
1 

DESCRIPTION 

 

TITLE OF THE INVENTION: 

SUBSTRATE PROCESSING APPARATUS, TEMPERATURE CONTROL DEVICE, 

AND TEMPERATURE CONTROL METHOD 5 

 

Field 

[0001] The present disclosure relates to a substrate 

processing apparatus, a temperature control device, and a 

temperature control method. 10 

Background 

[0002] "A temperature control system for controlling a 

temperature of a member used in a semiconductor 

manufacturing device, the temperature control system 

including: a low temperature adjusting unit that stores 15 

liquid adjusted to a first temperature; a high temperature 

adjusting unit that stores liquid adjusted to a second 

temperature higher than the first temperature; a low 

temperature flow path for passing the fluid supplied from 

the low temperature adjusting unit; a high temperature flow 20 

path for passing the fluid supplied from the high 

temperature adjusting unit; a bypass flow path for 

circulating fluid; a combination flow path that merges with 

the low temperature flow path, the high temperature flow 

path, and the bypass flow path at a merging portion, the 25 

combination flow path being for passing the fluid merged 

from each flow path; a temperature adjusting unit that is 

arranged at or near the member, is for passing the fluid 

from the combination flow path, and cools or heats the 

member; variable valves installed in the low temperature 30 

flow path, the high temperature flow path, and the bypass 

flow path and upstream of the merging portion; and a 

control device that controls degrees of opening of the 



2 

variable valves and adjusts a flow rate distribution ratio 

among the low temperature flow path, the high temperature 

flow path, and the bypass flow path." has been disclosed in 

Patent Literature 1 mentioned below. 

Citation List 5 

Patent Literature 

[0003] Patent Literature 1: Japanese Laid-open Patent 

Publication No. 2013-105359 

Summary 

Technical Problem 10 

[0004] The present disclosure provides a technique for 

shortening time for temperature of a component to 

stabilize. 

Solution to Problem 

[0005] A substrate processing apparatus according to one 15 

aspect of the present disclosure comprises a heat medium 

supply unit, a component and a controller.  The heat medium 

supply unit is configured to be capable of supplying each 

of a plurality of heat media each having a different 

temperature.  The component is included in the substrate 20 

processing apparatus and having a plurality of flow paths 

formed in the component, the plurality of flow paths 

respectively allowing the plurality of heat media to 

separately flow through the plurality of flow paths.  The 

controller is configured to perform control so that in a 25 

case where a first heat medium of the plurality of heat 

media is caused to flow to the flow paths from the heat 

medium supply unit, a heat medium of the plurality of heat 

media and other than the first heat medium is discharged 

from the flow paths. 30 

 

Advantageous Effects of Invention 

[0006] According to the present disclosure, time for 
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temperature of a component to stabilize is able to be 

shortened. 

Brief Description of Drawings 

[0007] FIG. 1 is a diagram illustrating an example of a 

configuration of a capacitively coupled plasma processing 5 

apparatus. 

 FIG. 2 is a diagram illustrating an example of a 

schematic configuration of a temperature control device 

according to an embodiment. 

 FIG. 3A is a diagram illustrating control of a heat 10 

medium by the temperature control device according to the 

embodiment. 

 FIG. 3B is a diagram illustrating control of the heat 

medium by the temperature control device according to the 

embodiment. 15 

 FIG. 3C is a diagram illustrating control of the heat 

medium by the temperature control device according to the 

embodiment. 

 FIG. 3D is a diagram illustrating control of the heat 

medium by the temperature control device according to the 20 

embodiment. 

 FIG. 3E is a diagram illustrating control of the heat 

medium by the temperature control device according to the 

embodiment. 

 FIG. 4A is a diagram illustrating flows of heat in a 25 

main body section during plasma processing. 

 FIG. 4B is a diagram illustrating flows of heat in the 

main body section during the plasma processing. 

 FIG. 5 is a diagram illustrating an example of another 

configuration of the temperature control device according 30 

to the embodiment. 

 FIG. 6A is a diagram illustrating an example of 

another configuration of the temperature control device 
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according to the embodiment. 

 FIG. 6B is a diagram illustrating an example of 

another configuration of the temperature control device 

according to the embodiment. 

 FIG. 7A is a diagram illustrating an example of 5 

another configuration of the temperature control device 

according to the embodiment. 

 FIG. 7B is a diagram illustrating the example of 

another configuration of the temperature control device 

according to the embodiment. 10 

 FIG. 8 is a diagram schematically illustrating another 

example of a configuration of a substrate support unit. 

 FIG. 9 is a diagram illustrating an example of a 

configuration of a main body section 111 according to the 

embodiment. 15 

 FIG. 10 is a flowchart illustrating an example of a 

processing flow of a temperature control method according 

to the embodiment. 

Description of Embodiments 

[0008] Embodiments of a substrate processing apparatus, 20 

a temperature control device, and a temperature control 

method will hereinafter be described in detail on the basis 

of the drawings.  The substrate processing apparatus, the 

temperature control device, and the temperature control 

method disclosed herein are not to be limited by the 25 

following embodiments. 

[0009] In a known substrate processing apparatus, a flow 

path is formed in a component included in the substrate 

processing apparatus, the component being, for example, a 

stage where a substrate is placed, and temperature of a 30 

heat medium circulated to the flow path is changed to 

thereby control temperature of the component. 

[0010] However, in a case where the temperature of the 
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component is to be raised or lowered by changing the 

temperature of the heat medium circulated to the flow path, 

time is taken for the temperature of the component to 

stabilize.  Therefore, a technique for shortening the time 

for the temperature of the component to stabilize is hoped 5 

for. 

[0011] Embodiments 

Configuration of Substrate Processing Apparatus 

 The following description is on an example of a 

substrate processing apparatus of the present disclosure.  10 

With respect to embodiments described hereinafter, a case 

where the substrate processing apparatus of the present 

disclosure is implemented as a plasma processing system 

having a system configuration will be described as an 

example. 15 

[0012] An example of a configuration of the plasma 

processing system will be described hereinafter.  FIG. 1 is 

a diagram illustrating an example of a configuration of a 

capacitively coupled plasma processing apparatus. 

[0013] This plasma processing system includes a 20 

capacitively coupled plasma processing apparatus 1 and a 

controller 2.  The capacitively coupled plasma processing 

apparatus 1 includes a plasma processing chamber 10, a gas 

supply unit 20, a power source 30, and an exhaust system 

40.  Furthermore, the plasma processing apparatus 1 25 

includes a substrate support unit 11 and a gas introduction 

unit.  The gas introduction unit is configured to introduce 

at least one processing gas into the plasma processing 

chamber 10.  The gas introduction unit includes a shower 

head 13.  The substrate support unit 11 is arranged in the 30 

plasma processing chamber 10.  The shower head 13 is 

arranged above the substrate support unit 11.  In one 

embodiment, the shower head 13 is at least part of a 
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ceiling of the plasma processing chamber 10.  The plasma 

processing chamber 10 has a plasma processing space 10s 

defined by the shower head 13, a side wall 10a of the 

plasma processing chamber 10, and the substrate support 

unit 11.  The plasma processing chamber 10 has at least one 5 

gas supply port for supplying at least one processing gas 

to the plasma processing space 10s and at least one gas 

discharge port for discharging gas from the plasma 

processing space.  The plasma processing chamber 10 is 

grounded.  The shower head 13 and the substrate support 10 

unit 11 are electrically insulated from a housing of the 

plasma processing chamber 10. 

[0014] The substrate support unit 11 includes a main 

body section 111 and a ring assembly 112.  In this 

embodiment, the main body section 111 corresponds to a 15 

component, a stage, and a target member, of the present 

disclosure.  The main body section 111 has a central area 

111a for supporting a substrate W and an annular area 111b 

for supporting the ring assembly 112.  A wafer is an 

example of the substrate W.  The annular area 111b of the 20 

main body section 111 surrounds the central area 111a of 

the main body section 111 in a plan view.  The substrate W 

is arranged on the central area 111a of the main body 

section 111, and the ring assembly 112 is arranged on the 

annular area 111b of the main body section 111 so that the 25 

ring assembly 112 surrounds the substrate W on the central 

area 111a of the main body section 111.  Therefore, the 

central area 111a is also called a substrate support 

surface for supporting the substrate W and the annular area 

111b is also called a ring support surface for supporting 30 

the ring assembly 112.  In the embodiment, the central area 

111a corresponds to a placing surface of the present 

disclosure. 
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[0015] In one embodiment, the main body section 111 

includes a base 1110 and an electrostatic chuck 1111.  The 

base 1110 includes an electrically conductive member.  The 

electrically conductive member of the base 1110 may 

function as a lower electrode.  The electrostatic chuck 5 

1111 is arranged on the base 1110.  The electrostatic chuck 

1111 includes a ceramic member 1111a and an electrostatic 

electrode 1111b arranged in the ceramic member 1111a.  The 

ceramic member 1111a has the central area 111a.  In one 

embodiment, the ceramic member 1111a also has the annular 10 

area 111b.  Another member surrounding the electrostatic 

chuck 1111 may have the annular area 111b, that member 

being, for example, an annular electrostatic chuck or an 

annular insulating member.  In this case, the ring assembly 

112 may be arranged on the annular electrostatic chuck or 15 

annular insulating member, or may be arranged on both the 

electrostatic chuck 1111 and the annular insulating member.  

Furthermore, at least one RF/DC electrode coupled to a 

later described radio frequency (RF) power source 31 and/or 

a later described direct current (DC) power source 32 may 20 

be arranged in the ceramic member 1111a.  In this case, 

that at least one RF/DC electrode functions as a lower 

electrode.  In a case where a later described bias RF 

signal and or a later described DC signal is supplied to 

that at least one RF/DC electrode, the RF/DC electrode is 25 

also called a bias electrode.  The electrically conductive 

member of the base 1110 and that at least one RF/DC 

electrode may function as a plurality of lower electrodes.  

Furthermore, the electrostatic electrode 1111b may function 

as a lower electrode.  Therefore, the substrate support 30 

unit 11 includes at least one lower electrode. 

[0016] The ring assembly 112 includes one or more 

annular members.  In one embodiment, these one or more 
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annular members include one or more edge rings and at least 

one cover ring.  The edge ring or rings are formed of an 

electrically conductive material or an insulating material, 

and the cover ring or rings are formed of an insulating 

material. 5 

[0017] Furthermore, the substrate support unit 11 may 

include a temperature adjusting module configured to adjust 

at least one of the electrostatic chuck 1111, the ring 

assembly 112, and the substrate to a target temperature.  

The temperature adjusting module may include a heater, a 10 

heat transfer medium, a flow path, or a combination 

thereof. 

[0018] In one embodiment, the substrate support unit 11 

has, formed therein, a plurality of flow paths 1112 that 

each allow liquid, such as brine, or a heat medium, such as 15 

gas, to flow therethrough, and one or more heaters are 

arranged in the ceramic member 1111a of the electrostatic 

chuck 1111.  Furthermore, the substrate support unit 11 may 

include a heat transfer gas supply unit configured to 

supply heat transfer gas to a gap between a reverse face of 20 

the substrate W and the central area 111a.  The plurality 

of flow paths 1112 do not intersect with one another and 

allow the heat medium in each of the flow paths 1112 to 

flow separately therethrough without being mixed.  The main 

body section 111 of the substrate support unit 11 according 25 

to the embodiment has two flow paths 1112a and 1112b formed 

therein.  The flow paths 1112a and 1112b are formed below 

the central area 111a, to not intersect with each other.  

