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BREAK-IN APPARATUS, BREAK-IN SYSTEM AND STORAGE MEDIA 

  

Technical Field 

[0001] 

 The present invention relates to a break-in apparatus and 

a break-in system for breaking in a cleaning member. 

[0002] 

 The present application claims the priority of Japanese 

Patent Application No. 2017-178534 filed on September 19, 2017, 

the contents of which are entirely incorporated by reference. 

 

BACKGROUND 

[0003] 

 There have been conventionally known, as methods for 

cleaning a substrate such as wafer, roll cleaning in which a 

roll cleaning member such as cylindrical sponge is held such 

that its center axis is parallel with the surface of a substrate, 

and is rotated around the center axis thereby to scrub the 

surface of the substrate by the side of the roll cleaning member, 

and pencil cleaning in which a pencil cleaning member such as 

cylindrical sponge is held such that its center axis is 

orthogonal to the surface of a substrate, and its bottom is in 

contact with the surface of the substrate to rotate the 

substrate, thereby scrubbing the surface of the substrate (see 

Japanese Patent Application Laid-Open No. 2016-92158, for 

example). 

[0004] 



 

2 

 When a cleaning member such as new roll cleaning member 

or new pencil cleaning member is used, the new cleaning member 

cannot be used to clean a substrate as it is in order to prevent 

a failure on the substrate such as wafer, and needs to be 

subjected to a break-in processing. 

 

SUMMARY OF INVENTION 

PROBLEMS TO BE SOLVED BY INVENTION 

[0005] 

 A cleaning member break-in processing has been 

conventionally performed by a substrate cleaning apparatus 

itself, and there is a problem that a substrate cannot be cleaned 

by the substrate cleaning apparatus during the break-in 

processing and the substrate cleaning apparatus can be used to 

clean a substrate for a short time in a certain period. 

[0006] 

 It is an object of the present invention to eliminate or 

reduce a break-in processing by a substrate cleaning apparatus, 

thereby shortening a time in which the substrate cleaning 

apparatus stops operating. 

 

MEANS OF SOLVING PROBLEMS 

[0007] 

[Concept 1] 

A break-in apparatus according to the present invention 

may be a break-in apparatus for performing a break-in processing 

on a cleaning member comprising: 
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 a supply unit for supplying a cleaning liquid;  

a substrate support unit for holding a dummy substrate; 

and  

a cleaning member holding unit for performing the 

break-in processing on the cleaning member by rotating the 

cleaning member and bringing the cleaning member into contact 

with the dummy substrate. 

[0008] 

[Concept 2] 

 In the break-in apparatus according to Concept 1, 

 the cleaning member holding unit may be configured to be 

able to hold three or more cleaning members. 

[0009] 

[Concept 3] 

 In the break-in apparatus according to Concept 1 or 2, 

 the cleaning member may be a roll cleaning member or a 

pencil cleaning member. 

[0010] 

[Concept 4] 

 In the break-in apparatus according to any one of Concepts 

1 to 3, 

 the cleaning member holding unit may be configured to be 

able to hold two or more cleaning members and to contract the 

cleaning members with each of a front side and a backside of 

the dummy substrate, and  

the substrate support unit may hold the dummy substrate 

to vertically extend. 
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[0011] 

[Concept 5] 

 The break-in apparatus, according to any one of Concepts 

1 to 4, may further comprise 

 a first movement unit for enabling the break-in apparatus 

to move. 

[0012] 

[Concept 6] 

 In the break-in apparatus according to any one of Concepts 

1 to 5, 

the supply unit may start to supply the cleaning liquid 

from inside the cleaning member, and then the supply unit may 

start to supply the cleaning liquid from outside the cleaning 

member. 

[0013] 

[Concept 7] 

 The break-in apparatus, according to any one of Concepts 

1 to 6, may further comprise 

 a detection unit for detecting a force applied to the 

cleaning member. 

[0014] 

[Concept 8] 

 The break-in apparatus, according to any one of Concepts 

1 to 7, may further comprise 

a first communication unit for making communication with 

a substrate cleaning apparatus, wherein 

the break-in apparatus may start the break-in processing 
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for the cleaning member when receiving information from the 

first communication unit. 

[0015] 

[Concept 9] 

 The break-in apparatus, according to any one of Concepts 

1 to 8, may further comprise 

 a recovery and use unit for recovering and using the 

cleaning liquid supplied to the dummy substrate, wherein 

 the supply unit may supply the dummy substrate with the 

cleaning liquid recovered by the recovery and use unit.   

[0016] 

[Concept 10] 

 In the break-in apparatus according to any one of Concepts 

1 to 9, 

 the cleaning member holding unit may be able to hold a 

dummy cleaning member. 

[0017] 

[Concept 11] 

A break-in system according to the present invention may 

comprise: 

a break-in apparatus having a supply unit for supplying 

a cleaning liquid, a substrate support unit for holding a dummy 

substrate, and a cleaning member holding unit for holding a 

cleaning member removably and performing a break-in processing 

on the cleaning member by rotating the cleaning member and 

bringing the cleaning member into contact with the dummy 

substrate; and 
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a substrate cleaning apparatus for cleaning a substrate 

by a cleaning member, wherein 

 the substrate cleaning apparatus may be able to transmit 

information about exchanging the cleaning member used in the 

substrate cleaning apparatus to the break-in apparatus. 

[0018] 

[Concept 12] 

 A break-in system according to the present invention may 

comprise: 

a break-in apparatus having a supply unit for supplying 

a cleaning liquid, a substrate support unit for holding a dummy 

substrate, a cleaning member holding unit for holding a cleaning 

member removably and performing a break-in processing on the 

cleaning member by rotating the cleaning member and bringing 

the cleaning member into contact with the dummy substrate, and 

a first communication unit for receiving information about 

exchanging the cleaning member from outside;  

a substrate cleaning apparatus for cleaning a substrate 

by a cleaning member, the substrate cleaning apparatus having 

a second communication unit for transmitting the information 

about exchanging the cleaning member to the break-in apparatus; 

and 

a break-in control unit having a program for controlling 

the break-in apparatus based on the information about 

exchanging the cleaning member, wherein 

the information about exchanging the cleaning member may 

include cleaning member identification information and 



 

7 

apparatus identification information. 

[0019] 

[Concept 13] 

 A storage media according to the present invention may 

be a readable storage media storing a program, which works in 

a computer, for controlling the break-in system according to 

Concept 12, wherein 

 the program, in operation, may make the computer control 

the break-in system so that the break-in system according to 

Concept 12 performs the break-in processing on the cleaning 

member. 

 

EFFECT OF INVENTION 

[0020] 

 If the break-in apparatus according to the present 

invention is employed, the break-in processing by the substrate 

cleaning apparatus is eliminated or reduced, thereby shortening 

a time in which the substrate cleaning apparatus stops operating.  

Further, it is possible to more appropriately perform the 

break-in processing depending on the sizes, the shapes, and the 

surface properties of the respective cleaning members used in 

the substrate cleaning apparatus. 

