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DESCRIPTION 

SUBSTRATE PROCESSING APPARATUS, DISCHARGE METHOD, AND 

PROGRAM 

 

Related Application 

[0001] 

 This application claims the benefit of patent 

application number 2016-240315 filed on December 12 , 2016 

in Japan, the contents of which are incorporated he rein by 

reference. 

Technical Field 

[0002] 

 The present technique relates to a substrate 

processing apparatus, a discharge method, and a pro gram. 

Background Art 

[0003] 

 As the miniaturization of a semiconductor progress es, 

the size thereof in a horizontal direction is reduc ed, and 

the structure thereof in a vertical direction is al so 

complicated.  Therefore, there is a growing need fo r a 

technique that planarizes the surface of a semicond uctor 

substrate (wafer) and facilitating processing.  Amo ng such 

planarization techniques, a chemical mechanical pol ishing 

(CMP) technique is particularly increasing in its 

importance.  A substrate processing apparatus is us ed to 
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perform various kinds of processing on a substrate (wafer) 

such as a semiconductor substrate.  As an example o f this 

substrate processing apparatus, a polishing apparat us that 

polishes a substrate such as a wafer by using the C MP 

technique can be cited (refer to Patent Literature 1). 

[0004] 

 The polishing apparatus using the CMP technique 

includes a polishing unit that performs polishing 

processing of a substrate, a cleaning unit that per forms 

cleaning processing of the substrate, a drying unit  that 

performs drying processing of the cleaned substrate , and a 

load/unload unit that transfers the substrate to th e 

polishing unit and receiving the substrate subjecte d to the 

dying processing.  Furthermore, the polishing appar atus 

includes a transfer unit that transfers the substra te 

between the polishing unit, the cleaning unit, and the 

load/unload unit.  The polishing apparatus sequenti ally 

performs various kinds of processing such as polish ing, 

cleaning and drying while transferring the substrat e by the 

transfer unit. 

[0005] 

 An adsorption stage used in a cleaning tank or the  

like of the cleaning unit is provided with a vacuum  

adsorption line to vacuum-adsorb a substrate.  Sinc e the 

air and cleaning water remaining on the substrate a re 
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sucked from a through-hole for vacuum adsorption on  the 

vacuum adsorption line when the substrate is vacuum -

adsorbed, these moisture needs to be separated by a n air-

water separation tank.  For this reason, the air-wa ter 

separation tank is connected to the vacuum adsorpti on line 

(refer to Patent Literature 1). 

Citation List 

Patent Literature 

[0006] 

Patent Literature 1: JP 2015-150648 A 

 

Summary of Invention 

[0007] 

 A substrate processing apparatus of ne embodiment 

comprising: a first valve provided between a gas su pply 

source and an air-water separation tank, the first valve 

opening and closing a flow path of a gas supplied f rom the 

gas supply source; a second valve that opens and cl oses a 

flow path of liquid discharged from a discharge por t of the 

air-water separation tank; and a control unit that controls 

the first valve and the second valve, wherein the d ischarge 

port of the air-water separation tank communicates with a 

discharge port of a cleaning chamber that cleans th e 

substrate, and the control unit controls to close t he first 

valve after preset gas supply time elapses from whe n the 
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first valve is opened and gas can no longer be disc harged 

from the air-water separation tank and controls to close 

the second valve after the first valve is closed. 

 

Brief Description of Drawings 

[0008] 

 Fig. 1 is a plan view illustrating an overall 

configuration of a substrate processing apparatus 1 00 

according to an embodiment of the present technique . 

 Fig. 2 is a schematic view illustrating a 

configuration of pipes of a first cleaning chamber 190 and 

a second cleaning chamber 192. 

 Fig. 3 is a graph illustrating a relationship betw een 

required time for drainage and gas supply time for each 

pressure of a gas of a gas supply source. 

 Fig. 4 is a flowchart illustrating an exemplary fl ow 

of processing relating to drainage of an air-water 

separation tank AWS. 

 

Description of Embodiments 

[0009] 

 A discharge port for liquid in an air-water 

separation tank communicates with a drainage port o f a 

cleaning chamber via a drain pipe.  A gas (for exam ple, 

pressurized nitrogen) is continuously supplied to t he air-



5 

water separation tank when the liquid accumulated i n the 

air-water separation tank used for an adsorption st age used 

in this cleaning tank or the like is discharged.  H owever, 

there is a possibility that supplying the gas conti nuously 

to the air-water separation tank causes a contamina ted 

atmosphere and/or liquid to flow back into the clea ning 

chamber and contaminate a substrate. 

[0010] 

 [Embodiment] 

 It is desired to provide a substrate processing 

apparatus, a discharge method, and a program that e nable 

reduction in the possibility of contamination of th e 

substrate in the cleaning chamber. 

[0011] 

 A substrate processing apparatus according to a fi rst 

aspect of one embodiment comprising: a first valve provided 

between a gas supply source and an air-water separa tion 

tank, the first valve opening and closing a flow pa th of a 

gas supplied from the gas supply source; a second v alve 

that opens and closes a flow path of liquid dischar ged from 

a discharge port of the air-water separation tank; and a 

control unit that controls the first valve and the second 

valve, wherein the discharge port of the air-water 

separation tank communicates with a discharge port of a 

cleaning chamber that cleans the substrate, and 
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 the control unit controls to close the first valve  

after preset gas supply time elapses from when the first 

valve is opened and gas can no longer be discharged  from 

the air-water separation tank and controls to close  the 

second valve after the first valve is closed. 

[0012] 

 According to this configuration, by supplying the gas 

to the air-water separation tank during the gas sup ply time, 

a trigger for drainage can be given.  Therefore, th ereafter, 

the liquid accumulated in the air-water separation tank can 

naturally be drained.  Furthermore, since the gas i s 

supplied to the air-water separation tank only duri ng the 

gas supply time, a back-flow of the contaminated at mosphere 

and/or liquid into the cleaning chamber can be supp ressed, 

and a possibility of contamination of the substrate  in the 

cleaning chamber can be reduced. 

[0013] 

 A substrate processing apparatus according to a 

second aspect of one embodiment, in the substrate 

processing apparatus according to the first aspect,  wherein 

the gas supply time is equal to or longer than mini mum gas 

supply time necessary for drainage and the minimum gas 

supply time is set according to at least a pressure  of a 

gas of the gas supply source. 
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[0014] 

 According to this configuration, since the gas can  be 

supplied to the air-water separation tank for time longer 

than the minimum gas supply time, the trigger for d rainage 

from the air-water separation tank can be given. 

[0015] 

 A substrate processing apparatus according to a th ird 

aspect of one embodiment, in the substrate processi ng 

apparatus according to the second aspect, wherein t he 

minimum gas supply time is set according to a cross -

sectional area inside a part having a smallest inne r 

diameter of a pipe connecting between the gas suppl y source 

and the air-water separation tank. 

[0016] 

 According to this configuration, this minimum gas 

supply time can be appropriately set, and the gas i s 

supplied to the air-water separation tank for time equal to 

or longer than the minimum gas supply time.  Theref ore, the 

trigger for drainage from the air-water separation tank can 

be given. 

[0017] 

 A substrate processing apparatus according to a 

fourth aspect of one embodiment, in the substrate 

processing apparatus according to the second or the  third 

aspect, wherein the minimum gas supply time is set 
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according to a minimum required volume of a gas to be 

supplied in order to give a trigger for drainage wh en the 

air-water separation tank is full. 

