chemical liquid line,
through a recovery line; and

a recovered chemical liquid supply step of supplying the

recovered chemical liquid recovered through the recov-
ery line to the chemical liquid supply line.

18. The method of claim 15, wherein the same flow rate
chemical liquid supply step is performed by supplying a
plurality of different chemical liquids to a mixing tank by
adjusting a supply flow rate of each of the chemical liquids,
and supplying a chemical liquid from the mixing tank to the
chemical liquid supply line, and

the excess chemical liquid processing step further com-

prises:
an excess chemical liquid recover step of recovering the
excess chemical liquid except for the chemical liquid of
the second flow rate from the chemical liquid of the first
flow rate supplied to the second chemical liquid line,
through a recovery line;
a storage tank storage step of storing the recovered
chemical liquid recovered through the recovery line in
a storage tank; and

a recovered chemical liquid supply step of supplying the
recovered chemical liquid stored in the storage tank to
the mixing tank or the chemical liquid supply line.

19. The method of claim 18, further comprising a recov-
ered chemical liquid adjustment step of adjusting the recov-
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ered chemical liquid stored in the storage tank according to
a chemical liquid supply condition while circulating the
recovered chemical liquid through a circulation line.

20. A chemical liquid supply unit comprising:

a chemical liquid supply source configured to supply a
chemical liquid;

a chemical liquid supply line configured to receive the
chemical liquid from the chemical liquid supply source
and provide the chemical liquid through a plurality of
branched lines;

a first chemical liquid line connected to one of the branch
lines of the chemical liquid supply line and configured
to supply a chemical liquid of a first flow rate to a
nozzle unit of a substrate processing apparatus;

a first chemical liquid line valve disposed on the first
chemical liquid line and configured to selectively sup-
ply the chemical liquid of the first flow rate of the first
chemical liquid line according to opening and closing
operations;

a second chemical liquid line connected to another one of
the branch lines of the chemical liquid supply line and
configured to supply a chemical liquid of a second flow
rate to the nozzle unit of the substrate processing
apparatus;
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a flow control valve disposed on the second chemical
liquid line and configured to adjust the first flow rate of
the chemical liquid supplied to the second chemical
liquid line to a second flow rate relatively smaller than
the first flow rate;

a second chemical liquid line valve disposed on the
second chemical liquid line and configured to selec-
tively supply the chemical liquid of the second flow
rate of the second chemical liquid line according to
opening and closing operations;

a recovery line configured to recovery an excess chemical
liquid except for the chemical liquid of the second flow
rate from the chemical liquid of the first flow rate
supplied to the second chemical liquid line according to
flow rate adjustment of the flow control valve; and

a controller configured to control the flow control valve to
adjust a flow rate of the second chemical liquid line to
the second flow rate relatively smaller than the first
flow rate, and control the first chemical liquid line valve
and the second chemical liquid line valve to supply
chemical liquids of different flow rates to the nozzle
unit of the substrate processing apparatus.
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