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SUBSTRATE CLEANING APPARATUS, SUBSTRATE PROCESSING APPARATUS, 

AND METHOD OF CLEANING SUBSTRATE 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] 

The present invention relates to a substrate cleaning apparatus, a substrate 

processing apparatus, and a method of cleaning a substrate. 

The present application claims priority based on Japanese Patent Application No. 

2017-097621 filed on May 16, 2017 in Japan, the contents of which are incorporated 

herein by reference. 

Description of Related Art 

[0002] 

Conventionally, a substrate cleaning apparatus used in a substrate processing 

apparatus as disclosed in the following Japanese Patent No. 4937807 is known. The 

substrate cleaning apparatus includes a substrate holding and rotating mechanism 

configured to rotate a substrate (for example, a circular semiconductor substrate or a 

semiconductor wafer) while holding the substrate between a first spindle group and a 

second spindle group, and a cleaning mechanism configured to clean the substrate. 

Each of the first spindle group and the second spindle group has two driving spindles 

configured to rotate the substrate. While the substrate is held and rotated by these four 

driving spindles, the substrate is cleaned by the cleaning mechanism. 

[0003] 

In addition, in this type of substrate cleaning apparatus, in order to stabilize the 

quality of a cleaned substrate, that is, in order to prevent generation of concerns such as 
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attachment of a particle on the cleaned substrate including not only the center of the 

substrate but also a peripheral portion thereof, it is required to accurately measure the 

rotational speed of the substrate. As a method of measuring the rotational speed of a 

substrate, Japanese Unexamined Patent Application, First Publication No. 10-289889 

discloses a method of bringing a driven roller into contact with an outer periphery of a 

substrate and integrally rotating the driven roller and a slit plate to detect the rotation 

state of the slit plate. 

[0004] 

By the way, miniaturization of a semiconductor substrate has progressed in 

recent years. Therefore, it has been required to remove even minute deposits that were 

not a problem in the past from the substrate as much as possible. Therefore, in order to 

eliminate concerns such as attachment of a particle after cleaning the substrate, a higher 

level of management of a substrate cleaning process at the time of cleaning is also 

required. 

For example, in a constitution in which the rotational speed of a substrate is 

indirectly detected by detecting the rotational speed of a driven roller as in the substrate 

cleaning apparatus disclosed in the above Japanese Unexamined Patent Application, First 

Publication No. 10-289889, it has been found that slip occurring between the driven 

roller and the substrate reduces the detection accuracy of the rotational speed of the 

substrate although this has not been a problem usually. Reduction in detection accuracy 

of the rotational speed of the substrate due to slip can be one of reasons causing 

non-uniform cleaning performance. Therefore, in order to suppress occurrence of such 

slip, for example, it is effective to increase a pressing force of the driven roller against the 

substrate. 

[0005] 
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Meanwhile, for example, in the substrate cleaning apparatus disclosed in 

Japanese Patent No. 4937807, as described above, a holding and rotating unit 52 of each 

spindle 50 is brought into contact with a peripheral portion of a substrate W to hold the 

substrate W (refer to FIG. 9 of Japanese Patent No. 4937807). In the case of the four 

driving rollers as disclosed in Japanese Patent No. 4937807, when a holding force with 

which the holding and rotating unit holds the substrate W is not uniform, rotation of the 

substrate W held by the holding and rotating unit is not stabilized, and processing 

efficiency of cleaning of the substrate W or the like may be lowered. In addition, in a 

case where a driven roller for measuring the rotational speed of the substrate is brought 

into contact with the substrate with a strong pressing force, a balance of forces applied to 

the substrate is lost, and deformation of the substrate or the like may occur. 

Furthermore, if the number of rollers in contact with the substrate is increased, dirt 

attached to the rollers due to cleaning is attached again to the substrate, and the substrate 

may be contaminated easily. 

[0006] 

For the above reasons, in a circumstance in which the cleaning level required for 

a semiconductor substrate has been further increased in recent years, in order to meet 

such a requirement, in a case of continuously cleaning a plurality of substrates with a 

substrate cleaning apparatus, it has become difficult to accurately measure the rotational 

speed of a substrate in a substrate holding and rotating mechanism while stabilizing the 

quality of cleaning of the substrate used for the substrate cleaning apparatus. 

SUMMARY OF THE INVENTION 

[0007] 

The present invention has been achieved in view of such circumstances and 
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provides a substrate cleaning apparatus, a substrate processing apparatus, and a method of 

cleaning a substrate capable of accurately measuring the rotational speed of a substrate 

using a driven roller while stabilizing the quality of cleaning of the substrate. 

A first aspect of the present invention is a substrate cleaning apparatus including: 

a first spindle group including a first driving spindle having a first driving roller 

configured to rotate a substrate and an idler spindle having a driven roller rotated by the 

substrate; a second spindle group including a plurality of second driving spindles each 

having a second driving roller configured to rotate the substrate; a cleaning mechanism 

configured to clean the substrate rotated by the first driving roller and the plurality of 

second driving rollers; and a rotation detector configured to detect the rotational speed of 

the driven roller, in which the driven roller is positioned on the opposite side to a 

direction in which the substrate receives a force from the cleaning mechanism. 

[0008] 

In the substrate cleaning apparatus according to the above aspect, the driven 

roller is positioned on the opposite side to a direction in which the substrate receives a 

force from the cleaning mechanism. This makes it possible to effectively utilize a 

pressing force of the cleaning mechanism as a force for pressing the substrate against the 

driving roller, for example, as compared with a case where the driven roller is positioned 

in a direction in which the substrate receives a force from the cleaning mechanism. 

Therefore, even if one driving roller in the constitution of Japanese Patent No. 4937807 is 

replaced with a driven roller, each driving roller can reliably rotate the substrate. 

In addition, the number of rollers in contact with the substrate is reduced, and 

occurrence of contamination of the substrate by dirt attached to these rollers can be 

suppressed, for example, as compared with a case where a driven roller is added to the 

constitution of Japanese Patent No. 4937807. 
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Furthermore, even if the pressing force of the driven roller against the substrate 

is equal to the pressing force of the driving roller against the substrate, a balance of the 

forces applied to the substrate is not deteriorated as compared with the constitution of 

Japanese Patent No. 4937807. Therefore, it is possible to suppress slip occurring 

between the driven roller and the substrate by pressing the driven roller against the 

substrate with a strong force while suppressing deformation of the substrate or the like. 

As described above, according to the substrate cleaning apparatus according to 

the above aspect, the rotation detector detects the rotational speed of the driven roller and 

can thereby stabilize the quality of cleaning of the substrate while accurately measuring 

the rotational speed of the substrate. 