[0018] 

 According to this configuration, the minimum gas 

supply time can be set to time during which an amou nt of a 

gas with which an amount of liquid when the air-wat er 

separation tank is full can be discharged is suppli ed.  The 

gas is supplied to the air-water separation tank fo r a time 

period longer than this minimum gas supply time per iod.  

Therefore, the trigger for drainage from the air-wa ter 

separation tank can be given regardless of an amoun t of 

liquid in the air-water separation tank.   

[0019] 

 A substrate processing apparatus according to a fi fth 

aspect of one embodiment, in the substrate processi ng 

apparatus according to any one of the first to the fourth 

aspect, wherein a gas discharge port of the air-wat er 

separation tank capable of communicating with an ad sorption 

stage of the cleaning chamber so that the gas of th e gas 

supply source is supplied to the adsorption stage o f the 

cleaning chamber, and a pressure of the gas supply source 

is set within a range in which a substrate can be p eeled 

off from the adsorption stage of the cleaning chamb er and 

the substrate does not jump. 
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 Note that “the substrate jumps” means that the 

substrate suddenly come off from the adsorption sta ge, and 

if the substrate unintentionally jumps from the sta ge, the 

substrate may be damaged.   

[0020] 

 According to this configuration, the substrate can  be 

peeled off from the adsorption stage and it is poss ible to 

prevent the substrate from jumping.   

[0021] 

 A substrate processing apparatus according to a si xth 

aspect of one embodiment, in the substrate processi ng 

apparatus according to the fifth aspect, wherein a gas 

discharge port of the air-water separation tank cap able of 

communicating with an adsorption stage of the clean ing 

chamber so that the gas of the gas supply source is  

supplied to the adsorption stage of the cleaning ch amber, 

and a pressure of the gas supply source is set with in a 

range in which a substrate can be peeled off from t he 

adsorption stage of the cleaning chamber and the su bstrate 

does not jump. 

[0022] 

 According to this configuration, in the case of th e 

wafer having a diameter of 300 mm, the wafer can be  peeled 

off from the adsorption stage VS1 and the wafer can  be 

lifted to the receiving position at which the trans fer 
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robot receives the wafer. 

[0023] 

 A substrate processing apparatus according to a 

seventh aspect of one embodiment, in the substrate 

processing apparatus according to any one of the fi rst to 

the sixth aspect, wherein time from when the first valve is 

closed until when the second valve is closed is set  

according to required time for drainage that is set  

according to the pressure of the gas of the gas sup ply 

source. 

[0024] 

 According to this configuration, the second valve can 

be opened for time longer than the required time fo r 

drainage.  Therefore, all of the liquid accumulated  in the 

air-water separation tank can be discharged. 

[0025] 

 A discharge method according to an eighth aspect o f 

one embodiment, a discharge method of liquid in an air-

water separation tank in a substrate processing app aratus, 

the method comprising steps of: closing a first val ve that 

is provided between a gas supply source and the air -water 

separation tank and that opens and closes a flow pa th of a 

gas supplied from the gas supply source after prese t gas 

supply time elapses from when the first valve is op ened and 

the gas can no longer be discharged from the air-wa ter 
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separation tank; and closing a second valve that op ens and 

closes a flow path of the liquid discharged from a 

discharge port of the air-water separation tank aft er the 

first valve is closed. 

[0026] 

 According to this configuration, by supplying the gas 

to the air-water separation tank during the gas sup ply time, 

a trigger for drainage can be given.  Therefore, th ereafter, 

the liquid accumulated in the air-water separation tank can 

naturally be drained.  Furthermore, since the gas i s 

supplied to the air-water separation tank only duri ng the 

gas supply time, a back-flow of the contaminated at mosphere 

and/or liquid into the cleaning chamber can be supp ressed, 

and a possibility of contamination of the substrate  in the 

cleaning chamber can be reduced. 

[0027] 

 A program according to a ninth aspect of one 

embodiment, a program to cause a computer to functi on as a 

control unit that controls a first valve that is pr ovided 

between a gas supply source and an air-water separa tion 

tank and that opens and closes a flow path of a gas  

supplied from the gas supply source, and a second v alve 

that opens and closes a flow path of liquid dischar ged from 

a discharge port of the air-water separation tank, wherein 

 the discharge port of the air-water separation tan k 
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communicates with a discharge port of a cleaning ch amber 

for cleaning a substrate, and the control unit cont rols to 

close the first valve after a preset gas supply tim e 

elapses from when the first valve is opened and a g as can 

no longer be discharged from the air-water separati on tank 

and controls to close the second valve after the fi rst 

valve is closed. 

[0028] 

 According to this configuration, by supplying the gas 

to the air-water separation tank during the gas sup ply time, 

a trigger for drainage can be given.  Therefore, th ereafter, 

the liquid accumulated in the air-water separation tank can 

naturally be drained.  Furthermore, since the gas i s 

supplied to the air-water separation tank only duri ng the 

gas supply time, a back-flow of the contaminated at mosphere 

and/or liquid into the cleaning chamber can be supp ressed, 

and a possibility of contamination of the substrate  in the 

cleaning chamber can be reduced. 

[0029] 

 Hereinafter, the substrate processing apparatus 

according to an embodiment of the present technique  will be 

described with reference to the drawings.  Specific ally, as 

an example of the substrate processing apparatus, a  

polishing apparatus using a CMP technique will be d escribed.  

Note that techniques including any combination of 
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individual constituent elements to be described bel ow are 

also included in a technical concept that is a targ et of 

the present technique. 

[0030] 

 [Overview] 

 Fig. 1 is a plan view illustrating an overall 

configuration of the substrate processing apparatus  100 

according to the embodiment of the present techniqu e.  As 

illustrated in Fig. 1, this substrate processing ap paratus 

100 includes a housing 1 having a substantially rec tangular 

shape, and the interior of the housing 1 is partiti oned by 

partition walls 1a and 1b into a load/unload unit 2 , a 

polishing unit 3, and a cleaning unit 4.  The load/ unload 

unit 2, the polishing unit 3, and the cleaning unit  4 are 

independently assembled and gases therein are indep endently 

exhausted.  The cleaning unit 4 is partitioned into  a first 

cleaning chamber 190, a first transfer chamber 191,  a 

second cleaning chamber 192, a second transfer cham ber 193, 

and a drying chamber 194.  In the present embodimen t, as an 

example, the first cleaning chamber 190 and the sec ond 

cleaning chamber 192 are disposed in a state in whi ch the 

first cleaning chamber 190 and the second cleaning chamber 

192 are stacked in two upper and lower stages.  Fur thermore, 

the substrate processing apparatus 100 has a contro l unit 5 

that controls a substrate processing operation. 
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[0031] 

 [Load/Unload Unit] 

 The load/unload unit 2 includes two or more (four in 

the present embodiment) front load units 20 on whic h a 

wafer cassette that stores a large number of wafers  

(substrate) is placed.  These front load units 20 a re 

disposed adjacently to the housing 1 and are arrang ed along 

a width direction (direction perpendicular to a len gthwise 

direction) of the substrate processing apparatus 10 0.  An 

open cassette, a standard manufacturing interface ( SMIF) 

pod, or a front opening unified pod (FOUP) can be m ounted 

on the front load unit 20.  Here, the SMIF and the FOUP are 

airtight containers that can hold an environment 

independent from an external space by accommodating  the 

wafer cassette therein and covering the wafer casse tte with 

a partition wall. 