The flow paths 1112a and 1112b are formed in parallel and 

has a partition wall provided therebetween.  The flow path 30 

1112a has a pipe 201a connected to one end of the flow path 

1112a, and a pipe 202a connected to the other end of the 

flow path 1112a.  The flow path 1112b has a pipe 201b 
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connected to one end of the flow path 1112b, and a pipe 

202b connected to the other end of the flow path 1112b.  

The pipes 201a and 201b and the pipes 202a and 202b are 

connected to a temperature control device 200.  The 

temperature control device 200 controls temperature of the 5 

main body section 111 by controlling the heat medium caused 

to flow to the flow paths 1112a and 1112b via the pipes 

201a and 201b and the pipes 202a and 202b. 

[0019] The shower head 13 is configured to introduce at 

least one processing gas from the gas supply unit 20 into 10 

the plasma processing space 10s.  The shower head 13 has at 

least one gas supply port 13a, at least one gas diffusion 

chamber 13b, and a plurality of gas introduction ports 13c.  

Processing gas supplied to the gas supply port 13a passes 

through the gas diffusion chamber 13b and is introduced 15 

into the plasma processing space 10s from the plurality of 

gas introduction ports 13c.  Furthermore, the shower head 

13 includes at least one upper electrode.  The gas 

introduction unit may include, in addition to the shower 

head 13, one or more side gas injectors (SGIs) attached to 20 

one or more openings formed in the side wall 10a. 

[0020] The gas supply unit 20 may include at least one 

gas source 21 and at least one flow controller 22.  In one 

embodiment, the gas supply unit 20 is configured to supply 

at least one processing gas to the shower head 13 via the 25 

flow controller or controllers 22 respectively 

corresponding to that at least one processing gas from the 

gas source or sources 21 respectively corresponding to that 

at least one processing gas.  Each of the flow controllers 

22 may include, for example, a mass flow controller or a 30 

pressure controlled flow controller.  Furthermore, the gas 

supply unit 20 may include one or more flow modulation 

devices that modulate or pulse flow of at least one 
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processing gas. 

[0021] The power source 30 includes the RF power source 

31 coupled to the plasma processing chamber 10 via at least 

one impedance matching circuit.  The RF power source 31 is 

configured to supply at least one RF signal (RF power) to 5 

at least one lower electrode and/or at least one upper 

electrode.  Plasma is thereby formed from at least one 

processing gas supplied to the plasma processing space 10s.  

Therefore, the RF power source 31 may function as at least 

part of a plasma generation unit configured to generate 10 

plasma from one or more processing gases in the plasma 

processing chamber 10.  Furthermore, supplying a bias RF 

signal to at least one lower electrode generates a bias 

potential on the substrate W and enables ionic components 

in the formed plasma to be drawn to the substrate W. 15 

[0022] In one embodiment, the RF power source 31 

includes a first RF generation unit 31a and a second RF 

generation unit 31b.  The first RF generation unit 31a is 

coupled to at least one lower electrode and/or at least one 

upper electrode via at least one impedance matching circuit 20 

and is configured to generate a source RF signal (source RF 

power) for plasma generation.  In one embodiment, the 

source RF signal has a frequency in a range of 10 MHz to 

150 MHz.  In one embodiment, the first RF generation unit 

31a may be configured to generate a plurality of source RF 25 

signals having different frequencies.  The one or more 

source RF signals generated are supplied to at least one 

lower electrode and/or at least one upper electrode. 

[0023] The second RF generation unit 31b is coupled to 

at least one lower electrode via at least one impedance 30 

matching circuit and is configured to generate a bias RF 

signal (bias RF power).  The bias RF signal may have a 

frequency that is the same as or different from the 
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frequency of the source RF signal.  In one embodiment, the 

bias RF signal has a frequency lower than the frequency of 

the source RF signal.  In one embodiment, the bias RF 

signal has a frequency in a range of 100 kHz to 60 MHz.  In 

one embodiment, the second RF generation unit 31b may be 5 

configured to generate a plurality of bias RF signals 

having different frequencies.  The generated one or more 

bias RF signals are supplied to at least one lower 

electrode.  Furthermore, in various embodiments, at least 

one of: the source RF signal or signals; and the bias RF 10 

signal or signals may be pulsed. 

[0024] Furthermore, the power source 30 may include the 

DC power source 32 coupled to the plasma processing chamber 

10.  The DC power source 32 includes a first DC generation 

unit 32a and a second DC generation unit 32b.  In one 15 

embodiment, the first DC generation unit 32a is connected 

to at least one lower electrode and is configured to 

generate a first DC signal.  The generated first bias DC 

signal is supplied to at least one lower electrode.  In one 

embodiment, the second DC generation unit 32b is connected 20 

to at least one upper electrode and is configured to 

generate a second DC signal.  The generated second DC 

signal is supplied to at least one upper electrode. 

[0025] In various embodiments, at least one of the first 

and second DC signals may be pulsed.  In this case, a 25 

sequence of voltage pulses is applied to at least one lower 

electrode and/or at least one upper electrode.  The voltage 

pulses may have a pulse waveform that is rectangular, 

trapezoidal, or triangular, or a combination thereof.  In 

one embodiment, a waveform generation unit for generating a 30 

sequence of voltage pulses from a DC signal is connected 

between the first DC generation unit 32a and at least one 

lower electrode.  Therefore, the first DC generation unit 
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32a and the waveform generation unit are included in a 

voltage pulse generation unit.  In a case where the second 

DC generation unit 32b and the waveform generation unit are 

included in the voltage pulse generation unit, the voltage 

pulse generation unit is connected to at least one upper 5 

electrode.  The voltage pulses may have a positive polarity 

or a negative polarity.  Furthermore, the sequence of the 

voltage pulses may include one or more positive polarity 

voltage pulses and one or more negative polarity voltage 

pulses, in one cycle.  The first and second DC generation 10 

units 32a and 32b may be provided in addition to the RF 

power source 31, or the first DC generation unit 32a may be 

provided instead of the second RF generation unit 31b. 

[0026] The exhaust system 40 may be connected to, for 

example, a gas discharge port 10e provided in a bottom 15 

portion of the plasma processing chamber 10.  The exhaust 

system 40 may include a pressure regulating valve and a 

vacuum pump.  The pressure regulating valve regulates 

pressure in the plasma processing space 10s.  The vacuum 

pump may include a turbomolecular pump, a dry pump, or a 20 

combination thereof. 

[0027] The controller 2 processes computer-executable 

commands that cause the plasma processing apparatus 1 to 

execute various processes set forth in the present 

disclosure.  The controller 2 may be configured to control 25 

each element of the plasma processing apparatus 1 to 

execute various processes set forth herein.  In one 

embodiment, part or all of the controller 2 may be included 

in the plasma processing apparatus 1.  The controller 2 may 

include a processing unit 2a1, a storage 2a2, and a 30 

communication interface 2a3.  The controller 2 is 

implemented by, for example, a computer 2a.  The processing 

unit 2a1 may be configured to perform various control 



13 

operation by reading a program from the storage 2a2 and 

executing the read program.  The program may be stored in 

the storage 2a2 beforehand or may be obtained via a medium 

when needed.  The obtained program is stored in the storage 

2a2, and read and executed by the processing unit 2a1 from 5 

the storage 2a2.  The medium may be any of various storage 

media that are able to be read by the computer 2a and may 

be a communication line connected to the communication 

interface 2a3.  The processing unit 2a1 may be a central 

processing unit (CPU).  The storage 2a2 may include a 10 

random access memory (RAM), a read only memory (ROM), a 

hard disk drive (HDD), a solid state drive (SSD), or a 

combination thereof.  The communication interface 2a3 may 

communicate with the plasma processing apparatus 1 via a 

communication line, such as a local area network (LAN). 15 

[0028] Configuration of Temperature Control Device 200 

 A schematic configuration of the temperature control 

device 200 that controls temperature of the main body 

section 111 of the substrate support unit 11 will be 

described next.  FIG. 2 is a diagram illustrating an 20 

example of the schematic configuration of the temperature 

control device 200 according to the embodiment.  FIG. 2 

illustrates a configuration of the main body section 111 in 

a simplified manner. 

[0029] The temperature control device 200 has a supply 25 

unit 210.  In the embodiment, the supply unit 210 

corresponds to a heat medium supply unit of the present 

disclosure.  The supply unit 210 is configured to be 

capable of supplying each of a plurality of heat media each 

having a different temperature.  The type of the heat 30 

media, liquid or gas, is selected in accordance with 

temperatures to be controlled.  A case where the heat media 

are liquid will be described with respect to the 
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embodiment.  A liquid material that has fluidity in a 

liquid state at the temperatures to be controlled and has 

high stability and high heat transfer performance is used 

as the heat media.  Furthermore, in a case where a source 

RF signal or a bias RF signal is supplied to the plasma 5 

processing chamber 10, a liquid material that is highly 

insulating is used as the heat media.  The plurality of 

heat media may be the same liquid material or different 

liquid materials.  A liquid heat medium may be, for 

example, cooling water, antifreeze, or an organic solvent.  10 

Furthermore, the organic solvent may be a fluorinated 

fluid, for example, Galden (registered trademark), Novec 

7200 (registered trademark), or Fluorinert (registered 

trademark).  The heat media are not necessarily liquid and 

may be gas such as air, nitrogen (N2), or carbon dioxide 15 

(CO2) controlled to predetermined temperatures.  

Furthermore, a heat medium may be a gas-liquid two-phase 

fluid in which part of the liquid heat medium has been 

vaporized and mixed with the liquid.  The supply unit 210 

is configured to store each of the plurality of heat media 20 

each adjusted to a different temperature and to be capable 

of supplying each of the plurality of heat media.  The 

supply unit 210 according to the embodiment has two 

retaining units 211a and 211b.  The pipe 201a and the pipe 

202a are connected to the retaining unit 211a.  The pipe 25 

201b and the pipe 202b are connected to the retaining unit 

211b. 

[0030] The retaining unit 211a is configured to be 

capable of supplying a heat medium at a first temperature.  

The retaining unit 211b is configured to be capable of 30 

supplying a heat medium at a second temperature higher than 

the first temperature.  For example, the retaining unit 

211a has a tank that stores the heat medium and controls 
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temperature of the heat medium to the first temperature by 

controlling temperature of the tank.  The retaining unit 

211a supplies the heat medium at the first temperature to 

the pipe 201a from the tank.  The retaining unit 211b has a 

tank that stores the heat medium and controls temperature 5 

of the heat medium to the second temperature higher than 

the first temperature by controlling temperature of the 

tank.  The retaining unit 211b supplies the heat medium at 

the second temperature to the pipe 201b from the tank. 

[0031] The pipe 201a transports the heat medium from the 10 

retaining unit 211a to the flow path 1112a.  The pipe 201b 

transports the heat medium from the retaining unit 211b to 

the flow path 1112b.  The pipe 202a transports the heat 

medium from the flow path 1112a to the retaining unit 211a.  