[0009] 

A second aspect of the present invention is the substrate cleaning apparatus 

according to the first aspect, in which a moment of inertia when the driven roller is 

rotated may be smaller than a moment of inertia when the first driving roller is rotated. 

[0010] 

In this case, by reducing the moment of inertia of the driven roller, the driven 

roller is easily rotated together with the substrate. That is, it is possible to suppress slip 

occurring between the driven roller and the substrate. Therefore, detection accuracy of 

the rotational speed of the substrate by the rotation detector can be improved. 

[0011] 

A third aspect of the present invention is the substrate cleaning apparatus 

according to the first or second aspect, in which the substrate cleaning apparatus may 

include: a first moving mechanism configured to hold the first spindle group so as to be 

slidable and rotationally movable; and a second moving mechanism configured to hold 

the second spindle group so as to be slidable and not to be rotationally movable. 
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[0012] 

In this case, when the substrate is held between the first spindle group and the 

second spindle group, the first spindle group rotationally moves, and a balance of holding 

forces of the substrate by the spindles can be thereby uniform. 

[0013] 

A fourth aspect of the present invention is the substrate cleaning apparatus 

according to any one of the first to third aspects, in which a substrate holding and rotating 

mechanism including the first spindle group and the second spindle group may be a 

mechanism in which the substrate is held vertically. 

A fifth aspect of the present invention is the substrate cleaning apparatus 

according to any one of the first to fourth aspects including a dog connected to the idler 

spindle and a sensor to generate an ON/OFF signal output in response to a movement of 

the dog. 

A sixth aspect of the present invention is a substrate processing apparatus 

including: the substrate cleaning apparatus according to any one of the first to fifth 

aspects; and a polishing section for polishing the substrate. 

[0014] 

According to the substrate processing apparatus according to the above aspect, 

when a substrate polished by the polishing section is cleaned, it is possible to suppress, 

for example, attachment of dirt of a roller to the substrate again and to stabilize the 

quality of the processed substrate while accurately measuring the rotational speed of the 

substrate. 

A seventh aspect of the present invention is a method configured to clean a 

substrate with the substrate cleaning apparatus according to any one of the first to fifth 

aspects, including: holding the substrate on a substrate holding and rotating mechanism 
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including the first spindle group and the second spindle group; rotating the substrate; 

cleaning the substrate with a cleaning member while injecting a cleaning liquid to the 

substrate; stopping injection of the cleaning liquid; and separating the cleaning member 

from the substrate to stop rotation of the substrate. 

[0015] 

According to the above aspects of the present invention, it is possible to provide 

a substrate cleaning apparatus, a substrate processing apparatus, and a method of cleaning 

a substrate capable of accurately measuring the rotational speed of a substrate using a 

driven roller while stabilizing the quality of cleaning of the substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] 

FIG. 1 is a schematic plan view showing the constitution of a substrate 

processing apparatus according to the present embodiment; 

FIG. 2A is a plan view showing a cleaning section; 

FIG. 2B is a side view showing the cleaning section; 

FIG. 3 is a perspective view showing a substrate holding and rotating mechanism 

included in a substrate cleaning apparatus in FIG. 1; 

FIG. 4 is a cross-sectional view taken along line A-A of the substrate holding and 

rotating mechanism of FIG. 3; 

FIG. 5 is a cross-sectional view taken along line B-B of the substrate holding and 

rotating mechanism of FIG. 3; 

FIG. 6 is a plan view of a first moving mechanism in FIG. 3; 

FIG. 7 is a perspective view showing a roll type cleaning mechanism; 

FIG. 8 is a perspective view showing a pencil type cleaning mechanism; 
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FIG. 9A is a schematic view showing an operation of the substrate cleaning 

apparatus; 

FIG 9B is a schematic view showing an operation of the substrate cleaning 

apparatus; 

FIG. 9C is a schematic view showing an operation of the substrate cleaning 

apparatus; 

FIG. 9D is a schematic view showing an operation of the substrate cleaning 

apparatus; and 

FIG. 10 is a flowchart showing a flow of cleaning a substrate. 

DETAILED DESCRIPTION OF THE INVENTION 

[0017] 

Hereinafter, the constitutions of a substrate cleaning apparatus and a substrate 

processing apparatus according to the present embodiment will be described in detail 

with reference to FIGS. I to 9. Incidentally, in the drawings used in the following 

description, the scale is appropriately changed in order to make each part have a 

recognizable size. In addition, in order to facilitate understanding of the constitution of 

each part, illustration of each part may be partially omitted. 

[0018] 

(Substrate processing apparatus) 

First, an embodiment of the substrate processing apparatus will be described. 

FIG. 1 is a plan view showing the overall constitution of the substrate processing 

apparatus according to the present embodiment. As shown in FIG. 1, the substrate 

processing apparatus includes a substantially rectangular housing 101, and the inside of 

the housing 101 is partitioned into a load/unload section 102, a polishing section 103, and 



9 

a cleaning section 104 by partition walls 101a and 101b. The load/unload section 102, 

the polishing section 103, and the cleaning section 104 are independently assembled and 

independently evacuated. In addition, the substrate processing apparatus includes a 

control section 105 for controlling a substrate processing operation. 

[0019] 

The load/unload section 102 includes two or more (four in the present 

embodiment) front load units 120 on which a wafer cassette for storing a large number of 

substrates (wafers) is placed. The front load units 120 are disposed adjacent to the 

housing 101 and are arranged in a width direction (direction perpendicular to a 

longitudinal direction) of the substrate processing apparatus. An open cassette, a 

standard manufacturing interface (SMIF) pod, or a front opening unified pod (FOUP) can 

be mounted on each of the front load units 120. Here, each of the SMIF and FOUP is an 

airtight container capable of maintaining an environment independent of an external 

space by housing a wafer cassette therein and being covered with a partition wall. 

[0020] 

In addition, a traveling mechanism 121 is disposed along the row of the front 

load units 120 in the load/unload section 102, and two transport robots (loaders) 122 

movable in an arrangement direction of the wafer cassette are disposed on the traveling 

mechanism 121. The transport robots 122 can access the wafer cassette mounted on 

each of the front load units 120 by moving on the traveling mechanism 121. Each of the 

transport robots 122 has two hands at the top and the bottom, uses the upper hand when 

returning a processed substrate to the wafer cassette, and uses the lower hand when 

taking out an unprocessed substrate from the wafer cassette. Each of the transport 

robots 122 can use the upper and lower hands properly Furthennore, the lower hand of 

the transport robot 122 is rotated around an axis thereof to be able to place the substrate 
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upside down. 

