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in the upstream side of this contact surface, the nodules come 

in contact with the surface of the substrate W in this portion 

with a strong pressing force, and the cleaning force becomes 

strong there.  Figure 4 is a view showing a result of 

measurement of a pressure distribution on the head of a squashed 

nodule.  It can be understood from the measurement result in 

Figure 4 that a high cleaning force region in which the cleaning 

force becomes high surely exists in the middle portion in the 

upstream side of the contact surface.  In this example of Figure 

4, the width in the row direction of the highly cleaned region 

is approximately 44% of the width of the nodule. 

[0014] 

 When the highly cleaned regions are viewed from the 

longitudinal direction of the upper roll cleaning member 52, the 

regions (hatched portions in Figure 5) that are cleaned with a 

high cleaning force are formed into strip shapes which are 

spaced from each other, as are shown in Figure 5.  If the 

substrate is cleaned with the use of the roll cleaning member 

while being rotated, the regions which are cleaned with the high 

cleaning force are formed into spaced strip shapes, and thereby 

concentric cleaning unevenness results in being formed on the 

surface of the substrate, as is shown in Figure 6. 

[0015] 

 The present technology seeks to prevent or alleviate 

cleaning unevenness in the cleaning of a substrate with the use 

of a roll cleaning member having nodules. 

[0016] 

 A cleaning device of a first aspect has a structure 

including: a substrate support means that supports and rotates a 

substrate, and a roll cleaning member for scrub cleaning a 

surface of the substrate which is rotated by the substrate 

support means, while rotating, wherein the roll 



7 

 

cleaning member has a plurality of protruding members provided 

thereon which are arrayed in the longitudinal direction thereof, 

and slidably contact the surface of the substrate, and cleans 

the substrate so that the trajectories of high cleaning force 

regions out of the parts of the protruding members which come in 

slidable contact with the substrate are present without a gap in 

a radial direction of the substrate. The roll cleaning member 

includes a first roll cleaning member and a second roll cleaning 

member. The positions of the plurality of protruding members of 

the first roll cleaning member at the time when cleaning the 

substrate and the positions of the plurality of protruding 

members of the second roll cleaning member at the time when 

cleaning the substrate deviate from each other in the row 

direction. 

[0017] 

 Due to this structure, the substrate is cleaned so that the 

high cleaning force regions of the protruding members are 

present without a gap in the radial direction of the substrate, 

and accordingly the cleaning device can alleviate or prevent 

concentric cleaning unevenness that occurs on the substrate. 

[0018] 

 The width of the high cleaning force region may be set at 

any width of 30% to 60% of a contact region between the 

protruding member and the surface of the substrate. 

[0019] 

 The high cleaning force regions may be determined on the 

basis of cleaning unevenness that occurs when the substrate has 

been actually cleaned, or may be determined so that a 

predetermined ratio of the contact region between the protruding 

member and the surface of the substrate is set as the high 

cleaning force region, as has been described above, and the 

trajectories of the high cleaning force regions are present 

without a gap in the radial direction of the substrate. 
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[0020] 

 The plurality of protruding members may be arranged at even 

intervals in the longitudinal direction of the roll cleaning 

member to form a plurality of protruding member rows; and 

positions of the plurality of protruding members in the adjacent 

protruding member rows in the circumferential 
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 A cleaning device of a second aspect has a structure 

including: a substrate support means that supports and rotates a 

substrate; and a roll cleaning member for scrub cleaning a 

surface of the substrate which is rotated by the substrate 

support means, while rotating, wherein the roll cleaning member 

has a plurality of protruding members provided thereon that are 

arrayed at even intervals in the longitudinal direction thereof, 

and slidably contact the surface of the substrate: the plurality 

of protruding members are arranged in the longitudinal direction 

of the roll cleaning member to form a plurality of protruding 

member rows, and positions of the plurality of protruding 

members in the protruding member rows which are adjacent to each 

other in the circumferential direction of the roll cleaning 

member deviate from each other only by a half of the pitch of 

the protruding members in the protruding member rows; there are 

mutual gaps between the trajectories of high cleaning force 

regions at the time when the high cleaning force regions of the 

plurality of protruding members have come in slidable contact 

with the substrate; and the cleaning device relatively 

oscillates the roll cleaning member and the substrate that is 

rotated by the substrate support means during cleaning. The roll 

cleaning member includes a first roll cleaning member and a 

second roll cleaning member .The positions of the plurality of 

protruding members of the first roll cleaning member at the time 

when cleaning the substrate and the positions of the plurality 

of protruding members of the second roll cleaning member at the 

time when cleaning the substrate deviate from each other in the 

row direction. 
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[0037] 

 Due to this structure, the positions of the roll cleaning 

member and the substrate relatively change, and accordingly even 

when there is a gap between the trajectories of the highly 

cleaned regions, the cleaning device can reduce or eliminate 

this gap. 