 

BRIEF DESCRIPTION OF DRAWINGS 

[0021] 

 FIG. 1 is a plan view showing an entire configuration of 

a processing apparatus including a substrate processing 
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apparatus according to a first embodiment of the present 

invention; 

 FIG. 2 is a perspective view of a break-in apparatus usable 

in the first embodiment of the present invention; 

 FIG. 3 is a perspective view showing a configuration in 

a break-in module usable in the first embodiment of the present 

invention; 

 FIG. 4 is a perspective view showing a state in which roll 

cleaning members or dummy roll cleaning members are attached 

to the break-in module in the aspect of FIG. 3; 

 FIG. 5 is a perspective view showing a state in which a 

dummy substrate is attached to the break-in module in the aspect 

of FIG. 4; 

 FIG. 6 is a block diagram showing the configurations of 

the substrate cleaning apparatus, the break-in module, and a 

cleaning liquid reservoir according to the first embodiment of 

the present invention; 

 FIG. 7 is a block diagram showing the configurations of 

the substrate cleaning apparatus, the break-in module, and the 

cleaning liquid reservoir according to a second embodiment of 

the present invention; 

 FIG. 8 is a block diagram showing the configurations of 

the substrate cleaning apparatus, the break-in module, and the 

cleaning liquid reservoir according to a third embodiment of 

the present invention; 

 FIG. 9 is a flow showing an exemplary control method using 

the break-in system according to the third embodiment of the 
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present invention; 

 FIG. 10 is a diagram illustrating exemplary contents of 

data extracted/generated at the start of the break-in 

processing according to the third embodiment of the present 

invention; 

 FIG. 11 is a block diagram showing the configurations of 

the substrate cleaning apparatus and the break-in module 

according to a fourth embodiment of the present invention; 

 FIG. 12 is a side view showing an aspect in which pencil 

cleaning members or dummy pencil cleaning members are attached 

to the break-in module according to a fifth embodiment of the 

present invention; and 

 FIG. 13 is a side view showing an aspect in which pencil 

cleaning members or dummy pencil cleaning members and roll 

cleaning members or dummy roll cleaning members are attached 

to the break-in module according to the fifth embodiment of the 

present invention. 

 

EMBODIMENT OF INVENTION 

[0022] 

First embodiment 

<<Configuration>> 

 An embodiment of a substrate processing apparatus having 

a substrate cleaning apparatus according to the present 

invention will be described below with reference to the drawings.  

The substrate processing apparatus will be first described.  A 

break-in apparatus 100 according to the present embodiment is 
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directed for performing a break-in processing on cleaning 

members 200 such as roll cleaning members 210 and pencil 

cleaning members 220 which are used in the substrate cleaning 

apparatus in the substrate processing apparatus.  The break-in 

processing is to condition contact parts such as the surfaces 

contacting with a substrate W in the cleaning members 200 for 

cleaning the substrate W before being used for cleaning the 

substrate W. 

[0023] 

 The break-in processing is to previously flatten a 

physically uneven state of the surface of a cleaning member 200, 

and is performed to start cleaning a substrate W by the 

“broken-in” surface.  The contact part of a cleaning member 200 

for cleaning a substrate W may be made of a porous member.  In 

such a case, foreign substances may attach in fine pores of the 

porous member of the cleaning member 200 in a step of 

manufacturing the cleaning member 200, for example, and the 

break-in processing is performed in order to previously remove 

the foreign substances. 

[0024] 

 As shown in FIG. 1, the substrate processing apparatus, 

according to the present embodiment, has a roughly rectangular 

housing 110 and a load port 112; a substrate cassette that stocks 

a number of substrates is put on the load port 112.  The load 

port 112 is placed adjacent to the housing 110.  The load port 

112 can be loaded with an open cassette, a SMIF (Standard 

Mechanical Interface) pod or a FOUP (Front Opening Unified Pod).  
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A SMIF pod and a FOUP are hermetically sealed enclosure that 

stores therein a substrate cassette and covers it with a 

bulkhead, and whereby an environment independent of the 

external space can be maintained.  The substrate W is, for 

example, a semiconductor wafer and the like. 

[0025] 

 Inside the housing 110, a plurality of (in an aspect shown 

in FIG. 1, four) polishing units 114a to 114d, first and second 

cleaning units 116 and 118 for cleaning a polished substrate, 

and a drying unit 120 for drying the cleaned substrate are 

contained.  The polishing units 114a to 114d are arranged along 

a long side of the substrate processing apparatus, and the 

cleaning units 116 and 118 and the drying unit 120 are also 

arranged along the long side of the substrate processing 

apparatus.  The substrate processing apparatus according to 

the present embodiment can polish various substrates in a step 

of manufacturing a semiconductor wafer with a diameter of 300 

mm or 450 mm, a flat panel, an image sensor such as complementary 

metal oxide semiconductor (CMOS) or charge coupled device (CCD), 

and a magnetic film in a magnetoresistive random access memory 

(MRAM).  The substrate processing apparatus according to other 

embodiment may be configured to clean and dry a substrate W 

without a polishing unit for polishing the substrate W inside 

the housing 110. 

[0026] 

 In an area surrounded by the load port 112, and the 

polishing unit 114a and the drying unit 120 that are located 
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on the side of the load port 112, a first transfer robot 122 

is placed.  Furthermore, a conveyance unit 124 is placed 

parallel to the polishing units 114a to 114d as well as the 

cleaning units 116 and 118 and the drying unit 120.  The first 

transfer robot 122 receives a pre-polished substrate from the 

load port 112 and transfers the substrate to the conveyance unit 

124, or receives from the conveyance unit 124 a dried substrate 

W received from the drying unit 120. 

[0027] 

 A second transfer robot 126 for transferring a substrate 

between the first cleaning unit 116 and the second cleaning unit 

118 is placed between the first cleaning unit 116 and the second 

cleaning unit 118, and a third conveyance unit 128 for 

transferring the substrate between the second cleaning unit 118 

and the dying unit 120 is placed between the second cleaning 

unit 118 and the drying unit 120.  Furthermore, inside the 

housing 110, an overall control unit 150 for controlling the 

operation of each device of the substrate processing apparatus 

is placed.  In the present embodiment, there is described the 

aspect in which the overall control unit 150 is placed inside 

the housing 110; however, the placement of the overall control 

unit 150 is not limited to this, and the overall control unit 

150 may be placed outside the housing 110, and the overall 

control unit 150 may be provided at a remote place.  As shown 

in FIG. 6, an overall storage unit 160 for storing various items 

of information may be connected to the overall control unit 150. 

[0028] 
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 A roll cleaning apparatus for scrubbing a surface of a 

substrate while rotating around the center axis parallel with 

the substrate by bringing the roll cleaning members 210 (see 

FIG. 4) linearly extending almost along the full diameter of 

the substrate into contact with a cleaning liquid may be used 

for the first cleaning unit 116.  For example, the cleaning 

members 200 may be brought into contact with a substrate W to 

clean the substrate W while horizontally or vertically holding 

and rotating the substrate W.  A pencil cleaning apparatus for 

scrubbing a surface of a substrate by bringing the contact faces 

of the vertically-extending columnar pencil cleaning members 

220 (see FIG. 10) into contact with a cleaning liquid and moving 

the pencil cleaning members 220 in one direction while rotating 

may be used for the second cleaning unit 118.  A spin drying 

unit for drying a substrate by injecting IPA steam from a moving 

injection nozzle toward the horizontally-held and rotating 

substrate and drying the substrate by centrifugal force by 

faster rotating the substrate may be used for the drying unit 

120.  The cleaning members described in FIGS. 2, 3, and 5 in 

Japanese Patent Application Laid-Open No. 2016-92158, for 

example, can be used for the roll cleaning members 210 and the 

pencil cleaning members 220. 

[0029] 

 The first cleaning unit 116 may use not a roll cleaning 

apparatus, but a pencil cleaning apparatus similar to the second 

cleaning unit 118 or a two-fluid jet cleaning apparatus for 

cleaning a surface of a substrate by two-fluid jet.  Further, 
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the second cleaning unit 118 may use not a pencil cleaning 

apparatus, but a roll cleaning apparatus similar to the first 

cleaning unit 116, or a two-fluid jet cleaning apparatus for 

cleaning a surface of a substrate by two-fluid jet. 