[0021] 

The load/unload section 102 is a region where it is necessary to keep the cleanest 

state. Therefore, the inside of the load/unload section 102 is maintained all the times at 

a higher pressure than each of the outside of the substrate processing apparatus, the 

polishing section 103, and the cleaning section 104. The polishing section 103 is the 

dirtiest region because of using a slurry as a polishing liquid. Therefore, a negative 

pressure is formed inside the polishing section 103, and the pressure thereof is maintained 

to be lower than the internal pressure of the cleaning section 104. A filter fan unit (not 

shown) including a clean air filter such as a HEPA filter, an ULPA filter, or a chemical 

filter is disposed in the load/unload section 102, and clean air from which a particle, a 

toxic vapor, and a poisonous gas have been removed blows out all the times from the 

filter fan unit. 

[0022] 

The polishing section 103 is a region where a substrate is polished (planarization 

and chemical mechanical polishing) and includes a first polishing unit 103A, a second 

polishing unit 103B, a third polishing unit 103C, and a fourth polishing unit 103D. As 

shown in FIG. 1, the first polishing unit 103A, the second polishing unit 103B, the third 

polishing unit 103C, and the fourth polishing unit 103D are arranged in a longitudinal 

direction of the substrate processing apparatus. 

[0023] 

As shown in FIG. I, the first polishing unit 103A includes: a polishing table 

130A to which a polishing pad 110 having a polishing surface is attached; a top ring 

131A configured to hold a substrate and polishing the substrate while pressing the 

substrate against the polishing pad 110 on the polishing table I30A; a polishing liquid 
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supply nozzle 132A for supplying a polishing liquid or a dressing liquid (for example, 

pure water) to the polishing pad 110; a dresser 133A for dressing the polishing surface of 

the polishing pad 110; and an atomizer 134A for injecting a mixed fluid of a liquid (for 

example, pure water) and a gas (for example, a nitrogen gas) or a liquid (for example, 

pure water) in a form of mist to the polishing surface. 

[0024] 

Similarly, the second polishing unit 103B includes a polishing table 130B to 

which the polishing pad 110 is attached, a top ring 131B, a polishing liquid supply nozzle 

132B, a dresser 133B, and an atomizer 134B. The third polishing unit 103C includes a 

polishing table 130C to which the polishing pad 110 is attached, atop ring 131C, a 

polishing liquid supply nozzle 132C, a dresser 133C, and an atomizer 134C. The fourth 

polishing unit 103D includes a polishing table 130D to which the polishing pad 110 is 

attached, a top ring 131D, a polishing liquid supply nozzle 132D, a dresser 133D, and an 

atomizer 134D. 

[0025] 

The first polishing unit 103A, the second polishing unit 103B, the third polishing 

unit 103C, and the fourth polishing unit 103D have the same constitution as one another. 

Therefore, hereinafter, the first polishing unit 103A will be described as a representative. 

[0026] 

Next, a transport mechanism for transporting a substrate will be described. As 

shown in FIG. 1, a first linear transporter 106 is disposed adjacent to the first polishing 

unit 103A and the second polishing unit 103B. The first linear transporter 106 is a 

mechanism for transporting a substrate among four transport positions in a direction in 

which the polishing units 103A and 103B are arranged (referred to as a first transport 

position TP1, a second transport position TP2, a third transport position TP3, and a fourth 
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transport position TP4 in order from the side of the load/unload section). 

[0027] 

In addition, a second linear transporter 107 is disposed adjacent to the third 

polishing unit 103C and the fourth polishing unit 103D. The second linear transporter 

107 is a mechanism for transporting a substrate among three transport positions in a 

direction in which the polishing units 103C and 103D are arranged (referred to as a fifth 

transport position TP5, a sixth transport position TP6, and a seventh transport position 

TP7 in order from the side of the load/unload section). 

[0028] 

The substrate is transported to the polishing units 103A and 103B by the first 

linear transporter 106. As described above, the top ring 131A of the first polishing unit 

103A moves between a polishing position and the second transport position TP2 by a 

swing motion of a top ring head (not shown). Therefore, transfer of the substrate to the 

top ring 131A is performed at the second transport position TP2. Similarly, the top ring 

131B of the second polishing unit 103B moves between a polishing position and the third 

transport position TP3, and transfer of the substrate to the top ring 131B is performed at 

the third transport position TP3. The top ring 131C of the third polishing unit 103C 

moves between a polishing position and the sixth transport position TP6, and transfer of 

the substrate to the top ring 131C is performed at the sixth transport position TP6. The 

top ring 131U of the fourth polishing unit 103D moves between a polishing position and 

the seventh transport position TP7, and transfer of the substrate to the top ring 131D is 

performed at the seventh transport position TP7. 

[0029] 

A lifter 111 for receiving the substrate from the transport robot 122 is disposed at 

the first transport position TP1. The substrate is transferred from the transport robot 122 
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to the first linear transporter 106 via the lifter 111. A shutter (not shown) is disposed 

between the lifter 111 and the transport robot 122 on the partition wall 101a. When the 

substrate is transported, the shutter is opened, and the substrate is transferred from the 

transport robot 122 to the lifter 111. A swing transporter (not shown) is disposed among 

the first linear transporter 106, the second linear transporter 107, and the cleaning section 

104. This swing transporter has a hand that can move between the fourth transport 

position TP4 and the fifth transport position TP5 and transfers the substrate from the first 

linear transporter 106 to the second linear transporter 107. The substrate is transported 

to the third polishing unit 103C and/or the fourth polishing unit I03D by the second 

linear transporter 107. The substrate polished by the polishing section 103 is 

transported to the cleaning section 104 via the swing transporter. 

[0030] 

FIG. 2A is a plan view showing the cleaning section 104, and FIG. 2B is a side 

view showing the cleaning section 104. As shown in FIGS. 2A and 2B, the cleaning 

section 104 is partitioned into a first cleaning chamber 190, a first transport chamber 191, 

a second cleaning chamber 192, a second transport chamber 193, and a drying chamber 

194. In the first cleaning chamber 190, an upper primary substrate cleaning apparatus 

201A and a lower primary substrate cleaning apparatus 20IB arranged in a longitudinal 

direction are disposed. The upper primary substrate cleaning apparatus 201A is 

disposed above the lower primary substrate cleaning apparatus 201B. Similarly, in the 

second cleaning chamber 192, an upper secondary substrate cleaning apparatus 202A and 

a lower secondary substrate cleaning apparatus 202B arranged in a longitudinal direction 

are disposed. The upper secondary substrate cleaning device 202A is disposed above 

the lower secondary substrate cleaning device 202B. The substrate cleaning apparatuses 

201 A, 201B, 202A, and 202B are cleaning machines configured to clean a substrate using 
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a cleaning liquid. The substrate cleaning apparatuses 201 A, 201B, 202A, and 202B are 

arranged in the vertical direction, and therefore have an advantage that a footprint area is 

small. 