[0038] 

 A cleaning device of a third aspect has a structure 

including: a substrate support means that supports and rotates a 

substrate; and a first roll cleaning member for scrub cleaning a 

surface of the substrate which is rotated by the substrate 

support means, while rotating, and a second 
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roll cleaning member for scrub cleaning the surface of the 

substrate which is rotated by the substrate support means, 

wherein the first roll cleaning member and the second roll 

cleaning member are each arrayed in the longitudinal direction 

and have a plurality of protruding members that come in slidable 

contact with the surface of the substrate; and in the first roll 

cleaning member and the second roll cleaning member, the 

plurality of protruding members are arranged at even intervals 

in the longitudinal directions of the roll cleaning members to 

form a plurality of protruding member rows, and positions of the 

plurality of protruding members of the protruding member rows 

which are adjacent to each other in the circumferential 

direction of the roll cleaning member deviate from each other 

only by a half of the pitch of the protruding members in the 

protruding member rows. The roll cleaning member includes the 

first roll cleaning member and the second roll cleaning member. 

The positions of the plurality of protruding members of the 

first roll cleaning member at the time when cleaning the 

substrate and the positions of the plurality of protruding 

members of the second roll cleaning member at the time when 

cleaning the substrate deviate from each other in the row 

direction. 

[0039] 

 Due to this structure, the other roll cleaning member can 

clean the substrate so as to reduce or eliminate cleaning 

unevenness which has occurred by one roll cleaning member. 
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[0040] 

 A cleaning device of a fourth aspect has a structure 

including: a substrate support means that supports and rotates a 

substrate; and a roll cleaning member for scrub cleaning a 

surface of the substrate which is rotated by the substrate 

support means, while rotating, wherein the roll cleaning member 

has a plurality of protruding members provided thereon which are 

arrayed in the longitudinal direction thereof, and slidably 

contact the surface of the substrate, and the plurality of 

protruding members include a plurality of protruding members 

that are aligned at a pitch np in a first row of the 

longitudinal direction, a plurality of protruding members that 

are aligned at the pitch np in a second row of the longitudinal 

direction, a plurality of protruding members that are aligned at 

the pitch np in a third row in the 
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longitudinal direction, and a plurality of protruding members 

that are aligned at the pitch np in a fourth row of the 

longitudinal direction, wherein the positions of the plurality 

of protruding members in the longitudinal direction, which are 

aligned in the first row, and the positions of the plurality of 

protruding members in the longitudinal direction, which are 

aligned in the second row, deviate from each other only by np/4, 

the positions of the plurality of protruding members in the 

longitudinal direction, which are aligned in the second row, and 

the positions of the plurality of protruding members in the 

longitudinal direction, which are aligned in the third row, 

deviate from each other only by np/4, and the positions of the 

plurality of protruding members in the longitudinal direction, 

which are aligned in the third row, and the positions of the 

plurality of protruding members in the longitudinal direction, 

which are aligned in the fourth row, deviate from each other 

only by np/4. 

[0041] 

 Due to this structure, the middles of the trajectory of the 

high cleaning force region by the protruding member of the 

second row and the trajectory of the high cleaning force region 

by the protruding member of the fourth row can be positioned in 

the middle of a gap between the trajectory of the high cleaning 

force region by the protruding member of the first row and the 

trajectory of the high cleaning force region by the protruding 

member of the third row. 