The pipe 202b transports the heat medium from the flow path 15 

1112b to the retaining unit 211b.  The pipe 201a is 

provided with a valve 221a capable of opening and closing 

the pipe 201a.  The pipe 201b is provided with a valve 221b 

capable of opening and closing the pipe 201b.  The pipe 

202a is provided with a valve 222a capable of opening and 20 

closing the pipe 202a.  The pipe 202b is provided with a 

valve 222b capable of opening and closing the pipe 202b.  

Hereinafter, the pipes 201a and 201b may be collectively 

referred to as pipes 201, and the pipes 202a and 202b may 

be collectively referred to as pipes 202.  Furthermore, 25 

hereinafter, the valves 221a and 221b may be collectively 

referred to as valves 221 and the valves 222a and 222b may 

be collectively referred to as valves 222.  In the 

embodiment, the pipes 201 correspond to first pipes of the 

present disclosure and the pipes 202 correspond to second 30 

pipes of the present disclosure.  Furthermore, in the 

embodiment, the valves 221 correspond to first valves of 

the present disclosure and the valves 222 correspond to 
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fourth valves of the present disclosure. 

[0032] The pipes 201a and 201b are respectively provided 

with pipes 203a and 203b branching off therefrom.  The pipe 

203a branches off from the pipe 201a at a position on one 

side of the valve 221a, the one side being toward the flow 5 

path 1112a.  The pipe 203b branches off from the pipe 201b 

at a position on one side of the valve 221b, the one side 

being toward the flow path 1112b.  The pipe 203a is 

provided with a valve 223a capable of opening and closing 

the pipe 203a.  The pipe 203b is provided with a valve 223b 10 

capable of opening and closing the pipe 203b.  Hereinafter, 

the pipes 203a and 203b may be collectively referred to as 

pipes 203 and the valves 223a and 223b may be collectively 

referred to as valves 223.  In the embodiment, the pipes 

203 correspond to third pipes of the present disclosure and 15 

the valves 223 correspond to second valves of the present 

disclosure. 

[0033] The pipes 203a and 203b are connected to a tank 

212.  The tank 212 is arranged at a position lower than 

that of the main body section 111 and is capable of storing 20 

a heat medium.  In the embodiment, the tank 212 corresponds 

to a first tank of the present disclosure. 

[0034] Pipes 204a and 204b are connected to the tank 

212.  The pipe 204a is provided with a valve 224a capable 

of opening and closing the pipe 204a.  The pipe 204b is 25 

provided with a valve 224b capable of opening and closing 

the pipe 204b.  The pipe 204a is connected to the pipe 202a 

on one side of the valve 222a, the one side being toward 

the retaining unit 211a.  The pipe 204b is connected to the 

pipe 202b on one side of the valve 222b, the one side being 30 

toward the retaining unit 211b.  Hereinafter, the pipes 

204a and 204b may be collectively referred to as pipes 204 

and the valves 224a and 224b may be collectively referred 
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to as valves 224.  In the embodiment, the pipes 204 

correspond to fourth pipes of the present disclosure and 

the valves 224 correspond to third valves of the present 

disclosure. 

[0035] The heat medium circulating from the retaining 5 

unit 211a and the heat medium circulating from the 

retaining unit 211b are retained in the tank 212 separately 

and a plurality of the tanks 212 may thus be provided.  For 

example, two tanks 212 may be provided, the pipe 203a and 

the pipe 204a may be connected to one of these tanks 212, 10 

and the pipe 203b and the pipe 204b may be connected to the 

other one of the tanks 212. 

[0036] The valves 221a and 221b, the valves 222a and 

222b, the valves 223a and 223b, and the valves 224a and 

224b are each able to be switched open or closed under 15 

control by the controller 2.  The controller 2 controls 

opening and closing of the valves 221a and 221b, the valves 

222a and 222b, the valves 223a and 223b, and the valves 

224a and 224b to thereby control the heat media caused to 

flow to the flow paths 1112a and 1112b. 20 

[0037] Control of Heat Media 

 Control of the heat media by the temperature control 

device 200 will be described next.  FIG. 3A to FIG. 3E are 

diagrams illustrating control of the heat media by the 

temperature control device 200 according to the embodiment.  25 

In FIG. 3A to FIG. 3E, valves in an open state are drawn 

unfilled and valves in a closed state are drawn filled. 

[0038] The supply unit 210 supplies each of the 

plurality of heat media each having a different 

temperature.  For example, the supply unit 210 supplies the 30 

heat medium at the first temperature from the retaining 

unit 211a to the pipe 201a and supplies the heat medium at 

the second temperature from the retaining unit 211b to the 
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pipe 201b. 

[0039] In a case where the heat medium at the first 

temperature is to be circulated to the main body section 

111, the controller 2 controls the valve 221a and the valve 

222a to be in the open state and controls the valve 223a 5 

and the valve 224a to be in the closed state.  As 

illustrated in FIG. 3A, the heat medium at the first 

temperature supplied from the retaining unit 211a thereby 

flows through the flow path 1112a via the pipe 201a.  The 

heat medium that has passed through the flow path 1112a and 10 

has been discharged from the flow path 1112a returns to the 

retaining unit 211a via the pipe 202a.  The heat medium at 

the first temperature is circulated to the main body 

section 111 and temperature of the main body section 111 is 

thereby controlled by the heat medium flowing through the 15 

flow path 1112a. 

[0040] Control for switching the heat medium to be 

circulated to the main body section 111 will be described 

next.  In a case where the heat medium to be circulated to 

the main body section 111 is to be switched from the heat 20 

medium at the first temperature to the heat medium at the 

second temperature, the controller 2 controls the valve 

221a and the valve 222a to be in the closed state and 

controls the valve 221b and the valve 222b to be in the 

open state.  As illustrated in FIG. 3B, the heat medium at 25 

the second temperature supplied from the retaining unit 

211b thereby flows through the flow path 1112b via the pipe 

201b.  The heat medium that has passed through the flow 

path 1112b and has been discharged from the flow path 1112a 

returns to the retaining unit 211b via the pipe 202b.  The 30 

heat medium at the first temperature on the other hand 

stops flowing to the flow path 1112a because the valve 221a 

has been closed.  The heat medium at the second temperature 
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is circulated to the main body section 111 and the 

temperature of the main body section 111 is thereby 

controlled by the heat medium flowing through the flow path 

1112b. 

[0041] By the valve 221b and the valve 222b being 5 

brought into the open state, the heat medium is retained in 

the flow path 1112a.  In the main body section 111, heat 

from the heat medium at the second temperature flowing 

through the flow path 1112b is absorbed by the heat medium 

retained in the flow path 1112a, via the main body section 10 

111.  Furthermore, heat capacity of the main body section 

111 increases by an amount corresponding to the heat medium 

retained in the flow path 1112a.  As a result, temperature 

change in the main body section 111 is moderated and a 

longer time is taken for the temperature to stabilize. 15 

[0042] The controller 2 is thus configured to perform 

control so that in a case where a first heat medium of the 

plurality of heat media is caused to flow to a flow path 

1112, a heat medium of the plurality of heat media and 

other than the first heat medium is discharged from a flow 20 

path 1112.  For example, in a case where the heat medium at 

the second temperature is caused to flow to the flow path 

1112b, the controller 2 performs control so that a heat 

medium is discharged from the flow path 1112a.  

Furthermore, in a case where the heat medium at the first 25 

temperature is caused to flow to the flow path 1112a, the 

controller 2 performs control so that a heat medium is 

discharged from the flow path 1112b.  For example, as 

illustrated in FIG. 3B, in a case where the heat medium 

caused to flow is switched to cause the heat medium at the 30 

second temperature to flow through the flow path 1112b, the 

controller 2 controls the valve 223a to be in the open 

state.  As illustrated in FIG. 3C, the heat medium that has 
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been retained in the flow path 1112a flows into the tank 

212 via the pipe 201a and the pipe 203a and the heat medium 

is thus discharged from the flow path 1112a.  The heat 

medium that has flowed into the tank 212 is retained in the 

tank 212.  Absorption of the heat, via the main body 5 

section 111, from the heat medium at the second temperature 

flowing through the flow path 1112b by the heat medium 

retained in the flow path 1112a is thereby able to be 

reduced.  Furthermore, the increase in the heat capacity of 

the main body section 111 due to the retainment of the heat 10 

medium in the flow path 1112a is able to be reduced.  As a 

result, the time taken for the temperature of the main body 

section 111 to stabilize is able to be shortened. 

[0043] In a case where a heat medium is to be discharged 

from a flow path 1112, the interior of the tank 212 may be 15 

depressurized.  For example, as illustrated in FIG. 3C, an 

exhaust unit 231 to exhaust the interior of the tank 212 is 

connected to the tank 212.  In the embodiment, the exhaust 

unit 231 corresponds to a first depressurizing unit of the 

present disclosure.  In a case where a heat medium is to be 20 

discharged from the flow path 1112a or 1112b, the 

controller 2 controls the exhaust unit 231 to depressurize 

the interior of the tank 212 by exhausting the interior of 

the tank 212 by means of the exhaust unit 231.  The exhaust 

unit 231 may be the exhaust system 40, or an exhaust device 25 

provided separately from the exhaust system 40.  In the 

case where the heat medium is to be discharged from the 

flow path 1112a or 1112b, depressurizing the interior of 

the tank 212 causes the heat medium in the flow path 1112a 

or 1112b to be sucked into the tank 212 and discharged 30 

quickly from the flow path 1112. 

[0044] The heat medium retained in the tank 212 is able 

to be returned by controlling as follows.  For example, in 
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a case where the heat medium retained in the tank 212 is to 

be returned to the retaining unit 211a, the controller 2 

controls the valve 224a to be in the open state as 

illustrated in FIG. 3D.  In the case where the heat medium 

retained in the tank 212 is to be returned to the retaining 5 

unit 211a, the controller 2 preferably controls the valve 

223a to be in the closed state.  In FIG. 3D, the controller 

2 controls the valve 224a to be in the open state and also 

controls the valve 223a to be in the closed state, when the 

heat medium at the second temperature is being circulated 10 

to the main body section 111.  The heat medium retained in 

the tank 212 thereby flows into the retaining unit 211a via 

the pipe 204a and the pipe 202a. 

[0045] In a case where the heat medium retained in the 

tank 212 is caused to flow to the retaining unit 211a or 15 

211b, the interior of the tank 212 may be pressurized.  For 

example, as illustrated in FIG. 3D, a gas supply unit 241 

to supply a purge gas is connected to the tank 212.  In the 

embodiment, the gas supply unit 241 corresponds to a first 

pressurizing unit of the present disclosure.  In a case 20 

where the heat medium retained in the tank 212 is caused to 

flow to the retaining unit 211a or 211b, the controller 2 

controls the gas supply unit 241 to supply the purge gas to 

the tank 212 from the gas supply unit 241 to pressurize the 

interior of the tank 212.  The purge gas may be, for 25 

example, dry air.  The gas supply unit 241 may be the gas 

supply unit 20 or a gas supply unit provided separately 

from the gas supply unit 20.  Pressurizing the interior of 

the tank 212 causes the heat medium retained in the tank 

212 to be pushed by pressure in the tank 212 and flow 30 

quickly into the retaining unit 211a or 211b.  In a case 

where the controller 2 has finished returning the heat 

medium retained in the tank 212 to the retaining unit 211a, 
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the controller 2 controls the valve 224a to be in the 

closed state, as illustrated in FIG. 3E. 