[0031] 

A temporary placement stand 203 for a substrate is disposed between the upper 

secondary substrate cleaning apparatus 202A and the lower secondary substrate cleaning 

apparatus 202B. In the drying chamber 194, an upper drying module 205A and a lower 

drying module 205B arranged in a longitudinal direction are disposed. The upper 

drying module 205A and the lower drying module 205B are isolated from each other. 

Filter fan units 207 and 207 for supplying clean air into the drying modules 205A and 

205B are disposed above the upper drying module 205A and the lower drying module 

205B, respectively. The upper primary substrate cleaning apparatus 201 A, the lower 

primary substrate cleaning apparatus 201B, the upper secondary substrate cleaning 

apparatus 202A, the lower secondary substrate cleaning apparatus 202B, the temporary 

placement stand 203, the upper drying module 205A, and the lower drying module 205B 

are fixed to a frame (not shown) via bolts and the like. 

[0032] 

In the first transport chamber 191, a first transport robot 209 that can vertically 

move is disposed. In the second transport chamber 193, a second transport robot 210 

that can vertically move is disposed. The first transport robot 209 and the second 

transport robot 210 are supported by support shafts 211 and 212 extending in a 

longitudinal direction so as to be movable, respectively. The first transport robot 209 

and the second transport robot 210 each have a driving mechanism such as a motor 

therein and can vertically move along the support shafts 211 and 212, respectively. Like 

the transport robot 122, the first transport robot 209 has two-stage hands composed of 
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upper and lower hands. As indicated by the dotted line in FIG. 2A, the first transport 

robot 209 is disposed at a position where the lower hand thereof can access a temporary 

placement stand 180. When the lower hand of the first transport robot 209 accesses the 

temporary placement stand 180, a shutter (not shown) disposed in the partition wall 101b 

opens. 

[0033] 

The first transport robot 209 operates so as to transport the substrate W among 

the temporary placement stand 180, the upper primary substrate cleaning apparatus 201 A, 

the lower primary substrate cleaning apparatus 20IB, the temporary placement stand 203, 

the upper secondary substrate cleaning apparatus 202A, and the lower secondary 

substrate cleaning apparatus 202B. When a substrate before cleaning (substrate to 

which a slurry is attached) is transported, the first transport robot 209 uses the lower hand. 

When a substrate after cleaning is transported, the first transport robot 209 uses the upper 

hand. The second transport robot 210 operates so as to transport the substrate W among 

the upper secondary substrate cleaning apparatus 202A, the lower secondary substrate 

cleaning apparatus 202B, the temporary placement stand 203, the upper drying module 

205A, and the lower drying module 205B. The second transport robot 210 transports 

only a cleaned substrate, and therefore has only one hand. The transport robot 122 

shown in FIG 1 takes out a substrate from the upper drying module 205A or the lower 

drying module 205B using the upper hand thereof and returns the substrate to a wafer 

cassette. When the upper hand of the transport robot 122 accesses the drying modules 

205A and 205B, a shutter (not shown) disposed in the partition wall 101a opens. 

[0034] 

The cleaning section 104 includes two primary substrate cleaning apparatuses 

and two secondary substrate cleaning apparatuses, and therefore can configure a plurality 
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of cleaning lines configured to clean a plurality of substrates in parallel. 

In the present embodiment, the primary substrate cleaning apparatuses 201A and 

201B and the secondary substrate cleaning apparatuses 202A and 202B are roll sponge 

type cleaning machines. Incidentally, here, the roll sponge means an elongated sponge, 

and a rotation shaft (not shown) made of a hard material is disposed in a longitudinal 

direction. 

[0035] 

The upper primary substrate cleaning apparatus 201 A, the lower primary 

substrate cleaning apparatus 201B, the upper secondary substrate cleaning apparatus 

202A, and the lower secondary substrate cleaning apparatus 202B may be the same type 

of substrate cleaning apparatuses or different types of substrate cleaning apparatuses. 

For example, the primary substrate cleaning apparatuses 201A and 201B may be roll type 

substrate cleaning apparatuses (refer to FIG. 7) for scrub cleaning upper and lower 

surfaces of a substrate with a pair of roll sponges, and the secondary substrate cleaning 

apparatuses 202A and 202B may be pencil type substrate cleaning apparatuses (refer to 

FIG. 8). 

[0036] 

(Substrate Cleaning Apparatus) 

Next, the detailed constitution of a roll type or pencil type substrate cleaning 

apparatus used as the substrate cleaning apparatuses 201 A, 201B, 202A, and 202B will 

be described. These substrate cleaning apparatuses each include a substrate holding and 

rotating mechanism 1 shown in FIGS. 3 to 6 commonly. By disposing a roll type 

cleaning mechanism 2A(see FIG. 7) or a pencil type cleaning mechanism 2B (see FIG. 8) 

above the substrate holding and rotating mechanism 1, each of the substrate cleaning 

apparatuses 201 A, 20IB, 202A, 202B is configured. 
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[0037] 

(Substrate Holding and Rotating Mechanism) 

First, the substrate holding and rotating mechanism 1 will be described. As 

shown in FIG. 3, a cleaning member driving mechanism 30 for driving the cleaning 

mechanism 2A or the cleaning mechanism 2B is disposed in the central portion of the 

substrate holding and rotating mechanism 1. A first moving mechanism 10 and a 

second moving mechanism 20 are disposed on both sides sandwiching the cleaning 

member driving mechanism 30. The first moving mechanism 10 moves a first spindle 

group Gl, and the second moving mechanism 20 moves a second spindle group G2. 

The first spindle group Gl includes a first driving spindle 50A and an idler spindle 50B, 

and the second spindle group G2 includes a plurality of second driving spindles 50C. 

[0038] 

As shown in FIGS. 7 and 8, the first driving spindle 50A includes a driving roller 

52 (first driving roller), the idler spindle 50B includes a driven roller 54, and each of the 

second driving spindles 50C includes a driving roller 52 (second driving roller). 

The substrate holding and rotating mechanism 1 rotates the substrate W by a 

rotational force of the driving roller 52 while holding the substrate W by holding grooves 

52a and 54a for the driving rollers 52 and the driven roller 54. 

[0039] 

The cleaning member driving mechanism 30 includes a cylinder 32 (not shown 

in FIG. 4) disposed inside a case 31 shown in FIG 4 and a rod-shaped support member 33 

driven by the cylinder 32. The support member 33 protrudes upward from the cylinder 

32 and can vertically move by driving of the cylinder 32. 

As shown in FIG. 3, an attachment portion 34 to which a cleaning mechanism 

described below is attached is disposed at an upper end of the support member 33. 
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Meanwhile, a pair of linear slide rails 36 arranged in parallel to each other with the case 

31 sandwiched therebetween is disposed on both sides of the case 31. To both ends of 

the pair of slide rails 36, the first moving mechanism 10 and the second moving 

mechanism 20 are attached so as to be slidable. 

