
SUBSTRATE PROCESSING APPARATUS 

BACKGROUND OF THE INVENTION 

TECHNICAL FIELD 

[0001] The present invention relates to an apparatus for 

processing a substrate, such as a semiconductor wafer. 

BACKGROUND ART 

[0002] Chemical mechanical polishing (CMP) apparatuses for 

polishing a surface of a substrate have been known in 

production of semiconductor devices. In a CMP apparatus, a 

polishing pad- is pasted on the upper surface of a polishing 

table to form a polishing surface. The CMP apparatus presses 

a polishing target surface of a substrate held by a top ring 

against the polishing surface, and rotates the polishing table 

and the top ring while supplying a slurry as a polishing 

liquid to the polishing surface. Accordingly, the polishing 

surface and the polishing target surface are relatively moved 

with the surfaces being in sliding contact, and the polishing 

target surface is polished. 

[0003] In a typical CMP apparatus, the polishing table or 

the pol-ishing pad is larger than a substrate to be polished.' 

While the substrate is held by the top ring such that a 

polishing target surface faces downward, the substrate is 

polished. The polished substrate is cleaned by a sponge 

member, such as of polyvinyl alcohol (PVA), rotating in 

contact with the substrate, and is then dried. 

[0004] The applicant of the present application has filed an 

application on a technique where, after polishing of a 

- 1 -



substrate, a finishing process unit that presses a contact 

member having a smaller diameter than the substrate against 

the polished substrate to relatively move the contact member 

is provided in a CMP apparatus separately from a main 

polishing unit, and the substrate is slightly and additionally 

polished and cleaned (Japanese Patent Laid-Open No. 8-71511). 

[0005] The CMP apparatus includes: a polishing unit for 

performing a substrate polishing process; a cleaning unit for 

performing a substrate cleaning process and drying process; 

and a load/unload unit that passes a substrate to the 

polishing unit and receives the substrate having been 

subjected to the cleaning process and the drying process by 

the cleaning unit. The CMP apparatus further includes a 

conveyor mechanism that conveys the substrate in the polishing 

unit, the cleaning unit, and the load/unload unit. The CMP 

apparatus sequentially performs various types of processes 

including polishing, cleaning and drying, while allowing the 

conveyor mechanism to convey the substrate. A cleaning unit 

has been disclosed that brings a cleaning member into contact 

with a semiconductor substrate to scrub and clean the 

substrate, and then brings the cleaning member having-been 

cleaned into contact with a flat and rough surface of a 

correction member to perform self-cleaning (see Japanese 

Patent Laid-Open No. 9-92633). 

[0006] In some cases, a substrate processing apparatus may 

be provided with a buff process module. The buff process 

module applies at least one of a buff-polishing process and a 

buff-cleaning process to a substrate. The buff-polishing 
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process is a process that relatively moves a wafer and a buff 

pad against each other while the buff pad is in contact with 

the wafer, and causes a slurry to intervene between the wafer 

and the buff pad, thereby polishing and removing unwanted 

portions on a processing target surface of the wafer. On the 

other hand, the buff-cleaning process is a process that 

relatively moves the wafer and the buff pad against each other 

while the buff pad is in contact with the wafer, and causes a 

cleaning process liquid (a chemical solution, or the chemical 

solution and pure water) to intervene between the wafer and 

the buff pad, thereby removing contaminants on the surface of 

the wafer or modifying the property of the processing target 

surface. 

[0007] Unfortunately, continuation of the buff-polishing 

process and the buff-cleaning process by the buff pad clogs 

the surface of the buff pad, thereby reducing the polishing 

performance and the cleaning performance. Accordingly, in 

order to renew the performance of the buff pad, conditioning 

which is referred to as a dressing process is required. The 

conditioning is performed by a conditioner. The conditioner 

includes a dressing table, and a dresser installed on the 

dressing table. The dressing table can be rotated by a drive 

mechanism. The dresser may be formed of a diamond dresser or 

a brush dresser, or a combination of these dressers. 

[0008] When the buff pad is conditioned, the buff process 

module swings the buff arm such that the buff pad reaches a 

position facing the dresser. The buff process module rotates 

the dressing table about a predetermined rotation axis while 

- 3 -



rotating the buff head, and presses the buff pad against the 

dresser, thereby applying the dressing process to the buff pad 

(conditioning) . 

[0009] The attached FIG. 38 does not show the buff pad, but 

shows the dresser 4-33A used for the polishing unit. The 

polishing unit adopts the dresser 4-33A having a smaller 

diameter than a polishing pad 4-10, which has a larger 

diameter. In the dressing process, a process liquid is 

dropped from a process liquid supply nozzle 4-32A onto the 

center of the polishing pad 4-10, and the dresser 4-33A moves 

to and from along a radius of the polishing pad 4-10. This 

movement is combined with the rotational motion of the 

polishing pad 4-10, thereby applying the dressing process to 

the entire surface of the polishing pad 4-10. In many cases, 

the process liquid for the polishing pad 4-10 may be a liquid 

with a high viscosity, such as a slurry. Unfortunately, solid 

components made from the process liquid adhere and deposit 

into grooves formed on the surface of the polishing pad 4-10. 