[0032] 

 Furthermore, a traveling mechanism 21 is laid alon g a 

row of the front load units 20 in the load/unload u nit 2, 

and a transfer robot (loader) 22 that is movable al ong an 

arrangement direction of the wafer cassette on this  

traveling mechanism 21 is installed.  The transfer robot 22 

can access the wafer cassette mounted on the front load 

unit 20 by moving on the traveling mechanism 21.  T he 

transfer robot 22 includes two upper and lower hand s.  The 
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upper hand is used when the processed wafer is retu rned to 

the wafer cassette, and the lower hand is used when  the 

wafer before processing is taken out from the wafer  

cassette.  Thus, the upper and lower hands can be u sed 

selectively.  Moreover, the lower hand of the trans fer 

robot 22 is configured such that the lower hand can  reverse 

the wafer by rotating the lower hand around the axi s 

thereof. 

[0033] 

 Since the load/unload unit 2 is a region that need s 

to be maintained in the cleanest state, the inside of the 

load/unload unit 2 is always maintained at a higher  

pressure than any of the substrate processing appar atus 100, 

the polishing unit 3, and the cleaning unit 4.  The  

polishing unit 3 is the dirtiest region because slu rry is 

used as polishing liquid.  Therefore, a negative pr essure 

is formed inside the polishing unit 3, and the pres sure is 

maintained to be lower than an internal pressure of  the 

cleaning unit 4.  A filter fan unit (not illustrate d) 

having a clean air filter such as a high efficiency  

particulate air filter (HEPA) filter, an ultra low 

penetration air (ULPA) filter, and a chemical filte r is 

provided in the load/unload unit 2, and clean air f rom 

which particles, toxic vapor, toxic gases have been  removed 

is constantly blowing out from this filter fan unit . 
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[0034] 

 [Polishing Unit] 

 The polishing unit 3 is a region where wafer 

polishing (planarization) is performed, and include s a 

first polishing unit 3A, a second polishing unit 3B , a 

third polishing unit 3C, and a fourth polishing uni t 3D.  

As illustrated in Fig. 1, the first polishing unit 3A, the 

second polishing unit 3B, the third polishing unit 3C, and 

the fourth polishing unit 3D are arranged along the  

lengthwise direction of the substrate processing ap paratus 

100. 

[0035] 

 As illustrated in Fig. 1, the first polishing unit  3A 

includes a table 30A to which a polishing pad 10 ha ving a 

polishing surface is attached, a top ring (polishin g head) 

31A for polishing the wafer while holding the wafer  and 

pressing the wafer against the polishing pad 10 on the 

table 30A, a polishing liquid supply nozzle (polish ing 

liquid supply unit) 32A for supplying polishing liq uid and 

dressing liquid (for example, pure water) to the po lishing 

pad 10, a dresser 33A for performing dressing of th e 

polishing surface of the polishing pad 10, and an a tomizer 

34A for injecting fluid to the polishing surface an d 

sucking fluid existing on the polishing surface.  F or 

example, the fluid is a gas (for example, nitrogen gas), 



17 

mixed fluid of liquid (for example, pure water) and  a gas 

(for example, nitrogen gas), or liquid (for example , pure 

water).  The fluid may be a mist of the liquid. 

[0036] 

 Similarly, the second polishing unit 3B includes a  

table 30B to which the polishing pad 10 is attached , a top 

ring (polishing head) 31B, a polishing liquid suppl y nozzle 

32B, a dresser 33B, and an atomizer 34B.  The third  

polishing unit 3C includes a table 30C to which the  

polishing pad 10 is attached, a top ring (polishing  head) 

31C, a polishing liquid supply nozzle 32C, a dresse r 33C, 

and an atomizer 34C.  The fourth polishing unit 3D includes 

a table 30D to which the polishing pad 10 is attach ed, a 

top ring (polishing head) 31D, a polishing liquid s upply 

nozzle 32D, a dresser 33D, and an atomizer 34D. 

[0037] 

 [Transfer Mechanism] 

 Next, a transfer mechanism for transferring the wa fer 

will be described.  As illustrated in Fig. 1, a fir st 

linear transporter 6 is disposed adjacently to the first 

polishing unit 3A and the second polishing unit 3B.   This 

first linear transporter 6 is a mechanism that tran sfers 

the wafer between four transfer positions along a d irection 

in which the first polishing unit 3A and the second  

polishing unit 3B are arranged (a first transfer po sition 
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TP1, a second transfer position TP2, a third transf er 

position TP3, and a fourth transfer position TP4 in  order 

from a load/unload side). 

[0038] 

 Furthermore, a second linear transporter 7 is 

disposed adjacently to the third polishing unit 3C and the 

fourth polishing unit 3D.  This second linear trans porter 7 

is a mechanism that transfers the wafer between thr ee 

transfer positions along a direction in which the t hird 

polishing unit 3C and the fourth polishing unit 3D are 

arranged (a fifth transfer position TP5, a sixth tr ansfer 

position TP6, and a seventh transfer position TP7 f rom the 

load/unload side). 

[0039] 

 The wafer is transferred to the first polishing un it 

3A and the second polishing unit 3B by the first li near 

transporter 6.  As described above, the top ring 31 A of the 

first polishing unit 3A moves between a polishing p osition 

and the second transfer position TP2 by a swing mot ion of a 

top ring head (not illustrated).  Therefore, the wa fer is 

transferred to the top ring 31A at the second trans fer 

position TP2.  Similarly, a top ring 31B of the sec ond 

polishing unit 3B moves between the polishing posit ion and 

the third transfer position TP3, and the wafer is 

transferred to the top ring 31B at the third transf er 
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position TP3.  A top ring 31C of the third polishin g unit 

3C moves between the polishing position and the six th 

transfer position TP6, and the wafer is transferred  to the 

top ring 31C at the sixth transfer position TP6.  A  top 

ring 31D of the fourth polishing unit 3D moves betw een the 

polishing position and the seventh transfer positio n TP7, 

and the wafer is transferred to the top ring 31D at  the 

seventh transfer position TP7. 

[0040] 

 A lifter 11 for receiving the wafer from the trans fer 

robot 22 is disposed at the first transfer position  TP1.  

The wafer is passed from the transfer robot 22 to t he first 

linear transporter 6 via this lifter 11.  A shutter  (not 

illustrated) is provided at a partition wall 1a whi le being 

positioned between the lifter 11 and the transfer r obot 22 

so that when the wafer is transferred, the shutter is 

opened and the wafer is passed from the transfer ro bot 22 

to the lifter 11.  Furthermore, a swing transporter  12 is 

disposed between the first linear transporter 6, th e second 

linear transporter 7, and the cleaning unit 4.  Thi s swing 

transporter 12 has a hand movable between the fourt h 

transfer position TP4 and the fifth transfer positi on TP5, 

and the wafer is transferred from the first linear 

transporter 6 to the second linear transporter 7 by  the 

swing transporter 12.  The wafer is transferred to the 
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third polishing unit 3C and/or the fourth polishing  unit 3D 

by the second linear transporter 7.  Furthermore, a  

temporary placement table 180 of a wafer W installe d in a 

frame (not illustrated) is disposed on a lateral si de of 

the swing transporter 12.  As illustrated in Fig. 1 , this 

temporary placement table 180 is disposed adjacentl y to the 

first linear transporter 6 and is positioned betwee n the 

first linear transporter 6 and the cleaning unit 4.   The 

wafer W polished by the polishing unit 3 is placed on the 

temporary placement table 180 via the swing transpo rter 12 

and thereafter, the wafer W is transferred to the c leaning 

unit 4 by a transfer robot of the cleaning unit 4. 