[0040] 

(First Moving Mechanism) 

Here, the constitution of the first moving mechanism 10 will be described. As 

shown in FIGS. 3 and 4, a slider 12 having a substantially U-shaped cross section is 

engaged with each of the slide rails 36. The slider 12 slides with respect to each of the 

slide rails 36 in a direction in which the slide rails 36 extend. A connecting member 13 

formed in a substantially rectangular flat plate shape is attached to a lower surface of 

each of the sliders 12. An opening 13a vertically penetrating the connecting member 13 

is disposed in the central portion of the connecting member 13, and a bearing 14 is fitted 

to an inner periphery of the opening 13a. A substantially columnar shaft member 15 is 

attached to an inner ring 14a of the bearing 14. The shaft member 15 is rotatably held in 

the opening 13a by the bearing 14 with respect to the connecting member 13. A cover 

16 covering an upper surface of the shaft member 15 disposed in the opening 13a is 

attached to the top of the opening 13a. 

[0041] 

A base member 17 formed in a substantially rectangular flat plate shape is 

disposed on a lower surface side of the connecting member 13. The outer shape of the 

base member 17 is larger than that of the connecting member 13, and the central portion 

of the upper surface thereof is fixed to a lower end surface of the shaft member 15 via 

bolts. As a result, the base member 17 rotates integrally with the shaft member 15 

around the shaft member 15 in a horizontal plane as shown in FIG 6. 
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[0042] 

As shown in FIG. 4, a substantially rectangular recess 17a for housing a lower 

portion of the connecting member 13 is formed on an upper surface of the base member 

17. A clearance D (refer to FIG. 6) of a small size is disposed between an inner 

peripheral surface of the recess 17a and an outer peripheral surface of the connecting 

member 13. Therefore, the base member 17 can rotate with respect to the connecting 

member 13 within a range where the connecting member 13 and the base member 17 are 

not in contact with each other with the clearance D. Note that the width of the clearance 

D is about 2 mm in the present embodiment. 

[0043] 

As shown in FIG. 5, a guide member 18 having a substantially L shape and 

having one end thereof facing downward is attached outside the base member 17 (outside 

the base member 17 in an extending direction of the slide rails 36). A plate-shaped 

locking member 19 having an upper end fixed to a partition member 3 described below is 

disposed inside the guide member 18. A cylinder 22 is attached to the inside of the 

locking member 19, and a tip of a rod 24 driven to advance and retreat by the cylinder 22 

is connected to the inside of the guide member 18 via a floating joint 21. 

[0044] 

Although not shown in detail, the floating joint 21 is constituted by a pair of 

connectors attached to the rod 24 side and the guide member 18 side. A spherical 

projection 21a in one of the connectors is rotatably engaged with the inside of a spherical 

recess 21 b in the other connector. As a result, the guide member 18 is connected to the 

rod 24 so as to be swingable (rotatable) in substantially all the directions. Therefore, the 

base member 17 and the connecting member 13 can be integrally reciprocated along the 

slide rails 36 by driving of the cylinder 22, and the base member 17 and the guide 
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member 18 can freely rotate in a horizontal plane independently of the locking member 

19 and the cylinder 22. 

[0045] 

As shown in FIG. 5, a protruding stopper member 23 which has a tip in contact 

with an outer surface of the locking member 19 and regulates movement of the base 

member 17 and the connecting member 13 at a predetermined position is attached to an 

inner surface of the guide member 18. Note that reference numeral 37 represents a 

regulator attached to the cylinder 22. As described above, the first moving mechanism 

10 includes a reciprocating mechanism for integrally reciprocating the base member 17 

and the connecting member 13 in a linear direction along the slide rails 36 and a rotating 

mechanism for rotatably disposing the base member 17 with respect to the connecting 

member 13 around the shaft member 15 in a horizontal plane. 

That is, the first moving mechanism 10 holds the first spindle group Gl so as to 

be slidable along the slide rails 36 and rotationally movable around the shaft member 15. 

[0046] 

As shown in FIG. 4, each of the spindles 50A and 50B includes a cylindrical 

main body 51 and a shaft 26 inserted into the main body 51. Incidentally, although not 

shown, the constitution of the second driving spindle 50C is similar to that of the first 

driving spindle 50A. 

As shown in FIG. 3, an attachment portion 51a for attaching the driving roller 52 

or the driven roller 54 (refer to FIG 7) is disposed at an upper end of the main body 51 in 

each of the spindles 50A and 50B. An upper end 26a of the shaft 26 protruding from the 

attachment portion 5 la is connected to the driving roller 52 or the driven roller 54, and 

the shaft 26 and the driving roller 52 or the driven roller 54 thereby rotate integrally. 

Note that FIG. 3 shows a state in which the driving roller 52 and the driven roller 54 have 
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been removed from the attachment portion 51a. 

[0047] 

As shown in FIGS. 4 and 6, both sides of the base member 17 protrude to both 

outer sides of each of the slide rails 36 (both outer sides orthogonal to the extending 

direction of the slide rails 36), and the first driving spindle 50A and the idler spindle 50B 

stand upright on an upper surface of the protruding portion. As shown in FIG. 4, the 

shaft 26 rotatably disposed in the main body 51 of each of the spindles 50A and 50B 

penetrates the base member 17 and protrudes to a lower surface side thereof. A motor 

28 is disposed below the base member 17, and a transmission belt 29 is stretched between 

a rotation shaft 28a of the motor 28 and the shaft 26 in the first driving spindle 50A. 

The motor 28 inputs a driving force to the shaft 26 of the first driving spindle 50A via the 

transmission belt 29 and rotates the shaft 26 and the driving roller 52 integrally. 

[0048] 

As shown in FIG. 7, the holding grooves 52a and 54a in contact with an outer 

periphery of the substrate W are formed on outer peripheral surfaces of the driving roller 

52 and the driven roller 54. By rotation of the driving rollers 52 in a state where a 

peripheral portion of the substrate W is held in the holding groove 52a, the substrate W is 

rotated. In addition, by rotation of the substrate W in a state where the substrate W is 

held in the holding groove 54a in the driven roller 54, the shaft 26 of the idler spindle 

50B is driven to rotate together with the driven roller 54. 

[0049] 

As shown in FIG. 4, a rotation detector 53 including a pair of dogs 53a and a 

sensor 53b configured to detect rotation of the dogs 53a is disposed at a lower end of the 

shaft 26 of the idler spindle 50B. The pair of dogs 53a extends from the center axis of 

the shaft 26 of the idler spindle 50B toward an outside thereof. As the sensor 53b, for 



22 

example, an optical sensor including a light projecting portion and a light receiving 

portion can be used. 