Such contamination cannot be removed only by the dressing 

process. Accordingly, a cleaning mechanism referred to as an 

atomizer 4-34A is used to clean the surface of the polishing 

pad 4-10. Here, as shown in FIG. 36B, the atomizer 4-34A is a 

cleaning mechanism that can jet a high pressure liquid or a 

mixture of the liquid and a gas to the polishing pad 4-10. As 

shown in FIG. 38A, the atomizer 4-34A is disposed for a radius 

portion of the polishing pad, the polishing pad 4-10 is 

rotated at the same time of jetting of the high pressure 

cleaning fluid, thereby removing the contamination adhering 
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and depositing in the grooves of the polishing pad 4-10. 

[0010] In a finishing process unit, in order to bring a 

contact member into contact at a high pressure and improve the 

cleaning effect and to increase the polishing speed, a 

substrate is required to be held by a table that is in contact 

with the entire rear surface of the substrate. In the case 

where a substrate is supported by a table that supports the 

substrate at an entire surface, abrasive grains and polishing 

by-products (organic residues) sometimes accumulate on the 

table surface, and contaminates the substrate to be processed. 

Accordingly, the table that supports the substrate, and 

structural components (a substrate conveyor mechanism etc.) 

accompanying the table are always required to have high 

cleanliness. 

[0011] The present invention has an object to improve the 

degree of cleaning of a table on which a substrate is mounted 

and structural components accompanying the table during a 

polishing process. 

[0012] The conventional technique only cleans the buff pad 

by relatively moving the buff pad and the dresser against each 

other. The cleaning process can thus be achieved to a certain 

extent, only with which the buff pad however cannot 

sufficiently cleaned in some cases. 

[0013] Accordingly, the invention of the present application 

has an object to provide a buff process module having an 

enhanced buff pad cleaning power. 

[0014] If the buff process module in the aforementioned 

example is provided with an atomizer, the following problem 
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occurs. That is, in the example of the conventional technique 

in FIGS. 38A and 38B, the polishing pad 4-10 has a larger 

diameter than the dresser 4-33A has. Consequently, in the 

example of FIGS. 38A and 38B, the atomizer 4-34 can be 

installed so as to face an area on the surface of the 

polishing pad 4-10 that is not covered with the dresser 4-33A. 

[0015] On the contrary, in the buff process module, the buff 

pad has a size equivalent or smaller than the dresser. 

Consequently, in the buff process module, the entire surface 

of the buff pad is covered with the dresser. As a result, 

unlike the conventional technique, it is difficult to install 

the atomizer in the buff process module. 

[0016] Accordingly, the invention of the present application 

has an object to provide an atomizer applicable to a buff 

process module that includes a buff pad having a size 

equivalent to or smaller than a dresser. 

[0017] Furthermore, the aforementioned conventional 

technique has the following problems. That is, when the 

dresser of the conditioner continues applying the dressing 

process to the buff pad, contamination accumulates. 

Consequently, the surface of the dresser is required to be 

periodically cleaned (dress-rinsed). At this time, the 

surface of the dresser and the surface of the wafer, which is 

a processing target object, reside in the substantially same 

surface. This arrangement is adopted because the buff-

polishing process, the buff-cleaning process and the dressing 

process can be achieved only by parallel (e.g., horizontal) 

movement of the buff pad. Unfortunately, if no measures are 
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taken for cleaning the dresser, the cleaning liquid jetted 

toward the dresser is dispersed to the wafer and contaminates 

the wafer. 

[0018] Accordingly, the invention of the present application 

has an object to provide a conditioner that does not 

contaminate the wafer on the buff table adjacent to the 

dresser even when the dresser is cleaned (dress-rinsed). 

[0019] Furthermore, the aforementioned cleaning unit adopts 

only one cleaning method. Consequently, a cleaning target 

member cannot be sufficiently cleaned in some cases. For 

example, if grooves are formed on the cleaning target member, 

particles having entered the grooves (e.g., a slurry used for 

polishing, polishing dust on a substrate, etc.) cannot be 

sufficiently removed only by brushing in some cases. In such 

cases, it is preferred that in addition to the process of 

dressing the cleaning member using a brush or the like, 

pressurized water be separately jetted to the cleaning member 

by the atomizer to sufficiently remove the particles. That is, 

it is preferred that two or more types of conditioning be 

performed. If the two or more types of conditioning are to be 

performed, multiple conditioning devices are required to be 

installed for performing the respective types of conditioning. 