[0030] 

 The cleaning liquid in the present embodiment contains 

rinse liquid, such as deionized water (DIW), and chemical liquid, 

such as ammonia hydrogen peroxide (SC1), hydrochloric acid 

hydrogen peroxide (SC2), sulfuric acid hydrogen peroxide (SPM), 

sulfuric acid hydrolysate, or hydrofluoric acid.  In the 

present embodiment, unless otherwise specified, cleaning 

liquid means either rinse liquid, chemical liquid or the both 

rinse liquid and chemical liquid. 

[0031] 

 As described above, the break-in apparatus 100 is 

directed for breaking in the cleaning members 200 such as the 

roll cleaning members 210 or the pencil cleaning members 220.  

The break-in apparatus 100 is placed outside the housing 110 

as shown in FIG. 1, for example.  The break-in apparatus 100 

is not limited to the placement, and may be placed inside the 

housing 110.  An aspect in which the roll cleaning members 210 

are employed for the cleaning members 200 will be described 

according to the present embodiment.  As described below, the 

cleaning members 200 can employ the pencil cleaning members 220 

to break in the pencil cleaning members 220. 

[0032] 

 The break-in apparatus 100 has a casing 5, a break-in 
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module 10 provided inside the casing 5, a break-in control unit 

50 for controlling the break-in module 10, and a break-in 

storage unit 55 for storing various items of information.  The 

break-in control unit 50 is configured of a touch panel or the 

like, for example, and may be provided on the side of the casing 

5.  The present embodiment will be described by way of an aspect 

in which two break-in modules 10 are provided inside the casing 

5, but is not limited thereto, and one break-in module 10 may 

be provided inside the casing 5 or three or more break-in modules 

10 may be provided inside the casing 5.  When a plurality of 

break-in modules 10 are provided inside the casing 5, one or 

more break-in modules 10 may break in the roll cleaning members 

210 and another one or more break-in modules 10 may break in 

the pencil cleaning members 220. 

[0033] 

 The break-in apparatus 100 may have first movement units 

90 for enabling the break-in apparatus 100 to move.  By way of 

example, the first movement units 90 such as casters may be 

provided on the lower face of the casing 5.  The break-in 

apparatus 100 may have lock units 91 for locking not to move 

by the first movement units 90.  The present embodiment will 

be described by way of an aspect in which four first movement 

units 90 and four corresponding lock units 91 are provided. 

[0034] 

 As shown in FIG. 3, the break-in module 10 in the break-in 

apparatus 100 may have supply units 20 (see FIG. 6) for supplying 

a cleaning liquid, substrate support units 30 for holding a 
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dummy substrate W1, and cleaning member holding units 40 for 

breaking in the cleaning members 200 by rotating the cleaning 

members 200 and bringing the cleaning members 200 into contact 

with the dummy substrate W1.  A cleaning liquid supplied from 

the supply units 20 is supplied to the dummy substrate W1 held 

by the substrate support units 30. 

[0035] 

 A cleaning liquid supplied from the supply units 20 may 

be a rinse liquid or a chemical liquid.  When a chemical liquid 

is supplied from the supply units 20, it is beneficial to employ 

an aspect in which a rinse liquid is supplied after a chemical 

liquid finishes being supplied in order not to leave the 

chemical liquid in the roll cleaning members 210.  A rinse 

liquid may typically use pure water. 

[0036] 

 As shown in FIG. 6, a supply unit 20 may have an internal 

supply unit 21 for supplying a cleaning liquid from inside a 

roll cleaning member 210, and an external supply unit 22 for 

supplying a cleaning liquid from outside the roll cleaning 

member 210.  In the aspect, the break-in control unit 50 may 

start supplying a cleaning liquid from inside the roll cleaning 

members 210 by the internal supply units 21, and then may start 

supplying a cleaning liquid from outside the roll cleaning 

members 210 by the external supply units 22.  The supply unit 

20 is not limited to the control, and may have only the external 

supply unit 22 to supply a cleaning liquid only from outside 

the roll cleaning member 210, or the supply unit 20 may have 
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only the internal supply unit 21 to supply a cleaning liquid 

only from inside the roll cleaning member 210.  The external 

supply unit 22 may have a fan-like nozzle, a conical nozzle, 

or the like configured to spread a cleaning liquid like a spray. 

[0037] 

 The internal supply units 21 may be able to supply only 

a rinse liquid, and the external supply units 22 may be able 

to supply both a chemical liquid and a rinse liquid.  A cleaning 

liquid supplied from the internal supply unit 21 easily 

accumulates inside the roll cleaning member 210, and thus such 

an aspect may be employed. 

[0038] 

 As shown in FIG. 6, there may be configured such that the 

supply units 20 are coupled to a cleaning liquid reservoir 80 

accumulating a cleaning liquid therein, and supply a cleaning 

liquid supplied from the cleaning liquid reservoir 80.  More 

specifically, there may be configured such that the supply units 

20 are coupled to a chemical liquid reservoir 81 accumulating 

a chemical liquid therein and/or a rinse liquid reservoir 82 

accumulating a rinse liquid therein, and supply the chemical 

liquid and/or the rinse liquid supplied from the chemical liquid 

reservoir 81 and/or the rinse liquid reservoir 82.  The chemical 

liquid reservoir 81 and the rinse liquid reservoir 82 may be 

used in the substrate cleaning apparatus, or may be provided 

separated from the units used in the substrate cleaning 

apparatus.  In the aspect shown in FIG. 6, the cleaning liquid 

reservoir 80 is connected to the break-in control unit 50, or 
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is electrically connected thereto.  There may be physically 

configured such that the chemical liquid reservoir 81 is coupled 

to each of the internal supply units 21 and the external supply 

units 22 and supplies a chemical liquid to each of the internal 

supply units 21 and the external supply units 22.  There may 

be similarly configured such that the rinse liquid reservoir 

82 is coupled to each of the internal supply units 21 and the 

external supply units 22 and supplies a rinse liquid to each 

of the internal supply units 21 and the external supply units 

22. 

[0039] 

 A liquid discharge unit (not shown) having a discharge 

pipe or the like may be able to be coupled to the break-in 

apparatus 100.  A cleaning liquid used in the break-in 

processing in the break-in apparatus 100 may be discharged via 

the liquid discharge unit.  The break-in apparatus 100 is not 

limited to the configuration, and may have a discharged liquid 

reservoir 84 for accumulating the cleaning liquid used in the 

break-in processing (see FIG. 6).  It is beneficial to employ 

the aspect since the break-in apparatus 100 can be provided at 

a place where a liquid discharge unit is not provided. 

[0040] 

 The dummy substrate W1 is preferably configured in the 

same thickness and the same plane direction as a substrate to 

be cleaned by the substrate cleaning apparatus, and is more 

preferably made of the same material as the substrate.  However, 

the dummy substrate W1 may not be patterned or the like unlike 
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the substrate. 

[0041] 

 The cleaning member holding units 40 may be configured 

to be able to hold three or more cleaning members 200.  The 

cleaning member holding units 40 are not limited to the 

configuration, and may be configured to be able to hold one or 

two cleaning members 200.  In the aspects shown in FIG. 3 to 

FIG. 5, the cleaning member holding units 40 can hold four roll 

cleaning members 210. 

[0042] 

 In terms of “breaking in” the roll cleaning members 210 

under a similar environment as in actual cleaning, it is 

beneficial that a rotation speed of the roll cleaning members 

210 by the cleaning member holding units 40 is the same as a 

rotation speed employed in the cleaning step in the substrate 

cleaning apparatus. 