[0042] 

 A cleaning device of a fifth aspect has a structure 

including: a substrate support means that supports and rotates a 

substrate; and a roll cleaning member for scrub cleaning a 

surface of the substrate which is rotated by the substrate 

support means, while rotating, wherein the roll cleaning member 

has a plurality of protruding members provided thereon which are 

arrayed in the longitudinal direction 
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thereof, and slidably contact the surface of the substrate; and 

the roll cleaning member slidably contacts the substrate in a 

range that passes the rotation center of a rotating substrate 

and reaches the outer peripheries of the substrate on both sides 

from the rotation center, and the plurality of protruding 

members are asymmetrically arranged on both sides of a boundary 

with reference to the position corresponding to the rotation 

center. The roll cleaning member includes a first roll cleaning 

member and a second roll cleaning member. The positions of the 

plurality of protruding members of the first roll cleaning 

member at the time when cleaning the substrate and the positions 

of the plurality of protruding members of the second roll 

cleaning member at the time when cleaning the substrate deviate 

in the row direction. 

[0043] 

 Due to this structure, the high cleaning force regions by 

the protruding members existing in one side than the reference 

position in the longitudinal direction of the roll cleaning 

member and the high cleaning force regions by the protruding 

members existing in the other side deviate from each other, and 

the cleaning device can prevent or alleviate the cleaning 

unevenness. 

[0044] 

 A cleaning device of a sixth aspect has a structure 

including: a substrate support means that supports and rotates a 

substrate; and a roll cleaning member for scrub cleaning a 

surface of the substrate which is rotated by the substrate 

support means, while rotating, wherein the roll cleaning member 

has a plurality of protruding members provided thereon which are 

arrayed in the longitudinal direction thereof, and slidably 

contact the surface of the substrate, and the plurality of 

protruding members are arranged in the longitudinal direction of 

the roll cleaning member to form a plurality of protruding 

member rows, and positions of the plurality of 
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protruding members in the protruding member rows which are 

adjacent to each other in the circumferential direction of the 

roll cleaning member deviate from each other in the longitudinal 

direction; and as for the roll cleaning member, the plurality of 

protruding members in the protruding member rows which are 

adjacent to each other in the 
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circumferential direction partially overlap each other in the 

circumferential direction, on a basic surface on which the 

protruding members are provided so as to protrude, and the 

plurality of protruding members in the protruding member rows 

which are adjacent to each other in the circumferential 

direction are separated from each other in the circumferential 

direction, on the contact surface of the protruding members. 

[0045] 

 Due to this structure, continuous strip-like thin-walled 

portions are not formed because the protruding members become 

staggered in the longitudinal direction and partially overlap in 

the circumferential direction, on the basic surface of the roll 

cleaning member, and the deterioration of the thin-walled 

portion can be alleviated, which is caused by a slidable contact 

of the protruding members with the substrate.  In addition, the 

protruding members are separated from each other in the 

circumferential direction on the contact surface of the roll 

cleaning member, and accordingly flowability of the cleaning 

liquid can be secured. 

[0046] 

 A roll cleaning member of a first aspect is a roll cleaning 

member for scrub cleaning a surface of a substrate, and has a 

structure including: a plurality of protruding members that are 

arrayed in the longitudinal direction of the roll cleaning 

member and slidably contact the surface of the substrate, 

wherein the plurality of protruding members include a plurality 

of protruding members that are aligned at a pitch np in a first 

row of the longitudinal direction, a plurality of protruding 

members that are aligned at the pitch np in a second row of the 

longitudinal direction, a plurality of protruding members that 

are aligned at the pitch np in a third row of the longitudinal 

direction, and a plurality of protruding members that are 

aligned at the pitch np in a fourth row of the 
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longitudinal direction; and the positions of the plurality of 

protruding members in the longitudinal direction, which are 

aligned in the first row, and the positions of the plurality of 

protruding members in the longitudinal direction, which are 

aligned in the second row, deviate from each other only by np/4, 

the positions of the plurality of protruding members in the 

longitudinal direction, which are aligned in the second row, and 

the positions of the plurality of protruding members in the 

longitudinal direction, which are aligned in the third row, 

deviate from each other only by np/4, and the positions of the 

plurality of protruding members in the longitudinal direction, 

which are aligned in the third row, and the positions of the 

plurality of protruding members in the longitudinal direction, 

which are aligned in the fourth row, deviate from each other 

only by np/4. 

[0047] 

 Due to this structure, the middles of a trajectory of the 

high cleaning force region by a protruding member of the second 

row and a trajectory of the high cleaning force region by a 

protruding member of the fourth row can be positioned in the 

middle of a gap between a trajectory of the high cleaning force 

region by a protruding member of the first row and a trajectory 

of the high cleaning force region by a protruding member of the 

third row. 