In this case, the installation space of the devices increases 

with the number of the conditioning devices. The increase, in 

turn, increases the entire size of the facility. Furthermore, 

the cleaning member is required to be moved between these 

devices. Consequently, the processing time is increased by a 

time required for the movement. These problems are commonly 
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found not only in the cleaning unit but also in a final 

polishing unit that performs final polishing after polishing 

by a main polishing unit. 

SUMMARY OF INVENTION 

[0020] The present invention is made to solve at least a 

part of the aforementioned problem, and can be achieved as the 

following embodiments. 

[0021] [Embodiment 1] 

Embodiment 1 of the present invention is an apparatus 

for buff-processing a processing target object, including: a 

buff table that includes a support surface for supporting the 

processing target object; and a nozzle for supplying the 

support surface with a chemical solution for cleaning the 

support surface of the buff table. 

[0022] [Embodiment 2] 

Embodiment 2 of the present invention is the 

apparatus for buff-processing according to Embodiment 1, 

wherein the buff table includes astage film, and a surface of 

the stage film serves as the support surface for supporting 

the processing target object. 

[0023] [Embodiment 3] 

Embodiment 3 of the present invention is the 

apparatus for buff-processing according to Embodiment 1 or 2, 

wherein the nozzle is configured such that a direction of the 

nozzle can be changed in a plane of the buff table. 

[0024] [Embodiment 4] 

Embodiment 4 of the present invention is the 

apparatus for buff-processing according to any one of 



Embodiments 1 to 3, wherein the nozzle is configured such that 

a direction of the nozzle can be changed in a plane 

perpendicular to a plane of the buff table. 

[0025] [Embodiment 5] 

Embodiment 5 of the present invention is the 

apparatus for buff-processing according to any one of 

Embodiments 1 to 4, wherein the nozzle is configured such that 

a position of .the nozzle can be changed in a direction 

perpendicular to a plane of the buff table. 

[0026] [Embodiment 6] 

Embodiment 6 of the present invention is the 

apparatus for buff-processing according to any one of 

Embodiments 1 to 5, wherein the buff table includes a fluid 

passage that extends to the support surface and is for 

supplying a fluid to the support surface through the buff 

table while the support surface of the buff table is cleaned. 

[0027] [Embodiment 7] 

Embodiment 7 of the present invention is the 

apparatus for buff-processing according to Embodiment 6, 

wherein the fluid passage is configured to communicate with a 

pure water and/or chemical solution supply source. 

[0028] [Embodiment 8] 

Embodiment 8 of the present invention is the 

apparatus for buff-processing according to Embodiment 6 or 7, 

wherein the fluid passage is configured to be communicable 

with a vacuum source for causing the processing target object 

to be vacuum-sucked onto the support surface while the 

processing target object is buff-processed. 
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[0029] [Embodiment 9] 

Embodiment 9 of the present invention is the 

apparatus for buff-processing according to any one of 

Embodiments 1 to 8, further including a cleaning mechanism for 

cleaning the support surface of the buff table through 

physical contact. 

[0030] [Embodiment 10] 

Embodiment 10 of the present invention is the 

apparatus for buff-processing according to Embodiment 9, 

further including a buff head to which a buff pad for buff-

processing the processing target object through physical 

contact can be attached, wherein the apparatus is configured 

to clean the support surface of the buff table through 

physical contact using the buff head and the buff pad. 

[0031] [Embodiment 11] 

Embodiment 11 of the present invention is the 

apparatus for buff-processing according to Embodiment 10, 

further including a fluid passage for supplying a fluid to the 

support surface through the buff head and the buff pad. 

[0032] [Embodiment 12] 

Embodiment 12 of the present invention is the 

apparatus for buff-processing according to Embodiment 9, 

further including a buff head to which a buff pad for buff-

processing the processing target object through physical 

contact can be attached, wherein the buff head is configured 

such that a brush or a sponge member for cleaning the support 

surface of the buff table through physical contact can be 

attached to the buff head. 
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[0033] [Embodiment 13] 

Embodiment 13 of the present invention is the 

apparatus for buff-processing according to Embodiment 9, 

further including: a buff head to which a buff pad for buff-

processing the processing target object through physical 

contact can be attached; and a cleaning head to which a 

cleaning member, a brush, or a sponge member for cleaning the 

support surface of the buff table through physical contact can 

be attached. 

[0034] [Embodiment 14] 

Embodiment 14 of the present invention is the 

apparatus for buff-processing according to Embodiment 9, 

further including a roll sponge member configured to clean the 

support surface of the buff table through physical contact by 

rotating on the buff table. 

[0035] [Embodiment 15] 

Embodiment 15 of the present invention is the 

apparatus for buff-processing according to any one of 

Embodiments 1 to 14, further including at least one of an 

atomizer cleaner, an ultrasonic cleaner, and a cavitation jet 

cleaner for cleaning the support surface of the buff table. 