[0043] 

 The substrate support units 30 may be configured to hold 

the dummy substrate W1 to vertically extend (or the inplane 

direction of the dummy substrate W1 vertically extends) as shown 

in FIG. 5.  The substrate support units 30 are not limited to 

the configuration, and may be configured to hold a substrate 

to horizontally extend or to hold it obliquely relative to the 

horizontal direction. 

[0044] 

 In the aspects shown in FIG. 3 to FIG. 5, the four substrate 

support units 30 are equally arranged (at an angle of 90º about 
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the rotation center).  The substrate support units 30 according 

to the present embodiment are configured of spindles, and are 

configured to hold the dummy substrate W1 while rotating it.  

The substrate support units 30 may employ not such spindles but 

chucks.  In this case, the dummy substrate W1 is held by the 

chucks, and the dummy substrate W1 held by the chucks is rotated 

by a driving force from the rotation unit.  Any number of 

substrate support units 30 capable of stably holding the dummy 

substrate W1 may be employed, and three or six substrate support 

units 30 may be employed. 

[0045] 

 When chucks are employed as the substrate support units 

30, the substrate support units 30 are opened when not holding 

the dummy substrate W1, and are closed when holding the dummy 

substrate W1.  There may be configured such that the dummy 

substrate W1 is controlled to be opened or closed in response 

to an instruction from the break-in control unit 50, the dummy 

substrate W1 is placed so that the substrate support units 30 

are automatically closed, and the dummy substrate W1 is removed 

(more than a certain force is applied) so that the substrate 

support units 30 are automatically opened. 

[0046] 

 When spindles are employed as the substrate support units 

30, the dummy substrate W1 may be rotatably supported in the 

concave parts with a triangular cross-section provided at the 

places to support the dummy substrate W1 in the substrate 

support units 30. 
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[0047] 

 When the dummy substrate W1 is placed in the substrate 

support units 30, the worker may place the dummy substrate W1 

in the substrate support units 30, or a substrate conveyance 

unit such as robot arm may place the dummy substrate W1 in the 

substrate support units 30. 

[0048] 

 Four external supply units 22 are provided in the aspects 

shown in FIG. 3 to FIG. 5, and one external supply unit 22 may 

be provided corresponding to one cleaning member holding unit 

40 as shown in FIG. 4 and FIG. 5.  In such aspects, it is 

beneficial that a cleaning liquid can be accurately supplied 

to each roll cleaning member 210. 

[0049] 

 As shown in FIG. 4 and FIG. 5, the cleaning member holding 

units 40 may be able to hold dummy cleaning members 205.  More 

specifically, the cleaning member holding units 40 may be able 

to hold dummy roll cleaning members 215.  The dummy roll 

cleaning members 215 may be configured in the same weight and 

the same size as the roll cleaning members 210, and may be made 

of the same material as the roll cleaning members 210. 

[0050] 

 Second movement units 60 for making the cleaning member 

holding units 40 close to or separated from the dummy substrate 

W1 may be coupled to the cleaning member holding units 40 (see 

arrows in FIG. 5 and FIG. 6).  The second movement units 60 may 

be configured only to make the cleaning member holding units 
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40 close to or separated from the dummy substrate W1 or may be 

configured not to swing the cleaning member holding units 40 

in order to reduce manufacture cost or to downsize the apparatus 

configuration. 

[0051] 

 The second movement units 60 may move or swing the roll 

cleaning members 210 in the longitudinal direction of the roll 

cleaning members 210 or along the inplane direction of the dummy 

substrate W1 orthogonal to the longitudinal direction in order 

to break in the entire roll cleaning members 210 including both 

ends in their longitudinal direction. 

[0052] 

 In the configuration in which three or more roll cleaning 

members 210 can be held by the cleaning member holding units 

40, each of the roll cleaning members 210 cannot contact with 

a largest-diameter part of the dummy substrate W1.  On the other 

hand, as described above, it is beneficial that the second 

movement units 60 are configured to move or swing the roll 

cleaning members 210 in the longitudinal direction of the roll 

cleaning members 210 or along the inplane direction of the dummy 

substrate W1 orthogonal to the longitudinal direction so that 

each of the roll cleaning members 210 can contact with a 

largest-diameter part of the dummy substrate W1 and the break-in 

processing can be performed on the entire roll cleaning members 

210 including both ends in the longitudinal direction. 

[0053] 

 In the aspect shown in FIG. 5, the second movement units 
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60 are provided on both of the front side and the backside of 

the dummy substrate W1, respectively, and the two roll cleaning 

members 210 positioned on the front side of the dummy substrate 

W1 and the two roll cleaning members 210 positioned on the 

backside of the dummy substrate W1 are synchronized to be moved.  

The second movement units 60 may be configured of actuators, 

for example. 

[0054] 

 The press amount against the dummy substrate W1 by the 

roll cleaning members 210 may be previously set, and in this 

case, the roll cleaning members 210 may be pressed against the 

dummy substrate W1 by the same amount as the roll cleaning 

members 210 are pressed against a substrate cleaned in the 

substrate cleaning apparatus.  A load of the roll cleaning 

members 210 on the dummy substrate W1 may be able to be measured 

in order to measure the press amount, and the break-in 

processing may be performed while applying the same load as the 

load of the roll cleaning members 210 against a substrate to 

be cleaned in the substrate cleaning apparatus on the dummy 

substrate W1.  By way of example, the second movement units 60 

may change the load of the roll cleaning members 210 on the dummy 

substrate W1 in a range of 0 to 12N. 

[0055] 

 As shown in FIG. 6, the break-in apparatus 100 according 

to the present embodiment may have a first communication unit 

310 for making communication with a second communication unit 

320 in the substrate cleaning apparatus.  Information may be 
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transmitted from the break-in apparatus 100 to the substrate 

cleaning apparatus via the first communication unit 310 and the 

second communication unit 320, and information may be 

transmitted from the substrate cleaning apparatus to the 

break-in apparatus 100 via the second communication unit 320 

and the first communication unit 310. 

[0056] 

<<Method>> 

 An exemplary method for breaking in the roll cleaning 

members 210 by use of the break-in apparatus 100 according to 

the present embodiment is as follows.  Though briefly described 

for avoiding repeated description, all the aspects described 

in “Configuration” can be applied in “Method.”  To the contrary, 

all the aspects described in “Method” can be applied in 

“Configuration.”  A program for performing the method 

according to the present embodiment may be recorded in a storage 

medium, and the method according to the present embodiment may 

be performed in the substrate processing apparatus by reading 

the storage medium by a computer (not shown). 

[0057] 

 At first, a roll cleaning member 210 to be subjected to 

the break-in processing is placed in the cleaning member holding 

units 40 (see FIG. 4).  When a smaller number of roll cleaning 

members 210 than the number (four in the aspects shown in Fig. 

3 to FIG. 5) of roll cleaning members 210 which the cleaning 

member holding units 40 can hold are to be broken in, as many 

dummy roll cleaning members 215 as the number obtained by 
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subtracting the number of roll cleaning members 210 to be broken 

in from the number of roll cleaning members 210 capable of being 

held are placed in the cleaning member holding units 40. 

[0058] 

 The dummy substrate W1 is then placed in the substrate 

support units 30 (see FIG. 5).  Though not limited to the aspect, 

the roll cleaning members 210 may be placed after the dummy 

substrate W1 is placed in the substrate support units 30. 

[0059] 

 Then, the internal supply units 21 start supplying a 

cleaning liquid from inside the roll cleaning members 210, and 

then the external supply units 22 supply a cleaning liquid from 

outside the roll cleaning members 210. 