[0041] 

 [Cleaning Unit] 

 The cleaning unit 4 is partitioned into the first 

cleaning chamber 190 that cleans the substrate, the  first 

transfer chamber 191, the second cleaning chamber 1 92 that 

cleans the substrate, the second transfer chamber 1 93, and 

the drying chamber 194.  In the first cleaning cham ber 190, 

a plurality of primary cleaning modules arranged al ong a 

longitudinal direction is disposed.  Similarly, in the 

second cleaning chamber 192, a plurality of seconda ry 

cleaning modules arranged along the longitudinal di rection 

is disposed.  The primary module and the secondary cleaning 

module are cleaning machines that clean the wafer w ith 
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cleaning liquid. 

[0042] 

 In the drying chamber 194, a plurality of drying 

modules arranged along the longitudinal direction i s 

disposed.  The plurality of drying modules is isola ted from 

each other.  A filter fan unit that supplies clean air to 

the drying modules is provided on the top of the dr ying 

modules.  Each cleaning module and drying module ar e fixed 

to a frame (not illustrated) via bolts or the like.  

[0043] 

 Next, a configuration of pipes of the first cleani ng 

chamber 190 and the second cleaning chamber 192 wil l be 

described with reference to Fig. 2.  Fig. 2 is a sc hematic 

view illustrating the configuration of pipes of the  first 

cleaning chamber 190 and the second cleaning chambe r 192.  

As illustrated in Fig. 2, the substrate processing 

apparatus 100 includes an air-water separation tank  AWS 

communicating with a gas supply source GS via a pip e PP1.  

For example, compressed nitrogen is accumulated in the gas 

supply source GS, and the compressed nitrogen can b e 

supplied to the air-water separation tank AWS via t he pipe 

PP1. 

 Similarly, the substrate processing apparatus 100 

includes an air-water separation tank AWS' communic ating 

with a gas supply source GS' via a pipe PP1'.  For example, 
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compressed nitrogen is accumulated in the gas suppl y source 

GS', and the compressed nitrogen can be supplied to  the 

air-water separation tank AWS' via the pipe PP1'. 

[0044] 

 In addition, the substrate processing apparatus 10 0 

includes the pipe PP1 and a first valve B1.  The pi pe PP1 

communicates between the gas supply source GS and t he air-

water separation tank AWS.  The first valve B1 is p rovided 

between the gas supply source GS and the air-water 

separation tank AWS (here, the pipe PP1 as an examp le) and 

opens and closes a flow path of the gas supplied fr om the 

gas supply source GS. 

 Similarly, the substrate processing apparatus 100 

includes a pipe PP1' and a first valve B1'.  The pi pe PP1' 

communicates between the gas supply source GS' and the air-

water separation tank AWS'.  The first valve B1' is  

provided between the gas supply source GS' and the air-

water separation tank AWS' (here, the pipe PP1' as an 

example), and opens and closes a flow path of the g as 

supplied from the gas supply source GS'. 

 In addition, the substrate processing apparatus 10 0 

includes a pipe PP2 that communicates with a discha rge port 

DA of the air-water separation tank AWS, a discharg e port 

DA' of the air-water separation tank AWS', a discha rge port 

D1 of the first cleaning chamber 190, and a dischar ge port 
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D2 of the second cleaning chamber 192, a second val ve B2 

that opens and closes a flow path of liquid dischar ged from 

the discharge port DA of the air-water separation t ank AWS, 

and a second valve B2' that opens and closes a flow  path of 

liquid discharged from the discharge port DA of the  air-

water separation tank AWS'.  The discharge port DA of the 

air-water separation tank AWS and the discharge por t DA' of 

the air-water separation tank AWS' communicate with  the 

discharge port D1 of the first cleaning chamber 190  that 

cleans the substrate and the discharge port D2 of t he 

second cleaning chamber 192 via the pipe PP2.  As 

illustrated in Fig. 2, a discharge destination of t he pipe 

PP2 communicates with the air. 

[0045] 

 As illustrated in Fig. 2, the first cleaning chamb er 

190 is provided with an adsorption stage VS1 for ad sorbing 

the wafer W, a lift pin LP1 that moves the wafer W up and 

down, and a sensor S1 that detects that the wafer W  has 

reached a preset receiving position.  Here, the rec eiving 

position is a position at which the transfer robot receives 

the wafer W.  The sensor S1 notifies a detection re sult to 

the control unit 5. 

[0046] 

 The adsorption stage VS1 is provided with a hole f or 

vacuum-adsorbing the wafer W.  Furthermore, the sub strate 
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processing apparatus 100 is provided with a pipe PP 3 

branching into two pipes from the air-water separat ion tank 

AWS.  One branch destination of the pipe PP3 is con nected 

to the other end part of a rotary joint RJ1.  As a result, 

the other end part of the rotary joint RJ1 communic ates 

with the air-water separation tank AWS.  The other branch 

destination of the pipe PP3 is connected to a water  supply 

source WS.  As a result, the water supply source WS  

communicates with the air-water separation tank AWS .  One 

end part of the rotary joint RJ1 communicates with a hole 

provided in the adsorption stage VS1.  As a result,  the 

hole of the adsorption stage VS1 communicates with the air-

water separation tank AWS.  That is, a gas discharg e port 

GA of the air-water separation tank AWS can communi cate 

with the adsorption stage VS1 of the first cleaning  chamber 

190 so that gas of the gas supply source GS is supp lied to 

the adsorption stage VS1 of the first cleaning cham ber 190. 

 Similarly, the substrate processing apparatus 100 is 

provided with a pipe PP3' branching into two pipes from the 

air-water separation tank AWS.  One branch destinat ion of 

the pipe PP3' is connected to the other end part of  a 

rotary joint RJ2.  As a result, the other end part of the 

rotary joint RJ2 communicates with the air-water se paration 

tank AWS'.  The other branch destination of the pip e PP3' 

is connected to the water supply source WS'.  As a result, 
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the water supply source WS' communicates with the a ir-water 

separation tank AWS'.  One end part of the rotary j oint RJ2 

communicates with a hole provided in an adsorption stage 

VS2.  As a result, the hole of the adsorption stage  VS2 

communicates with the air-water separation tank AWS '.  That 

is, a gas discharge port GA' of the air-water separ ation 

tank AWS' can communicate with the adsorption stage  VS2 of 

the second cleaning chamber 192 so that gas of the gas 

supply source GS' is supplied to the adsorption sta ge VS2 

of the second cleaning chamber 192. 

[0047] 

 Similarly, as illustrated in Fig. 2, the second 

cleaning chamber 192 is provided with the adsorptio n stage 

VS2 for adsorbing a wafer W', a lift pin LP2 that m oves the 

wafer W' up and down, and a sensor S2 that detects that the 

wafer W' has reached a preset receiving position.  Here, 

the receiving position is a position at which the t ransfer 

robot receives the wafer W'.  The sensor S2 notifie s a 

detection result to the control unit 5. 

[0048] 

 The adsorption stage VS2 is provided with a hole f or 

vacuum-adsorbing the wafer W'.  Furthermore, the ro tary 

joint RJ2 having one end part communicating with th e hole 

provided in the adsorption stage VS2 is provided, a nd the 

other end part of the rotary joint RJ2 communicates  with 
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the air-water separation tank AWS' via the pipe PP3 '.  As a 

result, the hole of the adsorption stage VS2 commun icates 

with the air-water separation tank AWS. 