[0046] By using a control method similar to that 

described above, the controller 2 is able to switch the 

heat medium to be circulated to the main body section 111 5 

from the heat medium at the second temperature to the heat 

medium at the first temperature.  For example, the 

controller 2 controls the valve 221a and the valve 222a to 

be in the open state and the valve 221b and the valve 222b 

to be in the closed state.  Furthermore, in a case where 10 

the heat medium at the first temperature is caused to flow 

through the flow path 1112a, the controller 2 performs 

control so that a heat medium is discharged from the flow 

path 1112b.  For example, the controller 2 controls the 

valve 223b to be in the open state.  Furthermore, in a case 15 

where the heat medium retained in the tank 212 is to be 

returned to the retaining unit 211b, the controller 2 

controls the valve 224b to be in the open state. 

[0047] Flows of heat in the main body section 111 during 

plasma processing will be described next.  FIG. 4A and FIG. 20 

4B are diagrams illustrating the flows of heat in the main 

body section 111 during the plasma processing.  In the 

plasma processing apparatus 1, during the plasma 

processing, heat from plasma is input to the main body 

section 111 via the substrate W or directly.  The 25 

temperatures of the plurality of heat media supplied by the 

supply unit 210 are set so that the substrate W reaches 

respective predetermined temperatures, in consideration of 

temperature rises caused by the heat input from the plasma 

and heating by a heater provided in the main body section 30 

111.  For example, in a case where the plasma processing 

apparatus 1 performs a process A and a process B through 

the plasma processing, the first temperature is set so that 
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the substrate W reaches a temperature suitable for the 

process A.  The second temperature is set so that the 

substrate W reaches a temperature suitable for the process 

B.  FIG. 4A and FIG. 4B illustrate a case where a heat 

medium is circulated to the flow path 1112b and a heat 5 

medium is discharged from the flow path 1112a for the 

process B to be performed after the process A.  FIG. 4A 

illustrates a case where part of the heat medium is 

remaining in the flow path 1112a even though the heat 

medium is discharged from the flow path 1112a.  FIG. 4B 10 

illustrates a case where the heat medium has been 

discharged from the flow path 1112a and the heat medium has 

been removed completely from the flow path 1112a.  In the 

process B, inputting the heat from the plasma and removing 

the heat by means of the heat medium circulated through the 15 

flow path 1112b cause the substrate W to reach the 

temperature suitable for the process B.  As illustrated in 

FIG. 4B, in a case where the heat medium has been removed 

completely from the flow path 1112a, the heat from the 

plasma is input to the heat medium in the flow path 1112b.  20 

The time for the temperature of the substrate W to 

stabilize at the temperature suitable for the process B is 

thereby able to be shortened.  Furthermore, even in the 

case where part of the heat medium is remaining in the flow 

path 1112a as illustrated in FIG. 4A, the liquid surface of 25 

the heat medium is separated from an upper surface of the 

flow path 1112a in the flow path 1112a, a space without the 

heat medium is thus formed near the central area 111a, and 

heat transfer is thereby hindered.  The heat from the 

plasma is thereby input mainly to the heat medium in the 30 

flow path 1112b.  Therefore, even in the case where part of 

the heat medium is remaining in the flow path 1112a as 

illustrated in FIG. 4A, the time for the temperature of the 
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main body section 111 to stabilize is able to be shortened 

and the time for the substrate W to stabilize at the 

temperature suitable for the process B is thereby able to 

be shortened. 

[0048] The above described configuration of the 5 

temperature control device 200 is an example, the 

configuration is not to be limited to this example, and an 

example of another configuration of the temperature control 

device 200 will be described next. 

[0049] FIG. 5 is a diagram illustrating an example of 10 

another configuration of the temperature control device 200 

according to the embodiment.  The temperature control 

device 200 illustrated in FIG. 5 is partly the same as the 

temperature control device 200 illustrated in FIG. 2, and 

the same reference sign will thus be assigned to portions 15 

that are the same, description of the same portions will be 

omitted, and portions that are different will be described 

mainly. 

[0050] In the temperature control device 200 illustrated 

in FIG. 5, a pipe 209a is connected to the pipe 203a and a 20 

pipe 209b is connected to the pipe 203b.  The pipes 209a 

and 209b are connected to a gas supply unit 216.  The gas 

supply unit 216 is capable of supplying a purge gas to each 

of the pipes 209a and 209b.  The gas supply unit 216 may be 

the gas supply unit 20 or a gas supply unit provided 25 

separately from the gas supply unit 20. 

[0051] In a case where the heat medium at the first 

temperature is to be circulated to the main body section 

111, the controller 2 controls the valve 221a to be in the 

open state and controls the valve 221b and the valve 223a 30 

to be in the closed state.  The heat medium at the first 

temperature thereby circulates through the retaining unit 

211a and the flow path 1112a in the main body section 111 
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via the pipe 201a and the pipe 202a.  Furthermore, in a 

case where the heat medium at the first temperature is 

caused to flow to the flow path 1112a, the controller 2 

performs control so that a heat medium is discharged from 

the flow path 1112b.  For example, as illustrated in FIG. 5 

5, the controller 2 controls the valve 223b to be in the 

open state.  The purge gas supplied from the gas supply 

unit 216 thereby flows through the pipe 209b, the pipe 

203b, the pipe 201b, the flow path 1112b, and the pipe 

202b, and this flow of the purge gas causes the heat medium 10 

to return to the retaining unit 211a.  The heat medium is 

thereby discharged from the flow path 1112b.  As a result, 

the time taken for the temperature of the main body section 

111 to stabilize is able to be shortened. 

[0052] By using a control method similar to that 15 

described above, the controller 2 is able to switch the 

heat medium to be circulated to the main body section 111 

from the heat medium at the first temperature to the heat 

medium at the second temperature.  For example, the 

controller 2 controls the valve 221b to be in the open 20 

state and the valve 221a and the valve 223b to be in the 

closed state.  Furthermore, in a case where the heat medium 

at the second temperature is caused to flow to the flow 

path 1112a, the controller 2 performs control so that a 

heat medium is discharged from the flow path 1112b.  For 25 

example, the controller 2 controls the valve 223a to be in 

the open state. 

[0053] FIG. 6A and FIG. 6B are diagrams illustrating an 

example of another configuration of the temperature control 

device 200 according to the embodiment.  The temperature 30 

control device 200 illustrated in FIG. 6A and FIG. 6B is 

partly the same as the temperature control devices 200 

illustrated in FIG. 2 and FIG. 5, and the same reference 
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sign will thus be assigned to portions that are the same, 

description of the same portions will be omitted, and 

portions that are different will be described mainly. 

[0054] The pipes 202a and 202b illustrated in FIG. 6A 

and FIG. 6B are respectively provided with pipes 205a and 5 

205b that branch off therefrom.  The pipe 205a branches off 

from the pipe 202a at a position on one side of the valve 

222a, the one side being toward the flow path 1112a.  The 

pipe 205b branches off from the pipe 202b at a position on 

one side of the valve 222b, the one side being toward the 10 

flow path 1112b.  The pipes 205a and 205b may hereinafter 

be collectively referred to as pipes 205.  In the 

embodiment, the pipes 205 correspond to fifth pipes of the 

present disclosure. 

[0055] The pipe 205a is provided with a valve 225a 15 

capable of opening and closing the pipe 205a.  The pipe 

205b is provided with a valve 225b capable of opening and 

closing the pipe 205b.  The valves 225a and 225b may 

hereinafter be collectively referred to as valves 225.  In 

the embodiment, the valves 225 correspond to fifth valves 20 

of the present disclosure. 

[0056] The pipe 205a is connected to a tank 220a.  The 

pipe 205b is connected to a tank 220b.  The tanks 220a and 

220b are each capable of retaining a heat medium.  The 

tanks 220a and 220b may hereinafter be collectively 25 

referred to as tanks 220.  In the embodiment, the tanks 220 

correspond to second tanks of the present disclosure. 

[0057] In a case where the heat medium at the first 

temperature is to be circulated to the main body section 

111, the controller 2 controls the valve 221a and the valve 30 

222a to be in the open state and controls the valve 221b, 

the valve 223a, and the valve 225a to be in the closed 

state.  The heat medium at the first temperature thereby 
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circulates through the retaining unit 211a and the flow 

path 1112a in the main body section 111 via the pipe 201a 

and the pipe 202a.  Furthermore, in a case where the heat 

medium at the first temperature is caused to flow to the 

flow path 1112a, the controller 2 performs control so that 5 

a heat medium is discharged from the flow path 1112b.  For 

example, as illustrated in FIG. 6A, the controller 2 

controls the valve 223b and the valve 225b to be in the 

open state.  The purge gas supplied from the gas supply 

unit 216 thereby flows through the pipe 209b, the pipe 10 

203b, the pipe 201b, the flow path 1112b, the pipe 202b, 

and the pipe 205b, and this flow of the purge gas causes 

the heat medium to flow into the tank 220b.  The heat 

medium is thereby discharged from the flow path 1112b.  As 

a result, the time taken for the temperature of the main 15 

body section 111 to stabilize is able to be shortened. 

[0058] In a case where a heat medium is to be discharged 

from the flow path 1112a or 1112b, the interior of the tank 

220a or 220b may be depressurized.  For example, as 

illustrated in FIG. 6A, an exhaust unit 232 to exhaust the 20 

interior of the tank 220a or 220b is connected to the tanks 

220a and 220b.  In the embodiment, the exhaust unit 232 

corresponds to a second depressurizing unit of the present 

disclosure.  In a case where the heat medium is to be 

discharged from the flow path 1112a, the controller 2 25 

controls the exhaust unit 232 to exhaust the interior of 

the tank 220a by means of the exhaust unit 232 to 

depressurize the interior of the tank 220a.  Furthermore, 

in a case where the heat medium is to be discharged from 

the flow path 1112b, the controller 2 controls the exhaust 30 

unit 232 to exhaust the interior of the tank 220b by means 

of the exhaust unit 232 to depressurize the interior of the 

tank 220b.  The exhaust unit 232 may be the exhaust system 
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40, or an exhaust device provided separately from the 

exhaust system 40.  In a case where the heat medium is to 

be discharged from the flow path 1112a or 1112b, 

depressurizing the interior of the tank 220a or 220b causes 

the heat medium in the flow path 1112a or 1112b to be 5 

sucked into the tank 220a or 220b and discharged quickly 

from the flow path 1112a or 1112b. 

[0059] The heat medium retained in the tank 220b is able 

to be returned to the supply unit 210 by controlling as 

follows.  For example, in a case where the heat medium 10 

retained in the tank 220b is to be returned to the 

retaining unit 211b, the controller 2 controls the valve 

223b to be in the closed state and the valve 222b and the 

valve 225b to be in the open state, as illustrated in FIG. 

6B.  The heat medium retained in the tank 220b thereby 15 

flows into the retaining unit 211b via the pipe 205b and 

the pipe 202b. 