[0060] 

 After the internal supply units 21 start supplying a 

cleaning liquid, and before or after the external supply units 

22 start supplying a cleaning liquid, the cleaning member 

holding units 40 are made close to the dummy substrate W1 by 

the second movement units 60 so that each of the roll cleaning 

members 210 or the roll cleaning members 210 and the dummy roll 

cleaning members 215 is brought into contact with the dummy 

substrate W1.  At this time, the dummy substrate W1 is rotated 

by the substrate support units 30, and each of the roll cleaning 

members 210 or the roll cleaning members 210 and the dummy roll 

cleaning members 215 is rotated by the cleaning member holding 

units 40. 

[0061] 
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 Each of the roll cleaning members 210 or the roll cleaning 

members 210 and the dummy roll cleaning members 215 contacting 

with the dummy substrate W1 is rotated while the dummy substrate 

W1 is rotated by the substrate support units 30 for a certain 

time (one hour, for example) so that the break-in processing 

ends. 

[0062] 

 A rotation speed of each of the roll cleaning members 210 

or the roll cleaning members 210 and the dummy roll cleaning 

members 215 may be the same.  Further, the rotation speed of 

each of the roll cleaning members 210 or the roll cleaning 

members 210 and the dummy roll cleaning members 215 may be a 

first speed until a first time elapses, and may be a second speed 

after the first time elapses.  In terms of gradual “breaking 

in,” it is beneficial to employ an aspect in which the first 

speed is lower than the second speed.  The first speed is not 

limited to the aspect, and may be higher than the second speed. 

[0063] 

 Further, a rotation speed of the dummy substrate W1 may 

be a third speed until a second time elapses, and may be a fourth 

speed after the second time elapses.  In terms of gradual 

“breaking in,” it is beneficial to employ an aspect in which 

the third speed is lower than the fourth speed.  The third speed 

is not limited to the aspect, and may be higher than the fourth 

speed.  The first time for the roll cleaning members 210 and 

the like may be the same as or different from the second time 

for the dummy substrate W1. 



 

27 

[0064] 

 The rotation speed of each of the roll cleaning members 

210 or the roll cleaning members 210 and the dummy roll cleaning 

members 215 may be higher than the rotation speed in the 

substrate cleaning apparatus.  In such an aspect, it can be 

expected to shorten a time required for the break-in processing.  

On the other hand, the roll cleaning members 210 can be broken 

when being rotated too fast, and thus it is considered that the 

roll cleaning members 210 are rotated at the upper limit 

revolution or less (at 500 rpm or less, for example). 

[0065] 

 The above control may be performed by the break-in control 

unit 50 in the break-in apparatus 100. 

[0066] 

 When the break-in processing ends as described above, the 

cleaning member holding units 40 are separated from the dummy 

substrate W1 by the second movement units 60.  More specifically, 

each of the roll cleaning members 210 or the roll cleaning 

members 210 and the dummy roll cleaning members 215 is separated 

from the dummy substrate W1. 

[0067] 

 Thereafter, the roll cleaning members 210 are removed 

from the cleaning member holding units 40, and attached to the 

substrate cleaning apparatus.  At this time, the roll cleaning 

members 210 may be housed in a container such as tray and 

conveyed. 

[0068] 
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 In terms of keeping the roll cleaning members 210 clean, 

a cleaning liquid (typically rinse liquid) may be supplied from 

the internal supply units 21 continuously until the roll 

cleaning members 210 are removed from the cleaning member 

holding units 40.  Not limited to supply of a cleaning liquid 

by the internal supply units 21, a cleaning liquid (typically 

rinse liquid) may be supplied from the external supply units 

22 continuously until the roll cleaning members 210 are removed 

from the cleaning member holding units 40.  In terms of 

efficiently keeping the roll cleaning members 210 clean, 

however, it is beneficial to employ an aspect in which a cleaning 

liquid is supplied only from the internal supply units 21. 

[0069] 

 In terms of keeping the roll cleaning members 210 clean, 

the roll cleaning members 210 may be rotated by the cleaning 

member holding units 40 continuously until the roll cleaning 

members 210 are removed from the cleaning member holding units 

40. 

[0070] 

 The break-in control unit 50 inputs the fact that the 

break-in processing will end before the roll cleaning members 

210 are removed from the cleaning member holding units 40, so 

that the roll cleaning members 210 may stop being rotated and 

the cleaning liquid may stop being supplied from the supply 

units 20. 

[0071] 

 The roll cleaning members 210 broken in on the front side 
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of the dummy substrate W1 may be used for cleaning the front 

side of a substrate and the roll cleaning members 210 broken 

in on the backside of the dummy substrate W1 may be used for 

cleaning the backside of a substrate.  However, when there is 

employed an aspect in which the dummy substrate W1 is vertically 

placed and is uniformly broken in, each roll cleaning member 

210 may be placed in the substrate cleaning apparatus 

irrespective of which of the front side and the backside of the 

dummy substrate W1 it is broken in on. 

[0072] 

<<Operations and effects>> 

 The operations and effects according to the present 

embodiment in the above configuration, which have not been 

described, will be mainly described below.  Even if not 

described in “Configuration,” all the configurations described 

in “Operations and effects” can be employed for the present 

invention.  Similar effects can be expected also when the pencil 

cleaning members 220 are employed for the cleaning members 200, 

and thus not the term “roll cleaning members 210” but the term 

“cleaning members 200” will be basically used for the 

description in “Operations and effects.” 

[0073] 

 When a cleaning member 200 such as new roll cleaning member 

210 or pencil cleaning member 220 is used, it cannot be used 

for cleaning a substrate as it is, and needs to be broken in.  

The break-in processing on the cleaning member 200 has been 

conventionally performed by the substrate cleaning apparatus 
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itself, and thus a substrate cannot be cleaned by the substrate 

cleaning apparatus during the break-in processing, and there 

is a problem that the substrate cleaning apparatus is used to 

clean a substrate W for a short time in a certain period. 

[0074] 

 In terms of this, when the break-in apparatus 100 

according to the present embodiment is employed, the break-in 

processing by the substrate cleaning apparatus can be 

eliminated or reduced, thereby shortening a time to stop 

operating the substrate cleaning apparatus. 

[0075] 

 When there is employed an aspect in which the cleaning 

member holding units 40 are configured to be able to hold three 

or more cleaning members 200, it is beneficial that many 

cleaning members 200 can be broken in at one time. 

[0076] 

 When there is employed an aspect in which the cleaning 

member holding units 40 can hold two or more cleaning members 

200 and the cleaning member holding units 40 are configured to 

contract the cleaning members 200 with each of the front side 

and the backside of the dummy substrate W1, and the substrate 

support units 30 hold the dummy substrate W1 to vertically 

extend, it is beneficial that the break-in processing can be 

performed on each of the cleaning members 200 contacting with 

each of the front side and the backside of the dummy substrate 

W1 under similar conditions.  That is, when the dummy substrate 

W1 is held to horizontally extend and the break-in processing 
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is performed by use of the front side and the backside of the 

dummy substrate W1, the break-in processing cannot be performed 

under similar conditions since a cleaning liquid is supplied 

due to gravity in different ways between the cleaning members 

200 contacting with the front side of the dummy substrate W1 

and the cleaning members 200 contacting with the backside of 

the dummy substrate W1.  Regarding this point, when the present 

aspect is employed, it can be expected that the break-in 

processing can be performed under similar conditions on each 

of the cleaning members 200 contacting with each of the front 

side and the backside of the dummy substrate W1. 

[0077] 

 When the aspect in which the substrate support units 30 

hold the dummy substrate W1 to vertically extend is employed, 

it is beneficial that a cleaning liquid can smoothly flow and 

the cleaning liquid can be prevented from convecting at the 

center of the dummy substrate W1. 