[0050] 

In the rotation detector 53, an output signal of the sensor 53b changes depending 

on whether the dogs 53a are positioned between the light projecting portion and the light 

receiving portion of the sensor 53b, and the rotational speed of the dogs 53a, that is, the 

rotational speed of the driven roller 54 can be detected, for example, from a time interval 

at which the output signal changes. The rotational speed of the substrate W is 

proportional to the rotational speed of the driven roller 54, and therefore the rotational 

speed of the substrate W can be calculated from the rotational speed of the driven roller 

As described above, the rotation detector 53 indirectly detects the rotational 

speed of the substrate W by detecting the rotational speed of the driven roller 54. 

[0051] 

(Second Moving Mechanism) 

The second moving mechanism 20 includes a single base member 25 

corresponding to one obtained by integrally constituting the members 13 and 17 in place 

of the base member 17 and the connecting member 13 included in the first moving 

mechanism 10. In the second moving mechanism 20, although not shown, the shafts 26 

of the two second driving spindles 50C rotate synchronously by a motor. The 

constitutions of the other parts of the second moving mechanism 20 are common to those 

of the first moving mechanism 10. Therefore, in the drawings and description of the 

second moving mechanism 20, the same reference numeral is given to components 

common to the first moving mechanism, and a detailed description thereof will be 

omitted. 
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[0052] 

As shown in FIG. 3, in the second moving mechanism 20, a lower surface of the 

slider 12 is directly attached to an upper surface of the base member 25 without disposing 

members corresponding to the connecting member 13 and the shaft member 15, and only 

a reciprocating mechanism for reciprocating the base member 25 in a linear direction 

along the slide rails 36 is included. 

That is, the second moving mechanism 20 holds the second spindle group G2 so 

as to be slidable in a linear direction along the slide rails 36 and not to be rotationally 

movable. 

[0053] 

(Roll Type Cleaning Mechanism) 

Next, the roll type cleaning mechanism 2A attached to the top of the substrate 

holding and rotating mechanism 1 will be described. The cleaning mechanism 2A 

shown in FIG 7 includes a roll cleaning member 60 configured to clean the substrate W, 

an upper nozzle 71 for supplying a cleaning liquid toward an upper surface of the 

substrate W, and a lower nozzle 72 for supplying a cleaning liquid toward a lower surface 

of the substrate W. 

[0054] 

The roll cleaning member 60 includes an upper cleaning member 61 configured 

to clean an upper surface of the substrate W and a lower cleaning member 62 configured 

to clean a lower surface of the substrate W. The cleaning members 61 and 62 include 

columnar roll sponges 63 and 64 slidably in contact with an upper surface or a lower 

surface of the substrate W and roll sponge attachment members 65 and 66 to which the 

roll sponges 63 and 64 are rotatably attached, respectively. Examples of a material of 

the roll sponges 63 and 64 include a porous PVA sponge and foamed polyurethane. The 



24 

cleaning members 6i and 62 are disposed such that longitudinal directions thereof extend 

between the spindle groups G1 and G2. 

[0055] 

Each of the roll sponges 63 and 64 is formed into a length equal to or larger than 

the diameter of the substrate W so as to be slidably in contact with the entire upper and 

lower surfaces of the substrate W. In addition, the upper cleaning member 61 is 

attached to a driving mechanism (not shown) for vertically moving and rotating the roll 

sponge 63. Meanwhile, although not shown in detail, the lower cleaning member 62 is 

attached to the attachment portion 34 of the support member 33. 

[0056] 

The upper nozzle 71 and the lower nozzle 72 are connected to a cleaning liquid 

supply source (not shown) and inject a cleaning liquid toward an upper surface or a lower 

surface of the substrate W. Examples of the cleaning liquid include ultrapure water, 

ammonia water, and hydrofluoric acid. 

[0057] 

As shown in FIG. 7, the roll sponge 63 rotates in a direction of pushing the 

substrate W toward the second spindle group G2 at a contact portion with the substrate W. 

Similarly, the roll sponge 64 rotates in a direction of pushing the substrate W toward the 

second spindle group G2 at a contact portion with the substrate W. As a result, the 

substrate W receives a pushing force (refer to arrow F) toward the second spindle group 

G2 from the roll cleaning member 60. Hereinafter, a direction in which the substrate W 

receives a force from the cleaning mechanism 2A in this way will be simply referred to as 

a pressing direction F. 

[0058] 

(Pencil Type Cleaning Mechanism) 
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Next, the pencil type cleaning mechanism 2B will be described. The cleaning 

mechanism 2B shown in FIG. 8 includes a rotation shaft 67, a swing arm 68, and a pencil 

type cleaning member 69. The swing arm 68 is rotated around the rotation shaft 67. 

The cleaning member 69 is attached to a lower surface of the swing arm 68 at a tip 

thereof. The pencil type cleaning member 69 in the present embodiment is formed in a 

cylindrical shape extending in the vertical direction. Examples of a material of the 

cleaning member 69 include foamed polyurethane and PVA. 

[0059] 

When the swing arm 68 rotates around the rotation shaft 67, the pencil cleaning 

member 69 attached to the tip of the swing arm 68 moves on the substrate W in an 

arc-shaped locus. The tip of the swing arm 68 extends to the center of the substrate W. 

Therefore, the movement locus of the pencil cleaning member 69 passes through the 

center of the substrate W. The pencil cleaning member 69 is moved to an outer 

periphery of the substrate W. By movement of the pencil cleaning member 69 in the 

locus as described above while the substrate W rotates, the entire upper surface of the 

substrate W is cleaned by the pencil cleaning member 69. 

[0060] 

Here, a swinging direct ion of the swing arm 68 while the pencil cleaning 

member 69 is in contact with the substrate W is directed from the first spindle group Gl 

toward the second spindle group G2 as indicated by an arrow R in FIG. 8. By swinging 

of the swing arm 68 in this way, the substrate W receives a pushing force (refer to arrow 

F) toward the second spindle group G2 from the pencil cleaning member 69. Note that 

the direction of the arrow F is the same direction as the direction of the pushing force by 

the roll cleaning member 60 shown in FIG. 7. That is, the pressing direction F in the 

pencil type cleaning mechanism 2B is similar to the pressing direction F in the roll type 
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cleaning mechanism 2A. 