[0049] 

 As illustrated in Fig. 2, the substrate processing  

apparatus 100 is provided with a third valve B3.  T he third 

valve B3 is provided between the air-water separati on tank 

AWS and the first cleaning chamber 190 (here, the p ipe PP3 

as an example) and opens and closes a flow path bet ween the 

air-water separation tank AWS and the adsorption st age VS1 

of the first cleaning chamber 190. 

 Similarly, the substrate processing apparatus 100 is 

provided with a third valve B3'.  The third valve B 3' is 

provided between the air-water separation tank AWS'  and the 

second cleaning chamber 192 (here, the piping PP3' as an 

example) and opens and closes a flow path between t he air-

water separation tank AWS' and the adsorption stage  VS2 of 

the second cleaning chamber 192. 

[0050] 

 As illustrated in Fig. 2, the substrate processing  

apparatus 100 includes a vacuum generator VAC, and a pipe 

PP4 communicating between the vacuum generator VAC and the 

air-water separation tank AWS.  In addition, the su bstrate 

processing apparatus 100 is provided with a fourth valve B4.  

The fourth valve B4 is provided between the vacuum 
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generator VAC and the air-water separation tank AWS  (here, 

as the pipe PP4 as an example) and opens and closes  a flow 

path between the vacuum generator VAC and the air-w ater 

separation tank AWS.  As a result, by opening the t hird 

valve B3 and the fourth valve B4 to be described la ter, the 

wafer W can be adsorbed to the adsorption stage VS1 . 

 Similarly, the substrate processing apparatus 100 

includes a vacuum generator VAC' and a pipe PP4' 

communicating between the vacuum generator VAC' and  the 

air-water separation tank AWS'.  In addition, the s ubstrate 

processing apparatus 100 is provided with a fourth valve 

B4'.  The fourth valve B4' is provided between the vacuum 

generator VAC' and the air-water separation tank AW S' (here, 

the pipe PP4' as an example) and opens and closes a  flow 

path between the vacuum generator VAC' and the air- water 

separation tank AWS'.  As a result, by opening the third 

valve B3' and the fourth valve B4' to be described later, 

the wafer W' can be adsorbed to the adsorption stag e VS2. 

[0051] 

 As illustrated in Fig. 2, the substrate processing  

apparatus 100 includes a fifth valve B5.  The fifth  valve 

B5 is provided on a side of the water supply source  WS from 

a branch point DP on the pipe PP3.  Pure water (DIW ) is 

stored in the water supply source WS, and the pure water 

(DIW) can be supplied from the water supply source WS to 
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the air-water separation tank AWS. 

 Similarly, the substrate processing apparatus 100 

includes a fifth valve B5'.  The fifth valve B5' is  

provided on the side of the water supply source WS from a 

branch point DP' on the pipe PP3'.  The pure water (DIW) is 

stored in the water supply source WS', and the pure  water 

(DIW) can be supplied from the water supply source WS' to 

the air-water separation tank AWS. 

[0052] 

 The control unit 5 controls the first valve B1, th e 

second valve B2, the third valve B3, the fourth val ve B4, 

and the fifth valve B5.  Similarly, the control uni t 5 

controls the first valve B1', the second valve B2',  the 

third valve B3', the fourth valve B4', and the fift h valve 

B5'.  Furthermore, the control unit 5 controls the lift pin 

LP1 and the lift pin LP2. 

[0053] 

 [Processing of Control Unit 5 at Time of Dischargi ng 

Liquid] 

 Next, since the processing of the control unit 5 

relating to the drainage of the air-water separatio n tank 

AWS is the same as the processing of the control un it 5 

relating to the drainage of the air-water separatio n tank 

AWS', the air-water separation tank AWS is taken as  a 

representative target and the processing of the con trol 
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unit 5 when the liquid accumulated in the air-water  

separation tank AWS is discharged will be described .  After 

preset gas supply time has elapsed from when the fi rst 

valve B1 is opened and the gas can no longer be dis charged 

from the air-water separation tank AWS, the control  unit 5 

controls to close the first valve B1 and close the second 

valve B2 after the first valve B1 is closed.  Speci fic 

processing will be described later with reference t o Fig. 4.  

As a result, by supplying the gas to the air-water 

separation tank AWS during the gas supply time, a t rigger 

for drainage can be given.  Therefore, thereafter, the 

liquid accumulated in the air-water separation tank  AWS can 

naturally be drained.  Furthermore, since the gas i s 

supplied to the air-water separation tank AWS only during 

the gas supply time, a back-flow of the contaminate d 

atmosphere and/or liquid into the first cleaning ch amber 

190 can be suppressed, and a possibility of contami nation 

of the substrate in the first cleaning chamber 190 can be 

reduced. 

[0054] 

 Here, the gas supply time will be described with 

reference to Fig. 3.  Fig. 3 is a graph illustratin g an 

example of a relationship between required time for  

drainage and the gas supply time for each pressure of the 

gas of the gas supply source.  In Fig. 3, the requi red time 
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for drainage is time taken to discharge 200 ml of l iquid 

accumulated in the air-water separation tank AWS wh en the 

gas of the gas supply source is nitrogen and the ca pacity 

of the air-water separation tank AWS is 600 ml.  A 

relationship when a pressure P of the gas of the ga s supply 

source in Fig. 3 was 0.08 MPa was obtained through an 

experiment.  Relationships when the pressure P of t he gas 

of the gas supply source is 0.05, 0.10, and 0.15 in  Fig. 3 

are predicted from the following calculation formul a. 

[0055] 

 When the pressure P of the gas of the gas supply 

source was 0.08 MPa, if the gas supply time was 0.7  seconds 

or longer, all the liquid accumulated in the air-wa ter 

separation tank AWS could be discharged.  Furthermo re, when 

the pressure P of the gas of the gas supply source was is 

0.08 MPa, if the gas supply time was 2.0 seconds or  shorter, 

no back-flow of the contaminated atmosphere and/or liquid 

into the first cleaning chamber 190 or the second c leaning 

chamber 192 was observed. 

[0056] 

 As illustrated in Fig. 3, even if the gas supply t ime 

is changed, the required time for drainage is the s ame as 

long as the pressure P of the gas of the gas supply  source 

is same.  In this way, the required time for draina ge is 

determined for each pressure P of the gas of the ga s supply 
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source.  Therefore, the required time for drainage is 

determined according to the pressure P of the gas o f the 

gas supply source GS. 

[0057] 

 It is necessary to close the second valve B2 after  

when all of the liquid accumulated in the air-water  

separation tank AWS is drained.  For example, when the 

pressure P of the gas of the gas supply source is 0 .08 MPa, 

the required time for drainage is 4.5 seconds as ca n be 

seen from Fig. 3.  Here, when a gas supply time is one 

second, time from when the first valve B1 is closed  until 

when the second valve B2 is closed is set to three (= 4.5 - 

1) seconds or longer.  Therefore, the time from whe n the 

first valve B1 is closed until when the second valv e B2 is 

closed is set according to the required time for dr ainage 

that is set according to the pressure of the gas of  the gas 

supply source GS.  As a result, the second valve B2  can be 

opened for time longer than the required time for d rainage.  

Therefore, all of the liquid accumulated in the air -water 

separation tank AWS can be discharged. 