[0078] 

 When the aspect in which the first movement units 90 for 

enabling the break-in apparatus 100 to move are provided is 

employed as shown in FIG. 2, it is beneficial that a position 

where the break-in apparatus 100 is arranged can be freely 

changed.  If the kind of a substrate to be cleaned is changed 

or the number of substrates to be cleaned increases, the layout 

of the substrate cleaning apparatus in the housing can be 

changed.  Thus, it is beneficial that the break-in apparatus 

100 is made movable and can be easily arranged in an extra space. 
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[0079] 

 When the first movement units 90 are provided, the 

break-in apparatus 100 can be moved near the substrate cleaning 

apparatus in which a roll cleaning member 210 is to be exchanged.  

Thus, it is possible to reduce a distance at which a broken-in 

roll cleaning member 210 is removed from the break-in apparatus 

100 and the break-in apparatus 100 moves. 

[0080] 

 When there is employed an aspect in which a cleaning liquid 

starts being supplied from inside the cleaning members 200 and 

then a cleaning liquid starts being supplied from outside the 

cleaning members 200, it is beneficial that the cleaning members 

200 can be wet by the cleaning liquid from inside and the break-in 

processing can be performed on the cleaning members 200 in the 

substantially wet state.  In terms of wetting the cleaning 

members 200, it is assumed that a timing to supply a cleaning 

liquid from outside the cleaning members 200 is moved ahead and 

is matched with a timing to supply a cleaning liquid from inside 

the cleaning members 200, but it is beneficial that the present 

aspect is employed to reduce the amount of cleaning liquid to 

be supplied. 

[0081] 

 When there is employed an aspect in which the cleaning 

member holding units 40 can hold the dummy cleaning members 205 

such as the dummy roll cleaning members 215, it is beneficial 

that when a small number of cleaning members 200 need to be broken 

in, as many dummy roll cleaning members 215 as the number 
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obtained by subtracting the number of cleaning members 200 to 

be broken in from the number of cleaning members 200 capable 

of being held in the cleaning member holding units 40 are placed 

in the cleaning member holding units 40, thereby performing the 

break-in processing by the dummy substrate W1 without breaking 

the balance.  That is, when the dummy cleaning members 205 are 

not used for a small number of cleaning members 200 which need 

to be broken in, the dummy substrate W1 can be tilted or a press 

force between the dummy substrate W1 and the cleaning members 

200 cannot be uniform if not tilted while the break-in 

processing is being performed on the cleaning members 200 in 

contact with the dummy substrate W1.  Regarding this point, it 

is beneficial that as many dummy roll cleaning members 215 as 

the number obtained by subtracting the number of cleaning 

members 200 to be broken in from the number of cleaning members 

200 capable of being held in the cleaning member holding units 

40 are placed in the cleaning member holding units, thereby 

eliminating the above disadvantage. 

[0082] 

Second embodiment 

 A second embodiment of the present invention will be 

described below. 

[0083] 

 The break-in apparatus 100 according to the present 

embodiment has a detection unit 45 for detecting a force applied 

to the cleaning members 200 as shown in FIG. 7.  Other components 

are similar to those in the first embodiment, and all the aspects 
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described according to the first embodiment can be employed.  

The same members as those described in the first embodiment are 

denoted with the same reference numerals, and will be described. 

[0084] 

 The detection unit 45 can use a press force detection unit 

for detecting a press force on the cleaning members 200 such 

as the roll cleaning members 210 and the pencil cleaning members 

220.  When the aspect is employed, a reactive force applied from 

the dummy substrate W1 to the cleaning members 200 can be 

detected by the detection unit 45 when the cleaning members 200 

are pressed against the dummy substrate W1.  Further, how much 

the cleaning members 200 are pressed against the dummy substrate 

W1 can be detected depending on a movement distance of the second 

movement units 60.  The hardness of the cleaning members 200 

can be detected based on the reactive force detected by the 

detection unit 45 and the press amount capable of being measured 

by the second movement units 60, and the break-in processing 

may be terminated when the cleaning members 200 are softened 

to predefined hardness.  By use of the aspect, it is beneficial 

that the break-in processing can be uniformly performed on the 

cleaning members 200 and the cleaning processing can be 

uniformly performed in the substrate cleaning apparatus. 

[0085] 

 Further, the second movement units 60 may be controlled 

such that a constant force is applied on the cleaning members 

200 based on a detection result of the detection unit 45.  The 

break-in processing may be terminated when the distance between 
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the cleaning members 200 reaches a certain value by the second 

movement units 60.  According to the aspect, it is beneficial 

that the break-in processing can be performed by effortlessly 

applying a uniform force on the cleaning members 200 and a 

remarkably large load can be prevented from being applied on 

the cleaning members 200. 

[0086] 

 The break-in processing may be terminated when the 

cleaning members 200 are moved and fixed by a predefined 

distance by the second movement units 60 and a force applied 

on the cleaning members 200 reaches the certain value or less 

based on a detection result of the detection unit 45.  According 

to the aspect, it is beneficial that the second movement units 

60 do not need to move the cleaning members 200 and accordingly 

the control is facilitated. 

[0087] 

Third embodiment 

 A third embodiment of the present invention will be 

described below. 

[0088] 

 The break-in apparatus 100 according to the present 

embodiment is configured such that the break-in control unit 

50 starts the break-in processing for the cleaning members 200 

when receiving the information transmitted from the overall 

control unit 150 to the first communication unit 310.  The 

present embodiment can employ all the aspects described in each 

of the above embodiments.  The same members as those described 
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in each of the above embodiments are denoted with the same 

reference numerals, and will be described. 

[0089] 

 A timing to exchange cleaning members 200 generally used 

in the substrate cleaning apparatus is when a predetermined 

number of substrates are cleaned by the cleaning members 200, 

and the timing to exchange can be generally expected.  According 

to the present embodiment, the second communication unit 320 

in the substrate cleaning apparatus transmits the information 

that a timing to exchange cleaning members 200 is approaching 

to the first communication unit 310 in the break-in apparatus 

100 when receiving the information from the overall control unit 

150.  According to the aspect, it is beneficial that the 

break-in processing can be started at an appropriate timing and 

a used cleaning member 200 can be expected to be exchanged to 

a broken-in cleaning member 200 without any waiting time. 

[0090] 

 Whether a timing to exchange cleaning members 200 is 

approaching may be calculated from a time required for the 

break-in processing, for example.  If the break-in processing 

requires a certain time (one hour, for example), there may be 

controlled such that the information that a timing to exchange 

cleaning members 200 is approaching is transmitted from the 

overall control unit 150 to the break-in control unit 50 

slightly longer (several to 10 minutes longer) than the certain 

time (one hour, for example) and the break-in processing ends 

at the timing to exchange cleaning members 200.  By use of the 
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aspect, it is beneficial that a broken-in cleaning member 200 

does not need to be saved in another place and a used cleaning 

member 200 can be expected to be rapidly exchanged with a 

broken-in cleaning member 200 without losing the effect of the 

break-in processing. 

[0091] 

 When there is employed an aspect in which a cleaning member 

200 is rotated while being supplied with a cleaning liquid even 

after the break-in processing ends, it is beneficial that the 

waiting time is shortened thereby to shorten a period (idling 

period) in which the cleaning member 200 is rotated while being 

supplied with a cleaning liquid. 

[0092] 

 The cleaning members 200 may be previously placed in the 

break-in apparatus 100.  When the information that a timing to 

exchange is approaching is sent from the overall control unit 

150 to the break-in control unit 50, the break-in control unit 

50 may automatically start the break-in processing on the 

cleaning members 200.  By use of the aspect, it is beneficial 

that the worker only places the cleaning members 200 in the 

cleaning member holding units 40 thereby to automatically start 

the break-in processing on the cleaning members 200. 