[0048] 

 A roll cleaning member of a second aspect is a roll cleaning 

member for scrub cleaning a surface of a substrate, and has a 

structure including: a plurality of protruding members that are 

arrayed in the longitudinal direction of the roll cleaning 

member and slidably contact the surface of the substrate, 

wherein the roll cleaning member is configured to slidably 

contact the substrate in a range that passes the rotation center 

of the substrate and reaches the outer peripheries of the 

substrate 
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on both sides from the center during cleaning the substrate, and 

the plurality of protruding members are asymmetrically arranged 

on both sides of a boundary with reference to the position 

corresponding to the center. The roll cleaning member includes a 

first roll cleaning member and a second roll cleaning member. 

The positions of the plurality of protruding members of the 

first roll cleaning member at the time when cleaning the 

substrate and the positions of the plurality of protruding 

members of the second roll cleaning member at the time when 

cleaning the substrate deviate from each other in the row 

direction. 

[0049] 

 Due to this structure, the high cleaning force regions by 

the protruding members existing in one side than the reference 

position in the longitudinal direction of the roll cleaning 

member and the high cleaning force regions by the protruding 

members existing in the other side deviate from each other, and 

the cleaning device can prevent or alleviate the cleaning 

unevenness. 

[0050] 

 A roll cleaning member of a third aspect is a roll cleaning 

member for scrub cleaning a surface of a substrate, and has a 

structure including: a plurality of protruding members that are 

arrayed in the longitudinal direction of the roll cleaning 

member and slidably contact the surface of the substrate, 

wherein the plurality of protruding members are arranged in the 

longitudinal direction of the roll cleaning member to form a 

plurality of protruding member rows, and positions of the 

plurality of protruding members in the protruding member rows 

which are adjacent to each other in the circumferential 

direction of the roll cleaning member deviate from each other in 

the longitudinal direction; and as for the roll cleaning member, 

the plurality of protruding members in the protruding member 

rows which are adjacent to each other in the 
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circumferential direction partially overlap each other in the 

circumferential direction, on a basic surface on which the 

protruding members are provided so as to protrude, and the 

plurality of protruding members in the protruding member rows 

which are adjacent to each other in the circumferential 
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direction are separated from each other in the circumferential 

direction, on the contact surface of the protruding members. 

[0051] 

 Due to this structure, continuous strip-like thin-walled 

portions are not formed because the protruding members become 

staggered in the longitudinal direction and partially overlap in 

the circumferential direction, on the basic surface, and the 

deterioration of the thin-walled portion can be alleviated, 

which is caused by a slidable contact of the protruding members 

with the substrate.  In addition, the protruding members are 

separated from each other in the circumferential direction on 

the contact surface, and accordingly flowability of the cleaning 

liquid can be secured. 

[0052] 

 A roll cleaning member of a fourth aspect is a roll cleaning 

member for cleaning a surface of a substrate, and has a 

structure including: a plurality of protruding members provided 

thereon which slidably contact a surface of a substrate and have 

a tubular shape, wherein the plurality of protruding members are 

arrayed so as to form a plurality of protruding member rows that 

are arrayed on straight lines in the longitudinal direction of 

the roll cleaning member, and each of the protruding members 

that constitute the plurality of protruding member rows is 

arranged at such a position as to satisfy 

 Lc>2Rc, and 

 Lb<2Rb: 

 wherein Lc is a shortest distance between a straight line 

that passes through centers of circles of the plurality of 

protruding members that constitute a first protruding member row 

and a straight line that passes through centers of circles of 

the plurality of protruding members that constitute a second 

protruding member row which is adjacent to the first protruding 

member row in the circumferential direction, on a contact 

surface of the protruding member;
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Rc is defined as an average length of radii of the 

plurality of protruding members that constitute the plurality of 

protruding member rows, on the contact surface of the protruding 

member; 

  Lb is a shortest distance between a straight line that 

passes through centers of circles of a plurality of protruding 

members that constitute a first protruding member row and a 

straight line that passes through centers of circles of a 

plurality of protruding members that constitute a second 

protruding member row that is adjacent to the first protruding 

member row in the circumferential direction, on a basic surface 

on which the protruding members are provided so as to protrude; 

and 

 Rb is an average length of radii of a plurality of 

protruding members that constitute a plurality of protruding 

member rows, on the basic surface on which the protruding 

members are provided so as to protrude. 