[0058] 

 According to Bernoulli's principle, a flow rate v is 

expressed by the following equation. 

[0059] 

 v = (2 × P/ ρ) 0.5  
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[0060] 

 Here, P is the pressure of the gas of the gas supp ly 

source and ρ is fluid density.  Therefore, an amount of 

discharged liquid flowing per unit time (hereinafte r 

referred to as flow rate) Q is expressed by the fol lowing 

equation. 

[0061] 

 Q = C × A × (2 × P/ ρ) 0.5  

[0062] 

 Here, C is a runoff coefficient and A is a flow pa th 

area.  Therefore, when a total amount of the liquid  

discharged from the air-water separation tank AWS i s a 

total discharged amount V, required time for draina ge Tf is 

derived from the following equation (1). 

[0063] 

 Tf = V/Q ... (1) 

[0064] 

 Furthermore, in the present embodiment, (P L + 

0.1)/(P L + 0.1) ≤ 0.5 is established because the discharge 

destination of the pipe PP2 communicates with the a ir and a 

downstream pressure P L is 0.  Therefore, a gas flow rate q 

can be calculated with the choke flow, and the gas flow 

rate q (L/min) is derived according to the followin g 

equation (2). 

[0065] 
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 q = 120 × S × (P + 0.1) √(293/273 + t) ... (2) 

[0066] 

 Here, P is the pressure (MPa) of the gas of the ga s 

supply source, S is a cross-sectional area inside a  part 

having the smallest inner diameter of the pipe PP1 

connecting between the gas supply source GS and the  air-

water separation tank AWS, and t is temperature (°C ).  Here, 

the cross-sectional area S inside the part having t he 

smallest inner diameter of the pipe PP1 is 12.56 mm 2 as an 

example and the temperature t is 20°C.  The gas flo w rate q 

is proportional to the pressure of the gas of the g as 

supply source and the cross-sectional area inside t he part 

having the smallest inner diameter of the pipe PP1 

according to equation (2). 

[0067] 

 As illustrated in Fig. 3, in the experiment when t he 

pressure P of the gas of the gas supply source was 0.08 MPa, 

drainage was not performed unless gas (here, nitrog en) was 

supplied to the air-water separation tank AWS at le ast for 

0.7 seconds.  Therefore, the minimum required volum e of the 

gas (minimum supply volume) to be supplied in order  to give 

the trigger for drainage is 3.17 (= 4.53 (L/second)  × 0.7 

(seconds)) L. 

[0068] 

 Since the gas flow rate q at 0.05 MPa is 3.78 (= 
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227/60) L/second according to the equation (2), the  minimum 

gas supply time necessary for drainage is 0.83 (= 3 .17 

(L)/3.78 (L/second)) seconds. 

[0069] 

 Similarly, since the gas flow rate q at 0.1 MPa is  

5.03 (= 302/60) L/second according to equation (2),  the 

minimum gas supply time necessary for draining is 0 .6 (= 

3.17(L)/5.03 (L/second)) seconds. 

[0070] 

 Similarly, since the gas flow rate q at 0.15 MPa i s 

6.28 (= 377/60) L/second according to equation (2),  the 

minimum gas supply time necessary for draining is 0 .50 (= 

3.17(L)/6.28 (L/second)) seconds. 

[0071] 

 As illustrated in Fig. 3, the gas supply time is 

equal to or longer than the minimum gas supply time  

necessary for drainage.  Since the gas flow rate q is 

proportional to the pressure P of the gas of the ga s supply 

source according to equation (2), the minimum gas s upply 

time is inversely proportional to the pressure P of  the gas 

of the gas supply source.  For the above reason, th e 

minimum gas supply time according to the present em bodiment 

is set at least according to the pressure of the ga s of the 

gas supply source.  As a result, since the gas can be 

supplied to the air-water separation tank AWS for t ime 



35 

longer than the minimum gas supply time, the trigge r for 

drainage from the air-water separation tank AWS can  be 

given. 

[0072] 

 Furthermore, since the gas flow rate q is 

proportional to the cross-sectional area S inside t he part 

having the smallest inner diameter of the pipe PP1 

according to equation (2), the minimum gas supply t ime is 

inversely proportional to the cross-sectional area S the 

inside the part having the smallest inner diameter of the 

pipe PP1.  For the above reason, the minimum gas su pply 

time according to the present embodiment is set acc ording 

to the cross-sectional area inside the part having the 

smallest inner diameter of the pipe PP1 connecting the gas 

supply source GS and the air-water separation tank AWS.  As 

a result, this minimum gas supply time can be appro priately 

set, and the gas is supplied to the air-water separ ation 

tank AWS for time equal to or longer than the minim um gas 

supply time.  Therefore, the trigger for drainage f rom the 

air-water separation tank AWS can be given. 

[0073] 

 Furthermore, the minimum required volume of the ga s 

(minimum supply volume) to be supplied in order to give the 

trigger for drainage depends on the amount of liqui d 

present in the air-water separation tank AWS.  For the 
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above reason, the minimum gas supply time may be fu rther 

determined according to the minimum required volume  of the 

gas to be supplied in order to give the trigger for  

drainage when the air-water separation tank AWS is full.  

For example, the minimum required volume of the gas  (for 

example, nitrogen) to be supplied in order to give a 

trigger for drainage when the air-water separation tank AWS 

is full is a value obtained by multiplying the volu me of 

the air-water separating tank (for example, 0.6 L) by a 

fixed value (5.27).  Therefore, in a case where the  volume 

of the air-water separation tank is, for example, 0 .6 L, 

the minimum required volume of the gas to be suppli ed in 

order to give the trigger for drainage is 3.16 ( ≈ 0.6 × 

5.27) L.  Since the gas flow rate q at 0.1 MPa is 5 .03 (= 

302/60) L/second according to equation (2), the min imum gas 

supply time is 0.6 ( ≈ 3.16/5.03) seconds.  As a result, the 

minimum gas supply time can be set to time during w hich an 

amount of a gas with which an amount of liquid when  the 

air-water separation tank AWS is full can be discha rged is 

supplied.  The gas is supplied to the air-water sep aration 

tank AWS for a time period longer than this minimum  gas 

supply time period.  Therefore, the trigger for dra inage 

from the air-water separation tank AWS can be given  

regardless of an amount of liquid in the air-water 

separation tank AWS.  Then, drainage can be perform ed in a 
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short time (for example, in 0.6 seconds), and disch arge of 

gas (for example, nitrogen) that becomes useless an d a 

source of contamination can be stopped. 

 Note that a detection unit that detects an amount of 

the liquid present in the air-water separation tank  AWS may 

be provided.  The detection unit is, for example, a  liquid 

level sensor provided inside the air-water separati on tank 

AWS.  Then, the gas supply time according to the pr esent 

embodiment may be set by the control unit 5 accordi ng to 

the amount of the liquid present in the air-water 

separation tank AWS detected by the detection unit.   

Specifically, for example, the control unit 5 may s et the 

gas supply time such that the gas supply time incre ases as 

the amount of the liquid present in the air-water 

separation tank AWS increases.  As a result, the ga s supply 

time such that the trigger for drainage can be give n can be 

appropriately set.  Therefore, the liquid can be dr ained 

from the air-water separation tank AWS. 