[0060] The tanks 220a and 220b may be formed as a single 

tank 220.  Furthermore, in a case where the heat medium 

retained in the tank 220a or 220b is caused to flow to the 20 

retaining unit 211a or 211b, the interior of the tank 220a 

or 220b may be pressurized.  For example, as illustrated in 

FIG. 6B, a gas supply unit 242 to supply a purge gas is 

connected to the tanks 220a and 220b.  In the embodiment, 

the gas supply unit 242 corresponds to a second 25 

pressurizing unit of the present disclosure.  In a case 

where the heat medium retained in the tank 220a is caused 

to flow to the retaining unit 211a, the controller 2 

controls the gas supply unit 242 to supply, for example, 

the purge gas to the tank 220a from the gas supply unit 242 30 

and pressurize the interior of the tank 220a.  In a case 

where the heat medium retained in the tank 220b is caused 

to flow to the retaining unit 211b, the controller 2 
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controls the gas supply unit 242 to supply, for example, 

the purge gas to the tank 220b from the gas supply unit 242 

and pressurize the interior of the tank 220b.  The gas 

supply unit 242 may be the gas supply unit 20 or a gas 

supply unit provided separately from the gas supply unit 5 

20.  Pressurizing the interior of the tank 220a or 220b 

causes the heat medium retained in the tank 220a or 220b to 

be pushed by pressure in the tank 220a or 220b and flow 

quickly into the retaining unit 211a or 211b.  In a case 

where the controller 2 has finished returning the heat 10 

medium retained in the tank 220a to the retaining unit 

211a, the controller 2 controls the valve 225a to be in the 

closed state, and in a case where the controller 2 has 

finished returning the heat medium retained in the tank 

220b to the retaining unit 211b, the controller 2 controls 15 

the valve 225b to be in the closed state. 

[0061] By using a control method similar to that 

described above, the controller 2 is able to switch the 

heat medium to be circulated to the main body section 111 

from the heat medium at the first temperature to the heat 20 

medium at the second temperature.  For example, the 

controller 2 controls the valve 221b and the valve 222b to 

be in the open state and controls the valve 221a, the valve 

223b, and the valve 225b to be in the closed state.  

Furthermore, in a case where the heat medium at the second 25 

temperature is caused to flow to the flow path 1112a, the 

controller 2 performs control so that a heat medium is 

discharged from the flow path 1112b.  For example, the 

controller 2 controls the valve 223a and the valve 225a to 

be in the open state.  Furthermore, in a case where the 30 

heat medium retained in the tank 220a is to be returned to 

the retaining unit 211b, the controller 2 controls the 

valve 223a to be in the closed state and controls the valve 
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222a and the valve 225a to be in the open state. 

[0062] FIG. 7A and FIG. 7B are diagrams illustrating an 

example of another configuration of the temperature control 

device 200 according to the embodiment.  The temperature 

control device 200 illustrated in FIG. 7A and FIG. 7B is 5 

partly the same as the temperature control device 200 

illustrated in FIG. 6A and FIG. 6B, and the same reference 

sign will thus be assigned to portions that are the same, 

description of the same portions will be omitted, and 

portions that are different will be described mainly. 10 

[0063] In the temperature control device 200 illustrated 

in FIG. 7A and FIG. 7B, a pipe 206a is connected to the 

tank 220a and a pipe 206b is connected to the tank 220b.  

The pipe 206a is provided with a valve 226a capable of 

opening and closing the pipe 206a.  The pipe 206b is 15 

provided with a valve 226b capable of opening and closing 

the pipe 206b.  The pipe 206a is connected to the pipe 202a 

on one side of the valve 222a of the pipe 202a, the one 

side being toward the retaining unit 211a.  The pipe 206b 

is connected to the pipe 202b on one side of the valve 222b 20 

of the pipe 202b, the one side being toward the retaining 

unit 211b.  Hereinafter, the pipes 206a and 206b may be 

collectively referred to as pipes 206 and the valves 226a 

and 226b may be collectively referred to as valves 226.  In 

the embodiment, the pipes 206 correspond to sixth pipes of 25 

the present disclosure and the valves 226 correspond to 

sixth valves of the present disclosure. 

[0064] In a case where the heat medium at the first 

temperature is to be circulated to the main body section 

111, the controller 2 controls the valve 221a and the valve 30 

222a to be in the open state and controls the valve 221b, 

the valve 223a, and the valve 225a to be in the closed 

state.  The heat medium at the first temperature thereby 
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circulates through the retaining unit 211a and the flow 

path 1112a in the main body section 111 via the pipe 201a 

and the pipe 202a.  Furthermore, in a case where the heat 

medium at the first temperature is caused to flow to the 

flow path 1112a, the controller 2 performs control so that 5 

a heat medium is discharged from the flow path 1112b.  For 

example, as illustrated in FIG. 7A, the controller 2 

controls the valve 223b and the valve 225b to be in the 

open state and controls the valve 222b to be in the closed 

state.  The purge gas supplied from the gas supply unit 216 10 

thereby flows through the pipe 209b, the pipe 203b, the 

pipe 201b, the flow path 1112b, the pipe 202b, and the pipe 

205b, and this flow of the purge gas causes the heat medium 

to flow into the tank 220b.  As a result, the time taken 

for the temperature of the main body section 111 to 15 

stabilize is able to be shortened. 

[0065] In a case where a heat medium is to be discharged 

from the flow path 1112a or 1112b, the interior of the tank 

220a or 220b may be depressurized.  For example, similarly 

to FIG. 6A, the exhaust unit 232 may be connected to the 20 

tanks 220a and 220b and the interior of the tank 220a or 

220b may be exhausted by the exhaust unit 232. 

[0066] The heat medium retained in the tank 220b is able 

to be returned to the supply unit 210 by controlling as 

follows.  For example, in a case where the heat medium 25 

retained in the tank 220b is to be returned to the 

retaining unit 211b, the controller 2 controls the valve 

223b, the valve 222b, and the valve 225b to be in the 

closed state and controls the valve 226b to be in the open 

state, as illustrated in FIG. 7B.  The heat medium retained 30 

in the tank 220b thereby flows into the retaining unit 211b 

via the pipe 206b and the pipe 202b. 

[0067] The tanks 220a and 220b may be formed as a single 
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tank 220.  Furthermore, in a case where the heat medium 

retained in the tank 220a or 220b is caused to flow to the 

retaining unit 211a or 211b, the interior of the tank 220a 

or 220b may be pressurized.  For example, similarly to FIG. 

6B, the gas supply unit 242 may be connected to the tanks 5 

220a and 220b, and the interior of the tank 220a or 220b 

may be pressurized by the gas supply unit 242. 

[0068] By using a control method similar to that 

described above, the controller 2 is able to switch the 

heat medium to be circulated to the main body section 111 10 

from the heat medium at the first temperature to the heat 

medium at the second temperature.  For example, the 

controller 2 controls the valve 221b and the valve 222b to 

be in the open state and controls the valve 221a, the valve 

223b, and the valve 225b to be in the closed state.  15 

Furthermore, in a case where the heat medium at the second 

temperature is caused to flow to the flow path 1112b, the 

controller 2 performs control so that a heat medium is 

discharged from the flow path 1112a.  For example, the 

controller 2 controls the valve 223a and the valve 225a to 20 

be in the open state and controls the valve 222a to be in 

the closed state.  Furthermore, in a case where the heat 

medium retained in the tank 220a is to be returned to the 

retaining unit 211a, the controller 2 controls the valve 

223a, the valve 222a, and the valve 225a to be in the 25 

closed state and controls the valve 226a to be in the open 

state. 

[0069] In the case described as an example with respect 

to the above described embodiment, the temperature control 

device 200 switches between and causes flow of heat media 30 

at two different temperatures.  However, techniques 

disclosed herein are not to be limited to this example.  

The temperature control device 200 may be configured to 
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switch between and cause flow of heat media at three or 

more different temperatures.  FIG. 8 is a diagram 

schematically illustrating another example of the 

configuration of the main body section 111.  FIG. 8 

illustrate the configuration of the main body section 111 5 

in a simplified manner.  Three flow paths (1112a, 1112b, 

and 1112c) are formed inside the main body section 111 

illustrated in FIG. 8.  The flow paths 1112a, 1112b, and 

1112c are formed to not intersect with one another below 

the central area 111a.  The pipe 201a is connected to one 10 

end of the flow path 1112a and the pipe 202a is connected 

to the other end of the flow path 1112a.  The pipe 201b is 

connected to one end of the flow path 1112b and the pipe 

202b is connected to the other end of the flow path 1112b.  

A pipe 201c is connected to one end of the flow path 1112c 15 

and a pipe 202c is connected to the other end of the flow 

path 1112c.  The pipes 202a, 202b, and 202c are 

respectively provided with the pipes 203a and 203b and a 

pipe 203c that branch off therefrom.  The pipe 203a is 

provided with the valve 223a capable of opening and closing 20 

the pipe 203a.  The pipe 203b is provided with the valve 

223b capable of opening and closing the pipe 203b.  The 

pipe 203c is provided with a valve 223c capable of opening 

and closing the pipe 203c.  The main body section 111 

having the configuration illustrated in FIG. 8 allows three 25 

heat media to flow therethrough.  By being configured 

correspondingly to the one flow path added to allow the 

three heat media to flow, the temperature control device 

200 mentioned above is able to switch between and cause 

flow of the heat media at three different temperatures to 30 

the flow paths 1112a, 1112b, and 1112c in the main body 

section 111 illustrated in FIG. 8. 

[0070] Furthermore, the main body section 111 may be 
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configured so that heat transfer between the plurality of 

flow paths 1112 is reduced.  For example, the main body 

section 111 may be configured so that heat transfer is 

reduced by providing, in partition wall portions between 

the plurality of flow paths 1112, portions having higher 5 

thermal resistance than the surroundings.  FIG. 9 is a 

diagram illustrating an example of the configuration of the 

main body section 111 according to the embodiment.  The 

flow paths 1112a and 1112b have been formed in the main 

body section 111 illustrated in FIG. 9.  The flow paths 10 

1112a and 1112b are formed in parallel and partition walls 

1113 are respectively provided between the flow paths 1112a 

and 1112b.  Slits 1114 are respectively provided in the 

partition walls 1113, the slits 1114 serving as portions 

having higher thermal resistance than the surroundings.  15 

The slits 1114 pass between the flow paths 1112a and 1112b 

from the direction of a reverse face 111c opposite to the 

central area 111a of the main body section 111 and reaches 

positions that are more toward the central area 111a than 

the flow paths 1112a and 1112b.  Providing the slits 1114 20 

respectively between the flow paths 1112a and 1112b reduces 

the heat transfer between the flow paths 1112a and 1112b in 

the main body section 111 and enables reduction of transfer 

of heat between the heat media in the flow paths 1112a and 

1112b. 25 

[0071] A processing flow of a temperature control method 

according to the embodiment will be described next.  FIG. 

10 is a flowchart illustrating an example of the processing 

flow of the temperature control method according to the 

embodiment.  Processing in the temperature control method 30 

according to the embodiment is executed when the heat 

medium circulated to the main body section 111 is to be 

switched. 
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[0072] The controller 2 performs control to cause the 

first heat medium, among the plurality of heat media, to 

flow from the supply unit 210 into a flow path 1112 of the 

main body section 111 having, formed therein, the plurality 

of flow paths 1112 that respectively allow the plurality of 5 

heat media to separately flow therethrough (Step S10).  For 

example, the controller 2 performs control to cause the 

heat medium at the first temperature to flow from the 

supply unit 210 into the flow path 1112a formed in the main 

body section 111. 10 

[0073] In a case where the first heat medium is caused 

to flow through a flow path 1112, the controller 2 performs 

control to discharge a heat medium of the plurality of heat 

media and other than the first heat medium, from a flow 

path 1112 (Step S11) and ends the processing.  For example, 15 

the controller 2 performs control to discharge the heat 

medium from the flow path 1112b formed in the main body 

section 111. 