[0053] 

 Due to this structure, a continuous strip-like thin-walled 

portion is not formed because the distance between the 

protruding member rows which are adjacent to each other becomes 

short and the protruding member rows result in partially 

overlapping in the circumferential direction, on the basic 

surface, and the deterioration of the thin-walled portion can be 

alleviated, which is caused by a slidable contact of the 

protruding members with the substrate.  In addition, the 

distance of the protruding member rows becomes long, which are 

adjacent to each other, the protruding members result in being 

separated from each other in the circumferential direction, on 

the contact surface, and accordingly flowability of the cleaning 

liquid can be secured. 

[0054] 

 As will be described below, other aspects exist in the 

present invention.  Accordingly, the disclosure of this 

invention is intended to provide a part of the present 
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Claims 

 

[Claim 1] 

 A cleaning device comprising: 

 substrate support means that supports and rotates a 

substrate; and 

 a roll cleaning member for scrub cleaning a surface of 

the substrate which is rotated by the substrate support means, 

while rotating, wherein 

 the roll cleaning member has a plurality of protruding 

members provided thereon which are arrayed in the longitudinal 

direction thereof, and slidably contact the surface of the 

substrate, and 

 cleans the substrate so that the trajectories of high 

cleaning force regions out of the parts of the protruding 

members which come in slidable contact with the substrate are 

present without a gap in a radial direction of the substrate; 

 the roll cleaning member includes a first roll cleaning 

member and a second roll cleaning member; and 

 the positions of the plurality of protruding members of 

the first roll cleaning member at the time when cleaning the 

substrate and the positions of the plurality of protruding 

members of the second roll cleaning member at the time when 

cleaning the substrate deviate from each other in the row 

direction. 
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[Claim 2] 

 The cleaning device according to claim 1, wherein the 

width of the high cleaning force region is set at any width of 

30% to 60% of a contact region between the protruding member 

and the surface of the substrate. 

 

[Claim 3] 

 The cleaning device according to claim 1 or claim 2, 

wherein the plurality of protruding members are arranged at 

even intervals in the longitudinal direction of the roll 

cleaning member to form a plurality of protruding member rows; 

and positions of the plurality of protruding members in the 

adjacent protruding member rows in the circumferential 

direction of the roll cleaning member deviate from each other 

only by a half of the pitches of the protruding members in the 

protruding member rows. 

 

[Claim 4] 

 The cleaning device according to claim 3, wherein 

 there are gaps each in the radial direction between the 

plurality of the trajectories when the high cleaning force 

regions of the plurality of protruding members have come in 

slidable contact with the substrate; and 

 the cleaning device makes the roll cleaning member and a 

rotating substrate relatively oscillate during cleaning, and 

thereby cleans the substrate so that the plurality of 
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trajectories of the high cleaning force regions are present 

without a gap in the radial direction of the substrate. 

 

[Claim 5] 

 The cleaning device according to claim 4, wherein when a 

pitch of the plurality of protruding members in the protruding 

member row is represented by np and the width in the 

longitudinal direction of the high cleaning force region is 

represented by sa, a oscillation pitch sp of the roll cleaning 

member satisfies a relationship of sp(np/2)-sa. 

 

[Claim 6] 

 The cleaning device according to claim 1 or claim 2, 

wherein 

 in the first roll cleaning member and the second roll 

cleaning member, the plurality of protruding members are 

arranged at even intervals in the longitudinal directions of 

the roll cleaning members and form a plurality of protruding 

member rows, and the positions of the plurality of protruding 

members in the protruding member rows adjacent to each other 

in the circumferential direction of the roll cleaning member 

deviate from each other only by a half of the pitch of the 

protruding members in the protruding member rows. 
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[Claim 7] 

 The cleaning device according to claim 6, wherein in the 

first roll cleaning member and the second roll cleaning 

member, when the pitches of the protruding members in the 

protruding member rows are represented by np, the positions of 

the plurality of protruding members of the first roll cleaning 

member at the time when cleaning the substrate and the 

positions of the plurality of protruding members of the second 

roll cleaning member at the time when cleaning the substrate 

deviate from each other only by np/4 in the row direction. 