[0074] 

 [Processing of Control Unit 5 at Time of Peeling o ff 

Substrate from Adsorption Stage] 

 Next, the processing of the control unit 5 when th e 

substrate is peeled off from the adsorption stage V S1 as a 

representative of the adsorption stage VS1 and the 

adsorption stage VS2 will be described. 
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 The control unit 5 controls to open the second val ve 

B2 and the third valve B3 in order to peel off the 

substrate from the adsorption stage VS1 of the firs t 

cleaning chamber 190.  Here, the pressure of the ga s supply 

source GS is set within a range in which the substr ate can 

be peeled off from the adsorption stage VS1 of the first 

cleaning chamber 190 and the substrate does not jum p.  Note 

that “the substrate jumps” means that the substrate  

suddenly come off from the adsorption stage, and if  the 

substrate unintentionally jumps from the stage, the  

substrate may be damaged.  With this setting, the s ubstrate 

can be peeled off from the adsorption stage VS1 and  the 

substrate can be lifted to the receiving position a t which 

the transfer robot 22 receives the substrate. 

[0075] 

 As a result of an experiment using an actual machi ne, 

in the case of a wafer having a diameter of 300 mm,  a 

pressure at which that the wafer can be peeled off from the 

adsorption stage VS1 was 0.05 MPa or more.  Further more, in 

the case of the wafer having a diameter of 300 mm, a 

pressure at which the wafer does not jump is 0.15 M Pa or 

less.  Therefore, in the case of the wafer having a  

diameter of 300 mm, the pressure P of the gas suppl y source 

is 0.05 to 0.15 MPa.  As a result, in the case of t he wafer 

having a diameter of 300 mm, the wafer can be peele d off 
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from the adsorption stage VS1 and the wafer can be lifted 

to the receiving position at which the transfer rob ot 22 

receives the wafer. 

[0076] 

 Next, since the processing relating to the drainag e 

of the air-water separation tank AWS is the same as  the 

processing relating to the drainage of the air-wate r 

separation tank AWS', the air-water separation tank  AWS is 

taken as a representative target and the processing  

relating to the drainage of the air-water separatio n tank 

AWS will be described with reference to Fig. 4.  Fi g. 4 is 

a flow chart illustrating an exemplary flow of the 

processing relating to the drainage of the air-wate r 

separation tank AWS.  Fig. 4 illustrates an example  of a 

case where the wafer is cleaned in the first cleani ng 

chamber 190. 

[0077] 

 (Step S101) First, the control unit 5 controls to 

close the fourth valve B4.  As a result, a vacuum i n the 

first cleaning chamber 190 is canceled. 

 (Step S102) Next, the control unit 5 controls to o pen 

the fifth valve B5.  As a result, the pipe PP3 is f illed 

with water. 

[0078] 

 (Step S103) Next, the control unit 5 controls to 
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close the fifth valve B5 and open the first valve B 1 and 

the third valve B3.  As a result, the water is pres sed by 

the nitrogen gas and at the same time the wafer W i s 

pressed by the nitrogen gas.  As a result, the wafe r W is 

peeled off from the adsorption stage VS1. 

[0079] 

 (Step S104) Next, the control unit 5 controls to l ift 

the wafer W with the lift pins LP1.  As a result, t he wafer 

W is separated from the adsorption stage VS1. 

[0080] 

 (Step S105) Next, the control unit 5 determines 

whether the wafer W has reached the receiving posit ion on 

the basis of the detection result of the sensor S1.  

[0081] 

 (Step S106) In a case where the wafer W has reache d 

the receiving position in step S104, the control un it 5 

controls to close the third valve B3 and open the s econd 

valve B2.  Also, at this point of time, the first v alve B1 

is kept open.  Since the second valve B2 opens, dra inage 

from the air-water separation tank AWS is started. 

[0082] 

 (Step S107) Next, the control unit 5 determines 

whether preset gas supply time has elapsed from whe n the 

third valve B3 is closed. 

[0083] 
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 (Step S108) In a case where the preset gas supply 

time has elapsed from when the third valve B3 is cl osed in 

step S107, the control unit 5 controls to close the  first 

valve B1.  Note that however, in a case where a pro cess of 

peeling off the wafer is not necessary, since there  is 

originally no need to open the third valve B3, the third 

valve B3 is closed beforehand and there is no proce ss until 

the third valve B3 is closed in step S106.  In that  case, 

there is no process until step S106, and the contro l unit 5 

starts with controlling so as to open the first val ve B1 

and the second valve B2 and counts time from when t he first 

valve B1 is opened.  In any case, the control unit 5 counts 

time from when the first valve B1 is opened and the  gas can 

no longer be discharged from the air-water separati on tank 

AWS. 

 In this way, after the preset gas supply time has 

elapsed from when the first valve B1 is opened and the gas 

can no longer be discharged from the air-water sepa ration 

tank AWS (for example, when the third valve B3 is c losed in 

step S107), the control unit 5 controls to close th e first 

valve B1. 

[0084] 

 (Step S109) Next, the control unit 5 determines 

whether a predetermined period has elapsed further from 

when the first valve B1 is closed.  As described ab ove, 
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this predetermined period is set according to the r equired 

time for drainage set according to the pressure of the gas 

of the gas supply source GS.  That is, the predeter mined 

period is set so that the total time of the gas sup ply time 

and the predetermined period becomes equal to or lo nger 

than the required time for drainage. 

[0085] 

 (Step S110) In a case where the predetermined peri od 

has elapsed in step S109, the control unit 5 contro ls to 

close the second valve B2. 

[0086] 

 As described above, the substrate processing 

apparatus 100 according to the present embodiment i ncludes 

the first valve B1 which is provided between the ga s supply 

source GS and the air-water separation tank AWS and  opens 

and closes the gas flow path supplied from the gas supply 

source GS.  In addition, the substrate processing a pparatus 

100 includes the second valve B2 for opening and cl osing a 

flow path of the liquid discharged from the dischar ge port 

DA of the air-water separation tank AWS.  In additi on, the 

substrate processing apparatus 100 includes a contr ol unit 

5 that controls the first valve B1 and the second v alve B2.  

The discharge port DA of the air-water separation t ank AWS 

communicates with the discharge port of the first c leaning 

chamber 190 and the second cleaning chamber 192 tha t cleans 
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the substrates.  Then, after the preset gas supply time has 

elapsed from when the first valve B1 is opened and gas can 

no longer be discharged from the air-water separati on tank 

AWS, the control unit 5 controls to close the first  valve 

B1 and closes the second valve B2 after the first v alve B1 

is closed. 

[0087] 

 With this configuration, by supplying the gas to t he 

air-water separation tank AWS during the gas supply  time, 

the trigger for drainage can be given.  As a result , 

thereafter, the liquid accumulated in the air-water  

separation tank AWS is naturally drained.  Furtherm ore, 

since the gas is supplied to the air-water separati on tank 

AWS only during the gas supply time, a back-flow of  the 

contaminated atmosphere and/or liquid into the firs t 

cleaning chamber 190 can be suppressed, and a possi bility 

of contamination of the substrate in the cleaning c hamber 

can be reduced. 

[0088] 

 Strainers are provided at the drainage ports of th e 

first cleaning chamber 190 and the second cleaning chamber 

192, and the strainer collects residues (debris of the 

substrate and dirt) generated in the cleaning tank.   In a 

case where the gas is continuously supplied to the air-

water separation tank, there is also a problem that  this 
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gas is supplied to the drainage ports of the first cleaning 

chamber 190 and the second cleaning chamber 192 via  the 

drain pipe and there is a possibility that the stra iner 

blows off due to the pressure of the gas.  Meanwhil e, 

according to the substrate processing apparatus 100  

according to the present embodiment, the back-flow of the 

contaminated atmosphere and/or liquid into the firs t 

cleaning chamber 190 or the second cleaning chamber  192 can 

be suppressed.  As a result, a probability that the  

strainer blows off can be reduced. 