[0074] In the case described as an example with respect 

to the above described embodiment, the plurality of flow 20 

paths 1112 are formed as a component included in the plasma 

processing apparatus 1, in the main body section 111 where 

the substrate W is placed, the heat media caused to flow to 

the respective flow paths 1112 are controlled, and the 

temperature of the main body section 111 is thereby 25 

controlled.  However, the techniques disclosed herein are 

not to be limited to this example.  For example, a 

plurality of flow paths may be formed in another component, 

such as the plasma processing chamber 10 or the shower head 

13, of the plasma processing apparatus 1, and the 30 

temperature of that other component may be controlled by 

controlling heat media caused to flow to the respective 

flow paths.  The disclosed techniques enable, by forming a 
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plurality of flow paths in a target member to be subjected 

to temperature control and controlling heat media caused to 

flow to the respective flow paths, control of temperature 

of the target member. 

[0075] Furthermore, in the case described as an example 5 

with respect to the above described embodiment, the 

substrate processing apparatus is the plasma processing 

apparatus 1 for processing the substrate W by using plasma.  

However, the techniques disclosed herein are not to be 

limited to this example.  The disclosed techniques are 10 

applicable to any other apparatus for processing a 

substrate W even if the apparatus is a processing apparatus 

that does not use plasma. 

[0076] Furthermore, the plasma processing apparatus 1 

for performing processing using capacitively coupled plasma 15 

(CCP) as an example of a plasma source has been described 

with respect to the above described embodiment, but the 

plasma source is not limited to this example.  Plasma 

sources other than capacitively coupled plasma may be, for 

example, inductively coupled plasma (ICP), microwave-20 

excited surface-wave plasma (SWP), electron cyclotron 

resonance plasma (ECP), and helicon-wave-excited plasma 

(HWP). 

[0077] Furthermore, in the case described as an example 

with respect to the above described embodiment, the 25 

controller 2 of the plasma processing apparatus 1 controls 

the temperature control device 200.  However, the 

techniques disclosed herein are not to be limited to this 

example.  The temperature control device 200 may have a 

controller that controls the temperature control device 30 

200, separately from the controller 2. 

[0078] Embodiments have been described above.  As 

described above, the plasma processing system according to 
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the above described embodiment has the supply unit 210 

(heat medium supply unit), the main body section 111 

(component), and the controller 2.  The supply unit 210 is 

configured to be capable of supplying each of a plurality 

of heat media each having a different temperature.  The 5 

main body section 111 is included in the plasma processing 

system and has the plurality of flow paths 1112 formed 

therein, the plurality of flow paths 1112 respectively 

allowing the plurality of heat media to separately flow 

therethrough.  The controller 2 is configured to perform 10 

control so that in a case where the first heat medium of 

the plurality of heat media is caused to flow to a flow 

path 1112 from the supply unit 210, a heat medium of the 

plurality of heat media and other than the first heat 

medium is discharged from a flow path 1112.  The plasma 15 

processing system according to the embodiment thereby 

enables time for temperature of the main body section 111 

to stabilize to be shortened. 

[0079] Furthermore, the plasma processing system 

according to the above described embodiment further has the 20 

plurality of pipes 201 (first pipes), 201b, the plurality 

of pipes 202 (second pipes), the plurality of valves 221 

(first valves), the plurality of pipes 203 (third pipes), 

and the plurality of valves 223 (second valves).  The 

plurality of pipes 201 respectively connect one end of the 25 

plurality of flow paths 1112 in the main body section 111 

and the supply unit 210 to each other and transport the 

plurality of heat media supplied from the supply unit 210 

to the plurality of flow paths 1112.  The plurality of 

pipes 202 respectively connect the other end of the 30 

plurality of flow paths 1112 in the main body section 111 

and the supply unit 210 to each other and transport the 

heat media discharged from the plurality of flow paths 1112 
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to the supply unit 210.  The plurality of valves 221 are 

respectively provided in the plurality of pipes 201 and are 

capable of respectively opening and closing the plurality 

of pipes 201.  The plurality of pipes 203 respectively 

branch off from the plurality of pipes 201 and respectively 5 

branch off from positions on one side of the valves 221 in 

the pipes 201, the one side being toward the flow paths 

1112.  The plurality of valves 223 are respectively 

provided in the plurality of pipes 203 and are capable of 

respectively opening and closing the plurality of pipes 10 

203.  The controller 2 is configured so that in a case 

where the first heat medium is caused to flow to a flow 

path 1112, the controller 2 controls the valve 221 in the 

pipe 201 that transports the first heat medium, to be in 

the open state, controls the valve 221 in the pipe 201 that 15 

transports a heat medium other than the first heat medium, 

to be in the closed state, and controls the valve 223 in 

the pipe 203 that branches off from the pipe 201 that 

transports the heat medium other than the first heat 

medium, to be in the open state.  The plasma processing 20 

system according to the embodiment enables a heat medium of 

the plurality of heat media and other than the first heat 

medium to be discharged from a flow path 1112, in a case 

where the first heat medium of the plurality of heat media 

is caused to flow to a flow path 1112 from the supply unit 25 

210.  The plasma processing system according to the 

embodiment thereby enables the time for the temperature of 

the main body section 111 to stabilize to be shortened. 

[0080] Furthermore, the plasma processing system 

according to the embodiment described above further has the 30 

tank 212 (first tank).  The tank 212 is arranged at a 

position lower than that of the main body section 111, is 

connected to the plurality of pipes 203, and is capable of 
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retaining a heat medium.  The plasma processing system 

according to the embodiment thereby enables flow of a heat 

medium that is retained in a flow path 1112 and is other 

than the first heat medium to the tank 212 under the action 

of gravity without using a pump, for example.  Furthermore, 5 

the plasma processing system according to the embodiment 

enables the heat medium that is discharged and is other 

than the first heat medium to be retained in the tank 212. 

[0081] Furthermore, the plasma processing system 

according to the above described embodiment further has the 10 

exhaust unit 231 (first depressurizing unit).  The exhaust unit 

231 is configured to be capable of depressurizing the interior of the tank 212.  The 

controller 2 is configured to depressurize the interior of 

the tank 212 by means of the exhaust unit 231 and control 

the valve 223 in the pipe 203 to be in the open state, the 15 

pipe 203 branching off from the pipe 201 that transports 

the heat medium other than the first heat medium.  In the 

plasma processing system according to the embodiment, the 

heat medium in a flow path 1112 is thereby sucked into the 

tank 212 and quickly discharged from the flow path 1112. 20 

[0082] Furthermore, the plasma processing system 

according to the above described embodiment further has the 

plurality of pipes 204 (fourth pipes) and the plurality of 

valves 224 (third valves).  The plurality of pipes 204 

connect the tank 212 and the plurality of pipes 202 to each 25 

other.  The plurality of valves 224 are respectively 

provided in the plurality of pipes 204 and are capable of 

respectively opening and closing the plurality of pipes 

204.  The controller 2 is configured so that in a case 

where the heat medium retained in the tank 212 is to be 30 

returned to the supply unit 210, the controller 2 controls 

the valve 224 in the pipe 204 to be in the open state, the 

pipe 204 being connected to the pipe 202 that transports 
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the heat medium other than the first heat medium to the 

supply unit 210.  The plasma processing system according to 

the embodiment thereby enables the heat medium retained in 

the tank 212 to be returned to the supply unit 210. 

[0083] Furthermore, the plasma processing system 5 

according to the above described embodiment further has the 

gas supply unit 241 (first pressurizing unit).  The gas 

supply unit 241 is configured to be capable of pressurizing 

the interior of the tank 212.  The controller 2 is 

configured to pressurize the interior of the tank 212 by 10 

means of the gas supply unit 241 and control the valve 224 

in the pipe 204 to be in the open state, the pipe 204 being 

connected to the pipe 202 that transports the heat medium 

other than the first heat medium to the supply unit 210, in 

the case where the heat medium retained in the tank 212 is 15 

to be returned to the supply unit 210.  The plasma 

processing system according to the embodiment thereby 

enables the heat medium retained in the tank 212 to be 

quickly returned to the supply unit 210. 

[0084] Furthermore, the plasma processing system 20 

according to the above described embodiment further has the 

gas supply unit 216.  The gas supply unit 216 is connected 

to the plurality of pipes 203 and is configured to be 

capable of supplying a purge gas to the plurality of pipes 

203.  The controller 2 is configured to control, in a case 25 

where the first heat medium is caused to flow to a flow 

path 1112, the gas supply unit 216 to supply the purge gas 

to the pipe 203 that branches off from the pipe 201 that 

transports the heat medium other than the first heat 

medium.  The plasma processing system according to the 30 

embodiment thereby enables the heat medium of the plurality 

of heat media and other than the first heat medium to be 

quickly discharged from a flow path 1112, in a case where 
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the first heat medium of the plurality of heat media is 

caused to flow to a flow path 1112 from the supply unit 

210. 

[0085] Furthermore, the plasma processing system 

according to the above described embodiment further has the 5 

plurality of valves 222 (fourth valves), the plurality of 

pipes 205 (fifth pipes), the plurality of valves 225 (fifth 

valves), and the tank 220 (second tank).  The plurality of 

valves 222 are respectively provided in the plurality of 

pipes 202 and are capable of respectively opening and 10 

closing the plurality of pipes 202.  The plurality of pipes 

205 respectively branch off from the plurality of pipes 202 

and respectively branch off from positions on one side of 

the valves 222 in the pipes 202, the one side being toward 

the flow paths 1112.  The plurality of valves 225 are 15 

respectively provided in the plurality of pipes 205 and are 

capable of respectively opening and closing the plurality 

of pipes 205.  The tank 220 is connected to the plurality 

of pipes 205 and is capable of retaining a heat medium.  

The controller 2 is configured so that in a case where the 20 

first heat medium is caused to flow to a flow path 1112, 

the controller 2 controls the valve 222 in the pipe 202 

that transports the first heat medium, to be in the open 

state, controls the valve 222 in the pipe 202 that 

transports the heat medium other than the first heat 25 

medium, to be in the closed state, controls the valve 225 

in the pipe 205 that branches off from the pipe 202 that 

transports the first heat medium, to be in the closed 

state, and controls the valve 225 in the pipe 205 that 

branches off from the pipe 202 that transports the heat 30 

medium other than the first heat medium, to be in the open 

state.  The plasma processing system according to the 

embodiment thereby enables flow of the heat medium that is 
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retained in a flow path 1112 and is other than the first 

heat medium, to the tank 220.  Furthermore, the plasma 

processing system according to the embodiment enables the 

heat medium that is discharged and is other than the first 

heat medium to be retained in the tank 220. 5 

[0086] Furthermore, the plasma processing system 

according to the above described embodiment further has the 

exhaust unit 232 (second depressurizing unit).  The exhaust 

unit 232 is configured to be capable of depressurizing the 

interior of the tank 220.  The controller 2 is configured 10 

to depressurize the interior of the tank 220 by means of 

the exhaust unit 232 and control the valve 225 in the pipe 

205 to be in the open state, the pipe 205 branching off 

from the pipe 202 that transports the heat medium other 

than the first heat medium.  In the plasma processing 15 

system according to the embodiment, the heat medium in the 

flow path 1112 is thereby sucked into the tank 220 and 

quickly discharged from the flow path 1112. 