 

[Claim 8] 

 The cleaning device according to claim 1 or claim 2, 

wherein 

 the plurality of protruding members include a plurality 

of protruding members that are aligned at a pitch np in a 

first row of the longitudinal direction, a plurality of 

protruding members that are aligned at the pitch np in a 

second row of the longitudinal direction, a plurality of 

protruding members that are aligned at the pitch np in a third 

row of the longitudinal direction, and a plurality of 

protruding members that are aligned at the pitch np in a 

fourth row of the longitudinal direction; and 

 the positions of the plurality of protruding members in 

the longitudinal direction, which are aligned in the first 

row, and the positions of the plurality of protruding members 



44 

 

in the longitudinal direction, which are aligned in the second 

row, deviate from each other only by np/4, the positions of 

the plurality of protruding members in the longitudinal 

direction, which are aligned in the second row, and the 

positions of the plurality of protruding members in the 

longitudinal direction, which are aligned in the third row, 

deviate from each other only by np/4, and the positions of the 

plurality of protruding members in the longitudinal direction, 

which are aligned in the third row, and the positions of the 

plurality of protruding members in the longitudinal direction, 

which are aligned in the fourth row, deviate from each other 

only by np/4. 

 

[Claim 9] 

 The cleaning device according to claim 1 or claim 2, 

wherein the roll cleaning member comes in slidable contact 

with the substrate in a range that passes the rotation center 

of a rotating substrate and reaches the outer peripheries of 

the substrate on both sides from the rotation center, and the 

plurality of protruding members are asymmetrically arranged on 

both sides with reference to the position corresponding to the 

rotation center. 

 

[Claim 10] 

 The cleaning device according to claim 9, wherein as for 

the plurality of protruding members, distances between the 
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position corresponding to the rotation center and the 

plurality of protruding members in one side in the 

longitudinal direction than the position corresponding to the 

rotation center, and distances between the position 

corresponding to the rotation center and the plurality of 

protruding members in the other side in the longitudinal 

direction than the position corresponding to the rotation 

center deviate from each other only by np/4. 

 

[Claim 11] 

 A cleaning device comprising: 

 substrate support means that supports and rotates a 

substrate; and 

 a roll cleaning member for scrub cleaning a surface of 

the substrate which is rotated by the substrate support means, 

while rotating, wherein 

 the roll cleaning member has a plurality of protruding 

members provided thereon that are arrayed at even intervals in 

the longitudinal direction thereof, and slidably contact the 

surface of the substrate: 

 the plurality of protruding members are arranged in the 

longitudinal direction of the roll cleaning member to form a 

plurality of protruding member rows, and positions of the 

plurality of protruding members in the protruding member rows 

which are adjacent to each other in the circumferential 

direction of the roll cleaning member deviate from each other 
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only by a half of the pitch of the protruding members in the 

protruding member rows; 

 there are mutual gaps between the trajectories of high 

cleaning force regions at the time when the high cleaning 

force regions of the plurality of protruding members have come 

in slidable contact with the substrate; 

 the cleaning device relatively oscillates the roll 

cleaning member and substrate that is rotated by the substrate 

support means during cleaning; 

 the roll cleaning member includes a first roll cleaning 

member and a second roll cleaning member; and 

 the positions of the plurality of protruding members of 

the first roll cleaning member at the time when cleaning the 

substrate and the positions of the plurality of protruding 

members of the second roll cleaning member at the time when 

cleaning the substrate deviate from each other in the row 

direction. 

 

[Claim 12] 

 A cleaning device comprising: 

 substrate support means that supports and rotates a 

substrate; 

 a first roll cleaning member for scrub cleaning a surface 

of the substrate which is rotated by the substrate support 

means, while rotating; and 



47 

 

 a second roll cleaning member for scrub cleaning the 

surface of the substrate which is rotated by the substrate 

support means, wherein 

 the first roll cleaning member and the second roll 

cleaning member are each arrayed in the longitudinal direction 

thereof and have a plurality of protruding members that come 

in slidable contact with the surface of the substrate; 

 in the first roll cleaning member and the second roll 

cleaning member, the plurality of protruding members are 

arranged at even intervals in the longitudinal direction of 

the roll cleaning members to form a plurality of protruding 

member rows, and positions of the plurality of protruding 

members of the protruding member rows which are adjacent to 

each other in the circumferential direction of the roll 

cleaning member deviate from each other only by a half of the 

pitch of the protruding members in the protruding member rows; 

 the roll cleaning member includes the first roll cleaning 

member and the second roll cleaning member; and 

 the positions of the plurality of protruding members of 

the first roll cleaning member at the time when cleaning the 

substrate and the positions of the plurality of protruding 

members of the second roll cleaning member at the time when 

cleaning the substrate deviate from each other in the row 

direction. 
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[Claim 13] 