[0089] 

 Note that a program for executing respective 

processing of the control unit of the present embod iment is 

recorded in a computer readable recording medium, t he 

program recorded in the recording medium is read by  a 

computer system and executed by a processor, and in  this 

way, the above-described various kinds of processin g 

related to the control unit of the present embodime nt may 

be performed. 

 Note that the substrate processing apparatus 100 

according to the present embodiment is configured t o 

include two cleaning chambers, the first cleaning c hamber 

190 and the second cleaning chamber 192, but not li mited 

this configuration, and the substrate processing ap paratus 

100 according to the present embodiment may be conf igured 
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to include one cleaning chamber or three or more cl eaning 

chambers.  Furthermore, the first cleaning chamber 190 and 

the second cleaning chamber 192 are configured to b e 

disposed in a state in which the first cleaning cha mber 190 

and the second cleaning chamber 192 are stacked in the two 

upper and lower stages.  However, the first cleanin g 

chamber 190 and the second cleaning chamber 192 are  not 

limited to this configuration and may be disposed w hile 

being separated in a horizontal direction without b eing 

stacked. 

[0090] 

 As described above, the present technique is not 

limited to the above embodiment as it is, and const ituent 

elements can be modified and embodied at an impleme ntation 

stage without departing from the gist of the presen t 

technique.  Furthermore, various techniques can be formed 

by appropriately combining a plurality of constitue nt 

elements disclosed in the above embodiment.  For ex ample, 

the diameter of a target substrate is not limited t o 300 mm, 

and may be, for example, 450 mm.  Furthermore, for example, 

some constituent elements may be deleted from all t he 

constituent elements illustrated in the embodiment.   In 

addition, the constituent elements across different  

embodiments may be appropriately combined. 

 



46 

Reference Signs List 

[0091] 

1 Housing 

2 Load/unload unit 

3 Polishing unit 

3A First polishing unit 

3B Second polishing unit 

3C Third polishing unit 

3D Fourth polishing unit 

4 Cleaning unit 

5 Control unit 

6 First linear transporter 

7 Second linear transporter 

10 Polishing pad 

11 Lifter 

12 Swing Transporter 

20 Front load unit 

21 Traveling mechanism 

22 Transfer robot 

30A, 30B, 30C, 30D Table 

31A, 31B, 31C, 31D Top ring (polishing head) 

32A, 32B, 32C, 32D Polishing liquid supply nozzle 

33A, 33B, 33C, 33D Dresser 

34A, 34B, 34C, 34D Atomizer 

100 Substrate processing apparatus 
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190 First cleaning chamber 

191 First transfer chamber 

192 Second cleaning chamber 

193 Second transfer chamber 

194 Drying room 

AWS, AWS' Air-water separation tank 

B1, B1' First valve 

B2, B2' Second valve 

B3, B3' Third valve 

B4, B4' Fourth valve 

B5, B5' Fifth valve 

D1, D2 Discharge port 

GS, GS' Gas supply source 

LP1, LP2 Lift pin 

PP1, PP2, PP3, PP4 Pipe 

RJ1, RJ2 Rotary joint 

S1, S2 Sensor 

TP1 First transfer position 

TP2 Second transfer position 

TP3 Third transfer position 

TP4 Fourth transfer position 

TP5 Fifth transfer position 

TP6 Sixth transfer position 

TP7 Seventh transfer position 

VAC, VAC' Vacuum generator 



48 

VS1, VS2 Adsorption stage 

WS, WS' Water supply source 
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CLAIMS 

1. A substrate processing apparatus comprising: 

 a first valve provided between a gas supply source  

and an air-water separation tank, the first valve o pening 

and closing a flow path of a gas supplied from the gas 

supply source; 

 a second valve that opens and closes a flow path o f 

liquid discharged from a discharge port of the air- water 

separation tank; and 

 a control unit that controls the first valve and t he 

second valve, wherein 

 the discharge port of the air-water separation tan k 

communicates with a discharge port of a cleaning ch amber 

that cleans the substrate, and 

 the control unit controls to close the first valve  

after preset gas supply time elapses from when the first 

valve is opened and gas can no longer be discharged  from 

the air-water separation tank and controls to close  the 

second valve after the first valve is closed. 

 

2. The substrate processing apparatus according to claim 

1, wherein 

 the gas supply time is equal to or longer than 

minimum gas supply time necessary for drainage and 

 the minimum gas supply time is set according to at  
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least a pressure of a gas of the gas supply source.  

 

3. The substrate processing apparatus according to claim 

2, wherein 

 the minimum gas supply time is set according to a 

cross-sectional area inside a part having a smalles t inner 

diameter of a pipe connecting between the gas suppl y source 

and the air-water separation tank. 

 

4. The substrate processing apparatus according to claim 

2 or 3, wherein 

 the minimum gas supply time is set according to a 

minimum required volume of a gas to be supplied in order to 

give a trigger for drainage when the air-water sepa ration 

tank is full. 

 

5. The substrate processing apparatus according to any 

one of claim 1 to 4, wherein 

 a gas discharge port of the air-water separation t ank 

capable of communicating with an adsorption stage o f the 

cleaning chamber so that the gas of the gas supply source 

is supplied to the adsorption stage of the cleaning  chamber, 

and 

 a pressure of the gas supply source is set within a 

range in which a substrate can be peeled off from t he 



51 

adsorption stage of the cleaning chamber and the su bstrate 

does not jump. 

 

6. The substrate processing apparatus according to claim 

5, wherein 

 the substrate is a wafer having a diameter of 300 mm, 

and 

 the pressure of the gas supply source is 0.05 to 0 .15 

MPa. 

 

7. The substrate processing apparatus according to any 

one of claim 1 to 6, wherein 

 time from when the first valve is closed until whe n 

the second valve is closed is set according to requ ired 

time for drainage that is set according to the pres sure of 

the gas of the gas supply source. 

 

8. A discharge method of liquid in an air-water 

separation tank in a substrate processing apparatus , the 

method comprising steps of: 

 closing a first valve that is provided between a g as 

supply source and the air-water separation tank and  that 

opens and closes a flow path of a gas supplied from  the gas 

supply source after preset gas supply time elapses from 

when the first valve is opened and the gas can no l onger be 
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discharged from the air-water separation tank; and 

 closing a second valve that opens and closes a flo w 

path of the liquid discharged from a discharge port  of the 

air-water separation tank after the first valve is closed. 

 

9. A program to cause a computer 

 to function as a control unit that controls a firs t 

valve that is provided between a gas supply source and an 

air-water separation tank and that opens and closes  a flow 

path of a gas supplied from the gas supply source, and a 

second valve that opens and closes a flow path of l iquid 

discharged from a discharge port of the air-water 

separation tank, wherein 

 the discharge port of the air-water separation tan k 

communicates with a discharge port of a cleaning ch amber 

for cleaning a substrate, and 

 the control unit controls to close the first valve  

after a preset gas supply time elapses from when th e first 

valve is opened and a gas can no longer be discharg ed from 

the air-water separation tank and controls to close  the 

second valve after the first valve is closed. 