[0087] Furthermore, the plasma processing system 

according to the above described embodiment further has the 20 

plurality of pipes 206 (sixth pipes) and the plurality of 

valves 226 (sixth valves).  The plurality of pipes 206 

connect the tank 220 and the plurality of pipes 202 to each 

other and are respectively connected to the plurality of 

pipes 202 on one side of the valves 222, the one side being 25 

toward the supply unit 210.  The plurality of valves 226 

are respectively provided in the plurality of pipes 206 and 

are capable of respectively opening and closing the 

plurality of pipes 206.  The controller 2 is configured so 

that in a case where the heat medium retained in the tank 30 

220 is to be returned to the supply unit 210, the 

controller 2 controls the valve 226 in the pipe 206 to be 

in the open state, the pipe 206 being connected to the pipe 
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202 that transports the heat medium other than the first 

heat medium to the supply unit 210.  The plasma processing 

system according to the embodiment thereby enables the heat 

medium retained in the tank 220 to be returned to the 

supply unit 210. 5 

[0088] Furthermore, the plasma processing system 

according to the above described embodiment further has the 

gas supply unit 242 (second pressurizing unit).  The gas 

supply unit 242 is configured to be capable of pressurizing 

the interior of the tank 220.  The controller 2 is 10 

configured to pressurize the interior of the tank 220 by 

means of the gas supply unit 242 and control the valve 226 

in the pipe 206 to be in the open state, the pipe 206 being 

connected to the pipe 202 that transports the heat medium 

other than the first heat medium to the supply unit 210, in 15 

the case where the heat medium retained in the tank 220 is 

to be returned to the supply unit 210.  The plasma 

processing system according to the embodiment thereby 

enables the heat medium retained in the tank 220 to be 

quickly returned to the supply unit 210. 20 

[0089] Furthermore, the main body section 111 is 

configured so that heat transfer between the plurality of 

flow paths 1112 is reduced.  The main body section 111 

enables reduction of heat transfer between heat media in 

the flow paths 1112. 25 

[0090] The embodiments disclosed herein are exemplary in 

all respects and are not to be construed as limiting.  

Indeed, the above described embodiments can be embodied in 

various forms.  Furthermore, various omissions, 

replacements, and modifications can be made to the above 30 

described embodiments without departing from the scope and 

spirit of the appended claims. 

[0091] With respect to the above described embodiments, 
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the following notes are additionally disclosed. 

[0092] Note 1 

 A substrate processing apparatus, comprising: 

 a heat medium supply unit configured to be capable of 

supplying each of a plurality of heat media each having a 5 

different temperature;  

 a component included in the substrate processing 

apparatus and having a plurality of flow paths formed in 

the component, the plurality of flow paths respectively 

allowing the plurality of heat media to separately flow 10 

through the plurality of flow paths; and 

 a controller configured to perform control so that in 

a case where a first heat medium of the plurality of heat 

media is caused to flow to the flow paths from the heat 

medium supply unit, a heat medium of the plurality of heat 15 

media and other than the first heat medium is discharged 

from the flow paths. 

[0093] Note 2 

 The substrate processing apparatus according to note 

1, further comprising: 20 

 a plurality of first pipes that respectively connect 

one end of the plurality of flow paths in the component and 

the heat medium supply unit to each other and transport the 

plurality of heat media supplied from the heat medium 

supply unit to the plurality of flow paths;  25 

 a plurality of second pipes that respectively connect 

the other end of the plurality of flow paths in the 

component and the heat medium supply unit to each other and 

transport a heat medium discharged from the plurality of 

flow paths to the heat medium supply unit;  30 

 a plurality of first valves respectively provided in 

the plurality of first pipes and capable of respectively 
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opening and closing the plurality of first pipes;  

 a plurality of third pipes that respectively branch 

off from the plurality of first pipes and respectively 

branch off from positions on one side off the first valves 

in the first pipes, the one side being toward the flow 5 

paths; and 

 a plurality of second valves respectively provided in 

the plurality of third pipes and capable of respectively 

opening and closing the plurality of third pipes, wherein 

 the controller is configured so that in a case where 10 

the first heat medium is caused to flow to the flow paths, 

the controller controls the first valve in the first pipe 

that transports the first heat medium, to be in an open 

state, controls the first valve in the first pipe that 

transports the heat medium other than the first heat 15 

medium, to be in a closed state, and control the second 

valve in the third pipe that branches off from the first 

pipe that transports the heat medium other than the first 

heat medium, to be in the open state. 

[0094] Note 3 20 

 The substrate processing apparatus according to note 

2, further comprising: 

 a first tank arranged at a position lower than that of 

the component, connected to the plurality of third pipes, 

and capable of retaining a heat medium. 25 

[0095] Note 4 

 The substrate processing apparatus according to note 

3, further comprising: 

 a first depressurizing unit configured to be capable 

of depressurizing the interior of the first tank, wherein 30 

 the controller is configured to depressurize the 

interior of the first tank by means of the first 
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depressurizing unit and control the second valve in the 

third pipe to be in the open state, the third pipe 

branching off from the first pipe that transports the heat 

medium other than the first heat medium. 

[0096] Note 5 5 

 The substrate processing apparatus according to note 3 

or 4, further comprising: 

 a plurality of fourth pipes that connect the first 

tank and the plurality of second pipes to each other; and 

 a plurality of third valves respectively provided in 10 

the plurality of fourth pipes and capable of respectively 

opening and closing the plurality of fourth pipes, wherein 

 the controller is configured so that in a case where 

the heat medium retained in the first tank is to be 

returned to the heat medium supply unit, the controller 15 

controls the third valve in the fourth pipe to be in the 

open state, the fourth pipe being connected to the second 

pipe that transports the heat medium other than the first 

heat medium to the heat medium supply unit. 

[0097] Note 6 20 

 The substrate processing apparatus according to note 

5, further comprising: 

 a first pressurizing unit configured to be capable of 

pressurizing the interior of the first tank, wherein 

 the controller is configured to pressurize the 25 

interior of the first tank by means of the first 

pressurizing unit and control the third valve in the fourth 

pipe to be in the open state, the fourth pipe being 

connected to the second pipe that transports the heat 

medium other than the first heat medium to the heat medium 30 

supply unit, in the case where the heat medium retained in 

the first tank is to be returned to the heat medium supply 
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unit. 

[0098] Note 7 

 The substrate processing apparatus according to note 

2, further comprising: 

 a gas supply unit connected to the plurality of third 5 

pipes and configured to be capable of supplying a purge gas 

to the plurality of third pipes, wherein 

 the controller is configured to control, in a case 

where the first heat medium is caused to flow to the flow 

paths, the gas supply unit to supply the purge gas to the 10 

third pipe that branches off from the first pipe that 

transports the heat medium other than the first heat 

medium. 

[0099] Note 8 

 The substrate processing apparatus according to note 15 

7, further comprising: 

 a plurality of fourth valves respectively provided in 

the plurality of second pipes and capable of respectively 

opening and closing the plurality of second pipes;  

 a plurality of fifth pipes that respectively branch 20 

off from the plurality of second pipes and respectively 

branch off from positions on one side of the fourth valves 

in the second pipes, the one side being toward the flow 

paths; 

 a plurality of fifth valves respectively provided in 25 

the plurality of fifth pipes and capable of respectively 

opening and closing the plurality of fifth pipes; and 

 a second tank connected to the plurality of fifth 

pipes and capable of retaining a heat medium, wherein 

 the controller is configured so that in a case where 30 

the first heat medium is caused to flow to the flow paths, 

the controller controls the fourth valve in the second pipe 
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that transports the first heat medium, to be in the open 

state, controls the fourth valve in the second pipe that 

transports the heat medium other than the first heat 

medium, to be in the closed state, controls the fifth valve 

in the fifth pipe that branches off from the second pipe 5 

that transports the first heat medium, to be in the closed 

state, and controls the fifth valve in the fifth pipe that 

branches off from the second pipe that transports the heat 

medium other than the first heat medium, to be in the open 

state. 10 

[0100] Note 9 

 The substrate processing apparatus according to note 

8, further comprising: 

 a second depressurizing unit configured to be capable 

of depressurizing the interior of the second tank, wherein 15 

 the controller is configured to depressurize the 

interior of the second tank by means of the second 

depressurizing unit and control the fifth valve in the 

fifth pipe to be in the open state, the fifth pipe 

branching off from the second pipe that transports the heat 20 

medium other than the first heat medium. 

[0101] Note 10 

 The substrate processing apparatus according to note 8 

or 9, further comprising: 

 a plurality of sixth pipes that connect the second 25 

tank and the plurality of second pipes to each other and 

are respectively connected to the plurality of second pipes 

on one side of the fourth valves, the one side being toward 

the heat medium supply unit; and 

 a plurality of sixth valves respectively provided in 30 

the plurality of sixth pipes and capable of respectively 

opening and closing the plurality of sixth pipes, wherein 
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 the controller is configured so that in a case where 

the heat medium retained in the second tank is to be 

returned to the heat medium supply unit, the controller 

controls the sixth valve in the sixth pipe to be in the 

open state, the sixth pipe being connected to the second 5 

pipe that transports the heat medium other than the first 

heat medium to the heat medium supply unit. 

[0102] Note 11 

 The substrate processing apparatus according to note 

10, further comprising: 10 

 a second pressurizing unit configured to be capable of 

pressurizing the interior of the second tank, wherein 

 the controller is configured to pressurize the 

interior of the second tank by means of the second 

pressurizing unit and control the sixth valve in the sixth 15 

pipe to be in the open state, the sixth pipe being 

connected to the second pipe that transports the heat 

medium other than the first heat medium to the heat medium 

supply unit, in the case where the heat medium retained in 

the second tank is to be returned to the heat medium supply 20 

unit. 

[0103] Note 12 

 The substrate processing apparatus according to any 

one of notes 1 to 11, wherein the component is configured 

so that heat transfer between the plurality of flow paths 25 

is reduced. 