[0061] 

The whole of the substrate cleaning apparatus configured as described above is 

housed in a box-shaped casing. As shown in FIGS. 4 and 5, upper surfaces of the slide 

rails 36 and an upper surface of the case 31 are fixed to a lower surface side of a 

plate-shaped partition member 3 disposed in the casing. The inside of the casing is 

partitioned into a lower space and an upper space by the partition member 3. The 

substrate holding and rotating mechanism 1 is housed in the lower space, and the 

cleaning mechanism 2A or 2B is housed in the upper space. The partition member 3 

prevents a cleaning liquid and the like configured to clean a substrate with the cleaning 

mechanism 2A or 2B from reaching the substrate holding and rotating mechanism 1 in 

the lower space. Note that the spindles 50A to 50C and the support member 33 protrude 

upward from the partition member 3 through an opening 3a or the like formed in the 

partition member 3. 

[0062] 

Next, an action of the substrate cleaning apparatus configured as described 

above will be described with reference to FIGS. 9Ato 9D and FIG. 10. 

[0063] 

FIGS. 9A to 9D are schematic views of the substrate cleaning apparatus as 

viewed from above. A straight line L shown in FIGS. 9A to 9D indicates a position 

where the pair of slide rails 36 extend. Hereinafter, the direction in which the slide rails 

36 extend will be simply referred to as a slide direction L. FIG. 10 shows a flow of 

cleaning a substrate. 

When the substrate W is held, as shown in FIG. 9A, the first spindle group Gl 

and the second spindle group G2 disposed on both sides sandwiching the substrate W in 
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the slide direction L are moved by the first moving mechanism 10 and the second moving 

mechanism 20 toward the substrate W. At this time, the second spindle group G2 comes 

into contact with the substrate W earlier than the first spindle group G1. Both the first 

spindle group Gl and the second spindle group G2 come into contact with a peripheral 

portion of the substrate W, and the substrate W is thereby held (S101 in FIG. 10). 

[0064] 

By the way, when the substrate W is held in this way, it is also considered that 

the driving roller 52 of the first driving spindle 50A and the driven roller 54 of the idler 

spindle 50B are not in contact with the peripheral portion of the substrate W under a 

pressure equal to each other. However, in the present embodiment, as shown in FIG. 9B, 

one of the driving roller 52 and the driven roller 54 is into contact with the peripheral 

portion of the substrate W, the base member 17 thereby rotates around the shaft member 

15, and the other comes into contact with the peripheral portion of the substrate W. By 

this operation, imbalance of a holding force configured to hold the substrate W by the 

driving roller 52 and the driven roller 54 is corrected, and the rollers are brought into 

contact with the peripheral portion of the substrate W under a pressure equal to each 

other. 

[0065] 

Subsequently, the motor 28 is driven to rotate the driving roller 52 of each of the 

driving spindles 50A and 50C. As shown in FIG. 9C, the substrate W is rotated (SI02 in 

FIG. 10). At this time, along with the rotation of the substrate W, the driven roller 54 is 

also driven to rotate. When the driven roller 54 rotates, the dogs 53a attached to the 

shaft 26 of the idler spindle 50B also rotate, and an ON/OFF signal output from the 

sensor 53b is switched at an interval corresponding to the rotational speed of the dogs 53a. 

Therefore, from the time interval at which the ON/OFF signal is switched, the rotational 
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speed of the driven roller 54 can be detected. Furthermore, the driven roller 54 is driven 

by the rotation of the substrate W, and therefore the rotational speed of the substrate W 

can be indirectly calculated. 

[0066] 

When the substrate W starts to rotate, the roll cleaning member 60 or the pencil 

cleaning member 69 is pressed against the substrate W while the nozzles 71 and 72 inject 

a cleaning liquid toward the substrate W, and the substrate W is cleaned (SI03 in FIG. 10). 

At this time, as shown in FIG. 9D, a pushing force in the pressing direction F toward the 

second spindle group G2, received from the roll cleaning member 60 or the pencil 

cleaning member 69, acts on the substrate W. Each of the plurality of driving rollers 52 

included in the second spindle group G2 applies a rotational force to the substrate W. 

Therefore, the rotational force can be reliably applied to the substrate W, for example, as 

compared with a case where the idler spindle 50B is included in the second spindle group 

G2. 

After completion of cleaning, the injection of the cleaning liquid is stopped, the 

roll cleaning member 60 or the pencil cleaning member 69 is separated from the substrate 

W (SI 04 in FIG. 10), and the rotation of the substrate W is stopped (SI 05 in FIG. 10). 

Thereafter, when a substrate gripping mechanism (for example, a hand mechanism) (not 

shown) receives the substrate W, the substrate W is removed from the first spindle group 

Gl and the second spindle group G2 (SI06 in FIG. 10). 

[0067] 

Furthermore, in the present embodiment, the driven roller 54 rotated by the 

substrate W is positioned on the opposite side to the pressing direction F. This makes it 

possible to effectively utilize a pressing force of the cleaning members 60 and 69 as a 

force for pressing the substrate W against the driving roller 52, for example, as compared 
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with a case where the driven roller 54 is positioned in a direction in which the substrate 

W receives a force from the cleaning members 60 and 69. Therefore, the substrate W 

can be more reliably rotated by the driving roller 52. 

[0068] 

In addition, the number of rollers in contact with the substrate W is reduced, and 

occurrence of contamination of the substrate W by dirt attached to these rollers can be 

suppressed, for example, as compared with a case where the driven roller 54 is added to 

the constitution of Japanese Patent No. 4937807. 

Furthermore, even if the pressing force of the driven roller 54 against the 

substrate W is equal to the pressing force of the driving roller 52 against the substrate W, 

a balance of the forces applied to the substrate W is not deteriorated as compared with the 

constitution of Japanese Patent No. 4937807. Therefore, it is possible to suppress slip 

occurring between the driven roller 54 and the substrate W by pressing the driven roller 

54 against the substrate W with a strong force while suppressing deformation of the 

substrate W or the like. 

[0069] 

In addition, the first moving mechanism 10 holds the first spindle group Gl so as 

to be slidable and rotationally movable, and the second moving mechanism 20 holds the 

second spindle group G2 so as to be slidable and not to be rotationally movable. With 

this constitution, when the substrate W is held between the first spindle group Gl and the 

second spindle group G2, the first spindle group Gl rotationally moves, and a balance of 

holding forces of the substrate W by the spindles 50A to 50C can be thereby uniform. 

[0070] 

Incidentally, in another embodiment, even after the motor 28 is driven to rotate 

the driving rollers 52 of the driving spindles 50A and 50C to rotate the substrate W, it 
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may be detected whether the rollers are in contact with a peripheral portion of the 

substrate W with a pressing force equal to each other, for example, using a load cell (not 

shown) disposed in a spindle for supporting the rollers. Based on the detection result, a 

position adjustment mechanism (not shown) disposed on either the first moving 

mechanism 10 or the second moving mechanism 20 may correct a relative distance 

between the first spindle group Gl and the second spindle group G2, and subsequently 

cleaning may be performed. Alternatively, the relative distance between the first spindle 

group G1 and the second spindle group G2 may be corrected by considering the 

calculation result of the rotational speed of the substrate W and the pressing force 

detected using the load cell (not shown), and subsequently cleaning may be performed. 