[0093] 

 Further, as shown in FIG. 8, the first communication unit 

310 may notify a working state indicting that the break-in 

processing ended or will end soon to a portable terminal 350 

such as Smartphone or cell phone of the worker.  Further, the 
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second communication unit 320 may notify a working state 

indicating that the break-in processing ended or will end soon 

to the portable terminal 350 such as Smartphone or tablet of 

the worker.  In the aspects, the worker can grasp the progress 

of the break-in processing while he/she is at a distant place, 

thereby efficiently exchanging cleaning members 200. 

[0094] 

 A database as shown in Table 1 may be stored in the overall 

storage unit 160.  The database may be stored in the break-in 

storage unit 55 or may be stored in the overall control unit 

150. 

[Table 1] 

ID 

Apparatus 

identification 

information 

Cleaning 

member 

identification 

information 

Predetermined 

time 

Accumulated 

use time 

132123 Apparatus 1 Pen-1 2000 hours 302 hours 

112031 Apparatus 2 Roll-2 3500 hours 12 hours 

[0095] 

 Information for uniquely identifying a record is stored 

in the “ID” field in the database in Table 1.  Further, 

information for uniquely identifying each cleaning apparatus 

of interest is stored in the “apparatus identification 

information” field.  Information for identifying the type of 

a cleaning member is stored in “cleaning member identification 

information.”  The information is previously assigned with a 

discrimination as to whether the cleaning member is a roll 

cleaning member (indicated as “Roll” in “Table 1”) or a pencil 

cleaning member (indicated as “Pen” in “Table 1”) or a type 
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uniquely defined depending on a form such as shape of a cleaning 

member.  A predetermined time for starting the break-in 

processing on a part to be next exchanged (new cleaning member) 

is stored in the “predetermined time” field depending on each 

cleaning member.  Each value of the accumulated use time after 

a cleaning member is first placed in the substrate cleaning 

apparatus is stored in the “accumulated use time” field while 

being sequentially updated.  When each cleaning member exceeds 

the preset predetermined time in the database, the overall 

control unit 150 controls starting the break-in processing on 

a cleaning member corresponding to an extracted record.  The 

data extracted and generated for starting the break-in 

processing may be a collection of data D1 as shown in FIG. 10. 

[0096] 

 The control method according to the present embodiment 

will be described with reference to FIG. 9 by way of example.  

The description will be made by use of an aspect in which 

information for exchanging cleaning members 200 by time (such 

as information that a timing to exchange is approaching or 

information that exchange is required), but is not limited to 

the aspect.  There may be employed an aspect in which a cleaning 

detection unit 170 (see FIG. 8) connected to the overall control 

unit 150 is provided and the cleaning detection unit 170 

measures a press force against a substrate W cleansed by the 

substrate cleaning apparatus and a distance between the 

substrate W and the cleaning members 200 thereby to measure 

information for exchanging cleaning members 200. 
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[0097] 

 At first, the broken-in cleaning members 200 are placed 

in the substrate cleaning apparatus (S1).  At this time, the 

use start times of the cleaning members 200 are stored in the 

overall storage unit 160. 

[0098] 

 When the cleaning members 200 are placed in the substrate 

cleaning apparatus in this way, a processing of cleaning a 

substrate W by the cleaning members 200 is started (S2).  In 

the meanwhile, an actual operation time is added up as needed, 

and the accumulated use time as the total actual operation time 

is compared with the predetermined time as needed.  The 

predetermined time may be set in consideration of a time 

required to attach a new cleaning member 200, such as exchange 

time, and if the break-in processing requires a certain time 

(one hour, for example), the predetermined time may be set 

slightly longer (several to 10 minutes longer) than the certain 

time (one hour, for example). 

[0099] 

 When the accumulated use time is the predetermined time 

or more, the information for exchanging cleaning members 

including the cleaning member identification information and 

the apparatus identification information, or a break-in 

processing start signal is generated and the signal is 

transmitted from the second communication unit 320 to the first 

communication unit 310 (S4).  When receiving the information, 

the first communication unit 310 notifies a work start signal 
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indicating that the break-in processing is to be started, or 

the like to the portable terminal 350 such as Smartphone or cell 

phone of the worker (S5).  Alternatively, the break-in 

processing start signal received by the first communication 

unit 310 is sent to the break-in control unit 50, and the signal 

is converted into a signal capable of being received by the 

portable terminal 350 such as Smartphone or cell phone of the 

worker in the break-in control unit 50 and then may be 

transmitted from the first communication unit 310 to the 

portable terminal 350 (S5). 

[0100] 

 The worker who receives the notification places a new 

cleaning member 200 in the break-in apparatus 100 so that the 

break-in processing is started on the cleaning member 200 (S6). 

[0101] 

 When the break-in control unit 50 has a program (not shown) 

that the apparatus automatically sets which cleaning member in 

which type and shape is to be broken in based on the break-in 

processing start signal, each device in the break-in apparatus 

may be controlled based on the break-in processing start signal.  

Alternatively, the operator individually confirms and 

determines which cleaning member in which type and surface 

property is to be broken in, and the operator may manually input 

the setting items of the recipe and conditions of the break-in 

processing into the break-in control unit 50 via an input device 

(not shown) (also in this case, however, the end time of the 

break-in processing or the recipe itself of the break-in 
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processing may be automatically updated or set by the program 

provided in the break-in control unit 50 based on the break-in 

processing start signal). 

[0102] 

Fourth embodiment 

 A fourth embodiment of the present invention will be 

described below. 

[0103] 

 Each of the above embodiments assumes that the supply 

units 20 are coupled to the chemical liquid reservoir 81 and/or 

the rinse liquid reservoir 82 and the supply units 20 supply 

a chemical liquid and/or a rinse liquid supplied from the 

chemical liquid reservoir 81 and/or the rinse liquid reservoir 

82.  The break-in apparatus 100 according to the present 

embodiment has a recovery and use unit 85 for recovering and 

using the cleaning liquid supplied to the dummy substrate W1 

as shown in FIG. 11.  The supply units 20 are configured to 

supply the dummy substrate W1 with the cleaning liquid recovered 

by the recovery and use unit 85 (to circulate the cleaning 

liquid).  A filter for filtering the cleaning liquid before or 

after being recovered by the recovery and use unit 85 may be 

provided.  The present embodiment can employ all the aspect 

described in each of the above embodiments.  The same members 

as those described in each of the above embodiments are denoted 

with the same reference numerals, and will be described. 

[0104] 

 The recovery and use unit 85 according to the present 
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embodiment may have a chemical liquid recovery and use unit 86 

for recovering and using a chemical liquid and a rinse liquid 

recovery and use unit 87 for recovering and using a rinse liquid.  

The aspect shown in FIG. 11 shows that the recovery and use unit 

85 is connected to the break-in control unit 50 or is 

electrically connected thereto.  There may be physically 

configured such that the chemical liquid recovery and use unit 

86 is connected to each of the internal supply units 21 and the 

external supply units 22 and supplies each of the internal 

supply units 21 and the external supply units 22 with the 

chemical liquid.  Similarly, there may be configured such that 

the rinse liquid recovery and use unit 87 is coupled to each 

of the internal supply units 21 and the external supply units 

22 and supplies each of the internal supply units 21 and the 

external supply units 22 with the rinse liquid. 

[0105] 

 According to the aspect of the present embodiment, it is 

beneficial that the supply units 20 do not need to be coupled 

to the cleaning liquid reservoir 80 and the break-in processing 

can be performed by the break-in apparatus 100 even if the supply 

units 20 are placed not to be able to be coupled with the cleaning 

liquid reservoir 80. 