[0104] Note 13 

 The substrate processing apparatus according to any 

one of notes 1 to 11, wherein the component is a stage 

having a placing surface where a substrate is to be placed 30 

and the plurality of flow paths are formed in an area below 

the placing surface. 
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[0105] Note 14 

 A temperature control device, comprising: 

 a heat medium supply unit configured to be capable of 

supplying each of a plurality of heat media each having a 

different temperature; and 5 

 a controller configured to perform control so that in 

a case where a first heat medium of the plurality of heat 

media is caused to flow from the heat medium supply unit to 

a plurality of flow paths that are formed in a target 

member to be subjected to temperature control, are 10 

individually connected to the heat medium supply unit, and 

respectively allow the plurality of heat media to 

separately flow therethrough, a heat medium of the 

plurality of heat media and other than the first heat 

medium is discharged from the flow paths. 15 

[0105] Note 15 

 A temperature control method, including: 

 a process of causing a first heat medium of a 

plurality of heat media each having a different temperature 

to flow from a heat medium supply unit configured to be 20 

capable of supplying each of the plurality of heat media, 

to a plurality of flow paths formed in a component included 

in a substrate processing apparatus, the plurality of flow 

paths being individually connected to the heat medium 

supply unit and respectively allowing the plurality of heat 25 

media to separately flow therethrough; and 

 a process of performing control so that in a case 

where the first heat medium is caused to flow to the flow 

paths, a heat medium of the plurality of heat media and 

other than the first heat medium is discharged from the 30 

flow paths. 
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Reference Signs List 

[0107] 1  PLASMA PROCESSING APPARATUS 

 2  CONTROLLER 

 2a  COMPUTER 

 2a1  PROCESSING UNIT 5 

 2a2  STORAGE 

 2a3  COMMUNICATION INTERFACE 

 10  PLASMA PROCESSING CHAMBER 

 11  SUBSTRATE SUPPORT UNIT 

 13  SHOWER HEAD 10 

 20  GAS SUPPLY UNIT 

 30  POWER SOURCE 

 40  EXHAUST SYSTEM 

 111  MAIN BODY SECTION 

 111a  CENTRAL AREA 15 

 111b  ANNULAR AREA 

 111c  REVERSE FACE 

 112  RING ASSEMBLY 

 200  TEMPERATURE CONTROL DEVICE 

 201, 201a, 201b, 201c  PIPE 20 

 202, 202a, 202b, 202c  PIPE 

 203, 203a, 203b, 203c  PIPE 

 204, 204a, 204b  PIPE 

 205, 205a, 205b  PIPE 

 206, 206a, 206b  PIPE 25 

 209a, 209b  PIPE 

 210  SUPPLY UNIT 

 211a  RETAINING UNIT 

 211b  RETAINING UNIT 

 212  TANK 30 

 216  GAS SUPPLY UNIT 

 220, 220a, 220b  TANK 

 221, 221a, 221b  VALVE 
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 222, 222a, 222b  VALVE 

 223, 223a, 223b, 223c  VALVE 

 224, 224a, 224b  VALVE 

 225, 225a, 225b  VALVE 

 226, 226a, 226b  VALVE 5 

 231, 232  EXHAUST UNIT 

 241, 242  GAS SUPPLY UNIT 

 1110  BASE 

 1111  ELECTROSTATIC CHUCK 

 1111a  CERAMIC MEMBER 10 

 1111b  ELECTROSTATIC ELECTRODE 

 1112, 1112a, 1112b, 1112c  FLOW PATH 

 1113  PARTITION WALL 

 1114  SLIT 

 W  SUBSTRATE 15 
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CLAIMS 

Claim 1. A substrate processing apparatus, comprising: 

 a heat medium supply unit configured to be capable of 

supplying each of a plurality of heat media each having a 

different temperature;  5 

 a component included in the substrate processing 

apparatus and having a plurality of flow paths formed in 

the component, the plurality of flow paths respectively 

allowing the plurality of heat media to separately flow 

through the plurality of flow paths; and 10 

 a controller configured to perform control so that in 

a case where a first heat medium of the plurality of heat 

media is caused to flow to the flow paths from the heat 

medium supply unit, a heat medium of the plurality of heat 

media and other than the first heat medium is discharged 15 

from the flow paths. 

 

Claim 2. The substrate processing apparatus according to 

claim 1, further comprising: 

 a plurality of first pipes that respectively connect 20 

one end of the plurality of flow paths in the component and 

the heat medium supply unit to each other and transport the 

plurality of heat media supplied from the heat medium 

supply unit to the plurality of flow paths;  

 a plurality of second pipes that respectively connect 25 

the other end of the plurality of flow paths in the 

component and the heat medium supply unit to each other and 

transport a heat medium discharged from the plurality of 

flow paths to the heat medium supply unit;  

 a plurality of first valves respectively provided in 30 

the plurality of first pipes and capable of respectively 

opening and closing the plurality of first pipes;  

 a plurality of third pipes that respectively branch 
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off from the plurality of first pipes and respectively 

branch off from positions on one side off the first valves 

in the first pipes, the one side being toward the flow 

paths; and 

 a plurality of second valves respectively provided in 5 

the plurality of third pipes and capable of respectively 

opening and closing the plurality of third pipes, wherein 

 the controller is configured so that in a case where 

the first heat medium is caused to flow to the flow paths, 

the controller controls the first valve in the first pipe 10 

that transports the first heat medium, to be in an open 

state, controls the first valve in the first pipe that 

transports the heat medium other than the first heat 

medium, to be in a closed state, and control the second 

valve in the third pipe that branches off from the first 15 

pipe that transports the heat medium other than the first 

heat medium, to be in the open state. 

 

Claim 3. The substrate processing apparatus according to 

claim 2, further comprising: 20 

 a first tank arranged at a position lower than that of 

the component, connected to the plurality of third pipes, 

and capable of retaining a heat medium. 

 

Claim 4. The substrate processing apparatus according to 25 

claim 3, further comprising: 

 a first depressurizing unit configured to be capable 

of depressurizing the interior of the first tank, wherein 

 the controller is configured to depressurize the 

interior of the first tank by means of the first 30 

depressurizing unit and control the second valve in the 

third pipe to be in the open state, the third pipe 

branching off from the first pipe that transports the heat 
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medium other than the first heat medium. 

 

Claim 5. The substrate processing apparatus according to 

claim 3, further comprising: 

 a plurality of fourth pipes that connect the first 5 

tank and the plurality of second pipes to each other; and 

 a plurality of third valves respectively provided in 

the plurality of fourth pipes and capable of respectively 

opening and closing the plurality of fourth pipes, wherein 

 the controller is configured so that in a case where 10 

the heat medium retained in the first tank is to be 

returned to the heat medium supply unit, the controller 

controls the third valve in the fourth pipe to be in the 

open state, the fourth pipe being connected to the second 

pipe that transports the heat medium other than the first 15 

heat medium to the heat medium supply unit. 

 

Claim 6. The substrate processing apparatus according to 

claim 5, further comprising: 

 a first pressurizing unit configured to be capable of 20 

pressurizing the interior of the first tank, wherein 

 the controller is configured to pressurize the 

interior of the first tank by means of the first 

pressurizing unit and control the third valve in the fourth 

pipe to be in the open state, the fourth pipe being 25 

connected to the second pipe that transports the heat 

medium other than the first heat medium to the heat medium 

supply unit, in the case where the heat medium retained in 

the first tank is to be returned to the heat medium supply 

unit. 30 

 

Claim 7. The substrate processing apparatus according to 

claim 2, further comprising: 



56 

 a gas supply unit connected to the plurality of third 

pipes and configured to be capable of supplying a purge gas 

to the plurality of third pipes, wherein 

 the controller is configured to control, in a case 

where the first heat medium is caused to flow to the flow 5 

paths, the gas supply unit to supply the purge gas to the 

third pipe that branches off from the first pipe that 

transports the heat medium other than the first heat 

medium. 

 10 

Claim 8. The substrate processing apparatus according to 

claim 7, further comprising: 

 a plurality of fourth valves respectively provided in 

the plurality of second pipes and capable of respectively 

opening and closing the plurality of second pipes;  15 

 a plurality of fifth pipes that respectively branch 

off from the plurality of second pipes and respectively 

branch off from positions on one side of the fourth valves 

in the second pipes, the one side being toward the flow 

paths; 20 

 a plurality of fifth valves respectively provided in 

the plurality of fifth pipes and capable of respectively 

opening and closing the plurality of fifth pipes; and 

 a second tank connected to the plurality of fifth 

pipes and capable of retaining a heat medium, wherein 25 

 the controller is configured so that in a case where 

the first heat medium is caused to flow to the flow paths, 

the controller controls the fourth valve in the second pipe 

that transports the first heat medium, to be in the open 

state, controls the fourth valve in the second pipe that 30 

transports the heat medium other than the first heat 

medium, to be in the closed state, controls the fifth valve 

in the fifth pipe that branches off from the second pipe 
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that transports the first heat medium, to be in the closed 

state, and controls the fifth valve in the fifth pipe that 

branches off from the second pipe that transports the heat 

medium other than the first heat medium, to be in the open 

state. 5 

 

Claim 9. The substrate processing apparatus according to 

claim 8, further comprising: 

 a second depressurizing unit configured to be capable 

of depressurizing the interior of the second tank, wherein 10 

 the controller is configured to depressurize the 

interior of the second tank by means of the second 

depressurizing unit and control the fifth valve in the 

fifth pipe to be in the open state, the fifth pipe 

branching off from the second pipe that transports the heat 15 

medium other than the first heat medium. 

 

Claim 10. The substrate processing apparatus according to 

claim 8, further comprising: 

 a plurality of sixth pipes that connect the second 20 

tank and the plurality of second pipes to each other and 

are respectively connected to the plurality of second pipes 

on one side of the fourth valves, the one side being toward 

the heat medium supply unit; and 

 a plurality of sixth valves respectively provided in 25 

the plurality of sixth pipes and capable of respectively 

opening and closing the plurality of sixth pipes, wherein 

 the controller is configured so that in a case where 

the heat medium retained in the second tank is to be 

returned to the heat medium supply unit, the controller 30 

controls the sixth valve in the sixth pipe to be in the 

open state, the sixth pipe being connected to the second 

pipe that transports the heat medium other than the first 
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heat medium to the heat medium supply unit. 

 

Claim 11. The substrate processing apparatus according to 

claim 10, further comprising: 

 a second pressurizing unit configured to be capable of 5 

pressurizing the interior of the second tank, wherein 

 the controller is configured to pressurize the 

interior of the second tank by means of the second 

pressurizing unit and control the sixth valve in the sixth 

pipe to be in the open state, the sixth pipe being 10 

connected to the second pipe that transports the heat 

medium other than the first heat medium to the heat medium 

supply unit, in the case where the heat medium retained in 

the second tank is to be returned to the heat medium supply 

unit. 15 

 

Claim 12. The substrate processing apparatus according to 

any one of claims 1 to 11, wherein the component is 

configured so that heat transfer between the plurality of 

flow paths is reduced. 20 

 

Claim 13. The substrate processing apparatus according to 

any one of claims 1 to 11, wherein the component is a stage 

having a placing surface where a substrate is to be placed 

and the plurality of flow paths are formed in an area below 25 

the placing surface. 

 

Claim 14. A temperature control device, comprising: 

 a heat medium supply unit configured to be capable of 

supplying each of a plurality of heat media each having a 30 

different temperature; and 

 a controller configured to perform control so that in 

a case where a first heat medium of the plurality of heat 
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media is caused to flow from the heat medium supply unit to 

a plurality of flow paths that are formed in a target 

member to be subjected to temperature control, are 

individually connected to the heat medium supply unit, and 

respectively allow the plurality of heat media to 5 

separately flow therethrough, a heat medium of the 

plurality of heat media and other than the first heat 

medium is discharged from the flow paths. 

 

Claim 15. A temperature control method, including: 10 

 a process of causing a first heat medium of a 

plurality of heat media each having a different temperature 

to flow from a heat medium supply unit configured to be 

capable of supplying each of the plurality of heat media, 

to a plurality of flow paths formed in a component included 15 

in a substrate processing apparatus, the plurality of flow 

paths being individually connected to the heat medium 

supply unit and respectively allowing the plurality of heat 

media to separately flow therethrough; and 

 a process of performing control so that in a case 20 

where the first heat medium is caused to flow to the flow 

paths, a heat medium of the plurality of heat media and 

other than the first heat medium is discharged from the 

flow paths. 