As a result, it is possible to more reliably suppress slip occurring between the driven 

roller and the substrate by pressing the driven roller against the substrate with a relatively 

strong force while suppressing deformation of the substrate or the like, and to stabilize 

the quality of cleaning of the substrate while accurately measuring the rotational speed of 

the substrate. 

[0071] 

As described above, according to the substrate cleaning apparatus of the present 

embodiment, the rotation detector 53 detects the rotational speed of the driven roller 54, 

and it is thereby possible to stabilize the quality of cleaning of the substrate W while 

accurately measuring the rotational speed of the substrate W. 

Furthermore, according to a substrate processing apparatus 200 of the present 

embodiment, when the substrate W polished by the polishing section 103 is cleaned by 

the substrate cleaning apparatuses 201 A, 201B, 202A, and 202B, it is possible to 

suppress, for example, attachment of dirt of the driving roller 52 or the driven roller 54 to 

the substrate W again and to stabilize the quality of the processed substrate W while 



31 

accurately measuring the rotational speed of the substrate W. 

[0072] 

Note that the technical scope of the present invention is not limited to the above 

embodiment, and various modifications can be made without departing from the gist of 

the present invention. 

For example, in the above embodiment, each of the first spindle group Gl and 

the second spindle group G2 has two spindles, but the number of spindles included in 

each of the spindle groups Gl and G2 may be appropriately changed. 

[0073] 

In addition, in the above embodiment, the rotational speed of the driven roller 54 

is detected by the dogs 53a and the sensor 53b, but the rotational speed of the driven 

roller 54 may be detected by another type of rotation detector. For example, the 

rotational speed of the driven roller 54 may be detected by measuring the peripheral 

speed of the shaft 26 of the idler spindle 50B with a non-contact type speedometer or the 

like. In this case, the non-contact type speedometer corresponds to the rotation detector. 

[0074] 

The moment of inertia when the driven roller 54 rotates may be smaller than the 

moment of inertia when the driving roller 52 rotates. In this case, along with the 

rotation of the substrate W, the driven roller 54 is more likely to rotate, and slip between 

the driven roller 54 and the substrate W hardly occurs. This makes it possible to detect 

the rotational speed of the substrate W more accurately. 

[0075] 

Incidentally, as a method of reducing the moment of inertia when the driven 

roller 54 rotates, it is considered that the outer diameter of the shaft 26 in the idler spindle 

50B is made smaller than the outer diameter of the shaft 26 in another spindle 50 A or 
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50C. Alternatively, as a material of the shaft 26 of the idler spindle 50B, it is also 

considered to adopt a material having a lower density than the material of another shaft 

26. According to these forms, it is possible to reduce the moment of inertia when the 

driven roller 54 rotates while the driving roller 52 and the driven roller 54 which are 

consumables are formed of the same kind of parts. In other words, by making parts of 

the driving roller 52 and the driven roller 54 common, cost can be reduced, and 

maintainability can be improved. 

[0076] 

In the above embodiment, the substrate holding and rotating mechanism 1 in 

which the spindles 50A to 50C extend in the vertical direction and the substrate W is 

horizontally held has been described. However, a substrate holding and rotating 

mechanism in which the substrate W is vertically held, that is, a so-called upright type 

substrate holding and rotating mechanism may be adopted. In this case, it is possible to 

adopt such a form that the whole of the substrate holding and rotating mechanism 1 

described in the above embodiment is tilted by 90°. In this case, when the substrate is 

pressed against the spindle, if the rotational speed is detected for a spindle positioned 

downward as viewed from the center of the substrate, an influence of a load of the 

substrate itself is also estimated. Therefore, it is also possible to detect the rotational 

speed for a spindle positioned upward as viewed from the center of the substrate. 

[0077] 

The substrate processing apparatus 200 of the above embodiment includes both 

the roll type substrate cleaning apparatus and the pencil type substrate cleaning apparatus. 

However, the substrate processing apparatus 200 including either one of the substrate 

cleaning apparatuses may be adopted. The number and arrangement of the substrate 

cleaning apparatuses included in the substrate processing apparatus 200 can be 
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appropriately changed. Alternatively, in place of the above polishing apparatus, another 

semiconductor processing apparatus such as a plating apparatus or a grinding apparatus 

may be used, and the substrate cleaning apparatus may be disposed at a subsequent stage 

of the semiconductor processing apparatus. 

[0078] 

Besides, it is possible to appropriately replace the constituent elements in the 

above embodiment with well-known constituent elements, and the above embodiment 

and modification may be appropriately combined without departing from the gist of the 

present invention. 
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What is claimed is: 

1. A substrate cleaning apparatus comprising: 

a first spindle group comprising a first driving spindle having a first driving 

roller configured to rotate a substrate and an idler spindle having a driven roller rotated 

by the substrate; 

a second spindle group comprising a plurality of second driving spindles each 

having a second driving roller configured to rotate the substrate; 

a cleaning mechanism configured to clean the substrate rotated by the first 

driving roller and the plurality of second driving rollers; and 

a rotation detector configured to detect the rotational speed of the driven roller, 

wherein 

the driven roller is positioned on the opposite side to a direction in which the 

substrate receives a force from the cleaning mechanism. 

2. The substrate cleaning apparatus according to claim 1, wherein a moment of inertia 

when the driven roller is rotated is smaller than a moment of inertia when the first driving 

roller is rotated. 

3. The substrate cleaning apparatus according to claim 1, comprising: 

a first moving mechanism configured to hold the first spindle group so as to be 

slidable and rotationally movable; and 

a second moving mechanism configured to hold the second spindle group so as 

to be slidable and not to be rotationally movable. 
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4. The substrate cleaning apparatus according to claim 1, wherein a substrate holding 

and rotating mechanism comprising the first spindle group and the second spindle group 

is a mechanism in which the substrate is held vertically. 

5. The substrate cleaning apparatus according to claim 1, comprising: 

a dog connected to the idler spindle; and 

a sensor to generate an ON/OFF signal output in response to a movement of the 

dog. 

6. A substrate processing apparatus comprising: 

the substrate cleaning apparatus according to claim 1; and 

a polishing section for polishing the substrate. 

7. A method of cleaning a substrate with the substrate cleaning apparatus according to 

claim 1, comprising: 

holding the substrate on a substrate holding and rotating mechanism comprising 

the first spindle group and the second spindle group; 

rotating the substrate; 

cleaning the substrate with a cleaning member while injecting a cleaning liquid 

to the substrate; 

stopping injection of the cleaning liquid; and 

separating the cleaning member from the substrate to stop rotation of the 

substrate. 