 A cleaning device comprising: 

 a substrate support means that supports and rotates a 

substrate; and 

 a roll cleaning member for scrub cleaning a surface of 

the substrate which is rotated by the substrate support means, 

while rotating, wherein 

 the roll cleaning member has a plurality of protruding 

members provided thereon which are arrayed in the longitudinal 

direction thereof, and slidably contact the surface of the 

substrate, and 

 the plurality of protruding members include a plurality 

of protruding members that are aligned at a pitch np in a 

first row of the longitudinal direction, a plurality of 

protruding members that are aligned at the pitch np in a 

second row of the longitudinal direction, a plurality of 

protruding members that are aligned at the pitch np in a third 

row in the longitudinal direction, and a plurality of 

protruding members that are aligned at the pitch np in a 

fourth row of the longitudinal direction, wherein 

 the positions of the plurality of protruding members in 

the longitudinal direction, which are aligned in the first 

row, and the positions of the plurality of protruding members 

in the longitudinal direction, which are aligned in the second 

row, deviate from each other only by np/4, the positions of 

the plurality of protruding members in the longitudinal 
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direction, which are aligned in the second row, and the 

positions of the plurality of protruding members in the 

longitudinal direction, which are aligned in the third row, 

deviate from each other only by np/4, and the positions of the 

plurality of protruding members in the longitudinal direction, 

which are aligned in the third row, and the positions of the 

plurality of protruding members in the longitudinal direction, 

which are aligned in the fourth row, deviate from each other 

only by np/4. 

 

[Claim 14] 

 A cleaning device comprising: 

 substrate support means that supports and rotates a 

substrate; and 

 a roll cleaning member for scrub cleaning a surface of 

the substrate which is rotated by the substrate support means, 

while rotating, wherein 

 the roll cleaning member has a plurality of protruding 

members provided thereon which are arrayed in the longitudinal 

direction thereof, and slidably contact the surface of the 

substrate; 

 the roll cleaning member slidably contacts the substrate 

in a range that passes the rotation center of a rotating 

substrate and reaches the outer peripheries of the substrate 

on both sides from the rotation center; 
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 the plurality of protruding members are asymmetrically 

arranged on both sides of a boundary with reference to the 

position corresponding to the rotation center; 

 the roll cleaning member includes a first roll cleaning 

member and a second roll cleaning member; and 

 the positions of the plurality of protruding members of 

the first roll cleaning member at the time when cleaning the 

substrate and the positions of the plurality of protruding 

members of the second roll cleaning member at the time when 

cleaning the substrate deviate in the row direction. 

 

[Claim 15] 

 A cleaning device comprising: 

 a substrate support means that supports and rotates a 

substrate; and 

 a roll cleaning member for scrub cleaning a surface of 

the substrate which is rotated by the substrate support means, 

while rotating, wherein 

 the roll cleaning member has a plurality of protruding 

members provided thereon which are arrayed in the longitudinal 

direction thereof, and slidably contact the surface of the 

substrate, and 

 the plurality of protruding members are arranged in the 

longitudinal direction of the roll cleaning member to form a 

plurality of protruding member rows, and positions of the 

plurality of protruding members in the protruding member rows 
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which are adjacent to each other in the circumferential 

direction of the roll cleaning member deviate from each other 

in the longitudinal direction; and 

 as for the roll cleaning member, the plurality of 

protruding members in the protruding member rows which are 

adjacent to each other in the circumferential direction 

partially overlap each other in the circumferential direction, 

on a basic surface on which the protruding members are 

provided so as to protrude, and the plurality of protruding 

members in the protruding member rows which are adjacent to 

each other in the circumferential direction are separated from 

each other in the circumferential direction, on the contact 

surface of the protruding members. 