[0106] 

 As described above, if the kind of a substrate to be 

cleaned changes or the number of substrates to be cleaned 

increases, the layout of the substrate cleaning apparatus in 

the housing may be changed.  Thus, it is very beneficial to be 
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able to freely select where the break-in apparatus 100 is 

placed. 

[0107] 

 There may be configured such that the break-in apparatus 

100 according to the present embodiment can be coupled with the 

cleaning liquid reservoir 80 thereby to perform the break-in 

processing by use of a cleaning liquid supplied from the 

cleaning liquid reservoir 80. 

[0108] 

Fifth embodiment 

 A fifth embodiment of the present invention will be 

described below. 

[0109] 

 Each of the above embodiments has been described by use 

of the aspect in which the roll cleaning members 210 are used 

for the cleaning members 200 to break in the roll cleaning 

members 210, but the present embodiment will be described by 

use of an aspect in which the pencil cleaning members 220 are 

used for the cleaning members 200 to break in the pencil cleaning 

members 220 as shown in FIG. 12.  The present embodiment can 

employ all the aspects described in each of the above 

embodiments.  The same members as those described in each of 

the above embodiments are denoted with the same reference 

numerals, and will be described.  The break-in apparatus 100 

according to the present embodiment may be configured to be able 

to break in both the roll cleaning members 210 and the pencil 

cleaning members 220 or may be configured to be able to break 
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in only the pencil cleaning members 220. 

[0110] 

 Both the pencil cleaning members 220 and the roll cleaning 

members 210 conventionally have a similar problem, and the 

break-in processing on the pencil cleaning members 220 is 

performed by the substrate cleaning apparatus itself, and thus 

there is a problem that the substrate cleaning apparatus cannot 

clean a substrate during the break-in processing and the 

substrate cleaning apparatus can be used to clean a substrate 

W for a short time in a certain period.  All the aspects 

described above are applied to the pencil cleaning members 220, 

and the above problem of the pencil cleaning members 220 can 

be solved and beneficial effects can be realized. 

[0111] 

 As shown in FIG. 13, there may be configured such that 

the roll cleaning members 210 contact around the center 

(large-diameter part) of the dummy substrate W1 and the pencil 

cleaning members 220 contact with the periphery of the dummy 

substrate unlike the roll cleaning members 210.  In the 

configuration, it is beneficial that the roll cleaning members 

210 and the pencil cleaning members 220 can be broken in by the 

same apparatus at the same time. 

[0112] 

 As described above, the present embodiment can employ all 

the aspects described in each of the above embodiments, and the 

cleaning member holding units 40 can hold the dummy cleaning 

members 205 such as dummy pencil cleaning members 225. 
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[0113] 

 The description of each embodiments and the disclosure 

of the drawings described above are merely examples for 

explaining the invention described in the claims, and the 

invention described in the claims is not limited by the 

description of the embodiment or the disclosure of the drawings 

described above.  In addition, the recitation of the claims at 

the original application is merely an example, and the 

recitation of the claims can be appropriately changed based on 

the description of the specification, the drawings, and the 

like. 

 

Reference Signs List 

[0114] 

20: Supply unit 

30: Substrate support unit 

40: Cleaning member holding unit 

60: Second movement unit 

85: Recovery and use unit 

90: First movement unit 

100: Break-in apparatus 

200: Cleaning member 

205: Dummy cleaning member 

210: Roll cleaning member 

215: Dummy roll cleaning member 

220: Pencil cleaning member 

225: Dummy pencil cleaning member 
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310: First communication unit 

320: Second communication unit 

W1: Dummy substrate 
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Claims 

 

1. A break-in apparatus for performing a break-in processing 

on a cleaning member comprising: 

 a supply unit for supplying a cleaning liquid;  

a substrate support unit for holding a dummy substrate; 

and  

a cleaning member holding unit for performing the 

break-in processing on the cleaning member by rotating the 

cleaning member and bringing the cleaning member into contact 

with the dummy substrate. 

 

2. The break-in apparatus according to claim 1, wherein 

 the cleaning member holding unit is configured to be able 

to hold three or more cleaning members. 

 

3. The break-in apparatus according to claim 1 or 2, wherein 

 the cleaning member is a roll cleaning member or a pencil 

cleaning member. 

 

4. The break-in apparatus according to any one of claims 1 

to 3, wherein 

 the cleaning member holding unit is configured to be able 

to hold two or more cleaning members and to contract the cleaning 

members with each of a front side and a backside of the dummy 

substrate, and  

the substrate support unit holds the dummy substrate to 
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vertically extend. 

 

5. The break-in apparatus, according to any one of claims 

1 to 4, further comprising 

 a first movement unit for enabling the break-in apparatus 

to move. 

 

6. The break-in apparatus according to any one of claims 1 

to 5, wherein 

the supply unit starts to supply the cleaning liquid from 

inside the cleaning member, and then the supply unit starts to 

supply the cleaning liquid from outside the cleaning member. 

 

7. The break-in apparatus, according to any one of claims 

1 to 6, further comprising 

 a detection unit for detecting a force applied to the 

cleaning member. 

 

8. The break-in apparatus, according to any one of claims 

1 to 7, further comprising 

a first communication unit for making communication with 

a substrate cleaning apparatus, wherein 

the break-in apparatus starts the break-in processing for 

the cleaning member when receiving information from the first 

communication unit. 

 

9. The break-in apparatus, according to any one of claims 
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1 to 8, further comprising 

 a recovery and use unit for recovering and using the 

cleaning liquid supplied to the dummy substrate, wherein 

 the supply unit supplies the dummy substrate with the 

cleaning liquid recovered by the recovery and use unit.   

 

10. The break-in apparatus according to any one of claims 1 

to 9, wherein 

 the cleaning member holding unit is able to hold a dummy 

cleaning member. 

 

11. A break-in system comprising: 

a break-in apparatus having a supply unit for supplying 

a cleaning liquid, a substrate support unit for holding a dummy 

substrate, and a cleaning member holding unit for holding a 

cleaning member removably and performing a break-in processing 

on the cleaning member by rotating the cleaning member and 

bringing the cleaning member into contact with the dummy 

substrate; and 

a substrate cleaning apparatus for cleaning a substrate 

by a cleaning member, wherein 

 the substrate cleaning apparatus is able to transmit 

information about exchanging the cleaning member used in the 

substrate cleaning apparatus to the break-in apparatus. 

 

12. A break-in system comprising: 

a break-in apparatus having a supply unit for supplying 
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a cleaning liquid, a substrate support unit for holding a dummy 

substrate, a cleaning member holding unit for holding a cleaning 

member removably and performing a break-in processing on the 

cleaning member by rotating the cleaning member and bringing 

the cleaning member into contact with the dummy substrate, and 

a first communication unit for receiving information about 

exchanging the cleaning member from outside;  

a substrate cleaning apparatus for cleaning a substrate 

by a cleaning member, the substrate cleaning apparatus having 

a second communication unit for transmitting the information 

about exchanging the cleaning member to the break-in apparatus; 

and 

a break-in control unit having a program for controlling 

the break-in apparatus based on the information about 

exchanging the cleaning member, wherein 

the information about exchanging the cleaning member 

includes cleaning member identification information and 

apparatus identification information. 

 

13. A readable storage media storing a program, which works 

in a computer, for controlling the break-in system according 

to claim 12, wherein 

 the program, in operation, makes the computer control the 

break-in system so that the break-in system according to claim 

12 performs the break-in processing on the cleaning member. 