 

[Claim 16] 

 A roll cleaning member for scrub cleaning a surface of a 

substrate, comprising: 

 a plurality of protruding members that are arrayed in the 

longitudinal direction of the roll cleaning member and 

slidably contact the surface of the substrate, wherein 

 the plurality of protruding members include a plurality 

of protruding members that are aligned at a pitch np in a 

first row of the longitudinal direction, a plurality of 

protruding members that are aligned at the pitch np in a 

second row of the longitudinal direction, a plurality of 

protruding members that are aligned at the pitch np in a third 
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row of the longitudinal direction, and a plurality of 

protruding members that are aligned at the pitch np in a 

fourth row of the longitudinal direction; and 

 the positions of the plurality of protruding members in 

the longitudinal direction, which are aligned in the first 

row, and the positions of the plurality of protruding members 

in the longitudinal direction, which are aligned in the second 

row, deviate from each other only by np/4, the positions of 

the plurality of protruding members in the longitudinal 

direction, which are aligned in the second row, and the 

positions of the plurality of protruding members in the 

longitudinal direction, which are aligned in the third row, 

deviate from each other only by np/4, and the positions of the 

plurality of protruding members in the longitudinal direction, 

which are aligned in the third row, and the positions of the 

plurality of protruding members in the longitudinal direction, 

which are aligned in the fourth row, deviate from each other 

only by np/4. 

 

[Claim 17] 

 A roll cleaning member for scrub cleaning a surface of a 

substrate, comprising: 

 a plurality of protruding members that are arrayed in the 

longitudinal direction of the roll cleaning member and 

slidably contact the surface of the substrate, wherein 
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 the roll cleaning member is configured to slidably 

contact the substrate in a range that passes the center of the 

substrate and reaches the outer peripheries of the substrate 

on both sides from the center during cleaning the substrate; 

 the plurality of protruding members are asymmetrically 

arranged on both sides of a boundary with reference to the 

position corresponding to the center; 

 the roll cleaning member includes a first roll cleaning 

member and a second roll cleaning member; and 

 the positions of the plurality of protruding members of 

the first roll cleaning member at the time when cleaning the 

substrate and the positions of the plurality of protruding 

members of the second roll cleaning member at the time when 

cleaning the substrate deviate from each other in the row 

direction. 

 

[Claim 18] 

 A roll cleaning member for scrub cleaning a surface of a 

substrate, comprising: 

 a plurality of protruding members that are arrayed in the 

longitudinal direction of the roll cleaning member and 

slidably contact the surface of the substrate, wherein 

 the plurality of protruding members are arranged in the 

longitudinal direction of the roll cleaning member to form a 

plurality of protruding member rows, and positions of the 

plurality of protruding members in the protruding member rows 
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which are adjacent to each other in the circumferential 

direction of the roll cleaning member deviate from each other 

in the longitudinal direction; and 

 as for the roll cleaning member, the plurality of 

protruding members in the protruding member rows which are 

adjacent to each other in the circumferential direction 

partially overlap each other in the circumferential direction, 

on a basic surface on which the protruding members are 

provided so as to protrude, and the plurality of protruding 

members in the protruding member rows which are adjacent to 

each other in the circumferential direction are separated from 

each other in the circumferential direction, on the contact 

surface of the protruding members. 

 

[Claim 19] 

 A roll cleaning member for cleaning a surface of a 

substrate, comprising: 

 a plurality of protruding members provided thereon that 

slidably contact a surface of the substrate and have a tubular 

shape, wherein 

 the plurality of protruding members are arrayed so as to 

form a plurality of protruding member rows that are arrayed on 

straight lines in the longitudinal direction of the roll 

cleaning member, and 
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 each of the protruding members that constitute the 

plurality of protruding member rows is arranged at such a 

position as to satisfy 

 Lc>2Rc, and 

 Lb<2Rb: 

 wherein Lc is a shortest distance between a straight line 

that passes through centers of circles of the plurality of 

protruding members that constitute a first protruding member 

row and a straight line that passes through centers of circles 

of the plurality of protruding members that constitute a 

second protruding member row which is adjacent to the first 

protruding member row in the circumferential direction, on a 

contact surface of the protruding member; 

 Rc is an average length of radii of the plurality of 

protruding members that constitute the plurality of protruding 

member rows, on the contact surface of the protruding member; 

 Lb is a shortest distance between a straight line that 

passes through centers of circles of a plurality of protruding 

members that constitute a first protruding member rows and a 

straight line that passes through centers of circles of a 

plurality of protruding members that constitute a second 

protruding member row that is adjacent to the first protruding 

member row in the circumferential direction, on a basic 

surface on which the protruding members are provided so as to 

protrude; and 
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 Rb is an average length of radii of a plurality of 

protruding members that constitute a plurality of protruding 

member rows, on the basic surface on which the protruding 

members are provided so as to protrude. 
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