[0036] [Embodiment 16] 

Embodiment 16 of the present invention is any one of 

Embodiments 1 to 15, wherein the buff table includes a 

conveyor mechanism for conveying the processing target object 

to and/or from the buff table, and the apparatus is configured 

such that the conveyor mechanism is cleaned while the support 

surface is cleaned. 
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[0037] [Embodiment 17] 

Embodiment 17 of the present invention provides a 

method of cleaning a support surface of a buff table of an 

apparatus for buff-processing a processing target object, the 

buff table being for supporting the processing target object, 

the method including a step of supplying the support surface 

with a chemical solution for cleaning the support surface of 

the buff table. 

[0038] [Embodiment 18] 

Embodiment 18 of the present invention is the method 

of cleaning the support surface of the buff table according to 

Embodiment 17, wherein the buff table includes a stage film, 

and a surface of the stage film serves as the support surface 

for supporting the processing target object. 

[0039] [Embodiment 19] 

Embodiment 19 of the present invention is the method 

of cleaning the support surface of the buff table according to 

Embodiment 17 or 18, wherein the buff table includes a 

conveyor mechanism for conveying the processing target object 

to and/or from the buff table, and the method further includes 

a step of cleaning the conveyor mechanism while cleaning the 

support surface. 

[0040] [Embodiment 20] 

Embodiment 20 of the present invention is the method 

of cleaning the support surface of the buff table according to 

any one of Embodiments 17 to 19, further including a step of 

changing a position where the chemical solution is supplied to 

the support surface, while the support surface of the buff 
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table is cleaned. 

[0041] [Embodiment 21] 

Embodiment 21 of the present invention is the method 

of cleaning the support surface of the buff table according to 

any one of Embodiments 17 to 20, wherein the buff table 

includes a fluid passage that extends to the support surface 

and is for supplying a fluid to the support surface through 

the buff table while the support surface of the buff table is 

cleaned, and the method further includes a step of causing the 

fluid to flow through the fluid passage. 

[0042] [Embodiment 22] 

Embodiment 22 of the present invention is the method 

of cleaning the support surface of the buff table according to 

Embodiment 21, further including a step of causing pure water 

and/or the chemical solution to flow through the fluid passage. 

[0043] [Embodiment 23] 

Embodiment 23 of the present invention is the method 

of cleaning the support surface of the buff table according to 

any one of Embodiments 17 to 22, further including a step of 

cleaning the support surface of the buff table through 

physical contact. 

[0044] [Embodiment 24] 

Embodiment 24 of the present invention is the method 

of cleaning the support surface of the buff table according to 

any one of Embodiments 17 to 23, wherein the apparatus 

includes a buff head to which a buff pad for buff-processing 

the processing target object through physical contact can be 

attached, and the method further includes a step of cleaning 
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the support surface of the buff table through physical contact 

using the buff head and the buff pad. 

[0045] [ Embodiment 25] 

Embodiment 25 of the present invention is the method 

of cleaning the support surface of the buff table according to 

Embodiment 24, wherein the apparatus includes a fluid passage 

for supplying a fluid to the support surface through the buff 

head and the buff pad, and the method further includes a step 

of supplying the fluid through the fluid passage. 

[0046] [Embodiment 26] 

Embodiment 26 of the present invention is the method 

of cleaning the support surface of the buff table according to 

Embodiment 23, further including a step of cleaning the 

support surface of the buff table using a brush or a sponge 

member. 

[0047] [Embodiment 27] 

Embodiment 27 of the present invention is the method 

of cleaning the support surface of the buff table according to 

any one of Embodiments 17 to 2 6, further including a step of 

cleaning the support surface of the buff table using at least 

one of an atomizer cleaner, an ultrasonic cleaner, and a 

cavitation jet cleaner. 

[0048] [Embodiment 28] 

Embodiment 28 of the present invention provides an 

apparatus for buff-processing a processing target object, 

including: a buff table that includes a support surface for 

supporting the processing target object; and chemical solution 

supplying device for supplying the support surface with a 
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chemical solution for cleaning the support surface of the buff 

table. 

[0049] [Embodiment 29] 

Embodiment 29 of the present invention is the 

apparatus for buff-processing the processing target object 

according to Embodiment 28, wherein the buff table includes a 

stage film, and a surface of the stage film serves as the 

support surface for supporting the processing target object. 

[0050] [Embodiment 30] 

Embodiment 30 of the present invention is the 

apparatus for buff-processing the processing target object 

according to Embodiment 28 or 29, wherein the buff table 

includes a conveyor mechanism for conveying the processing 

target object to and/or from the buff table, and the apparatus 

is configured such that the conveyor mechanism is cleaned 

while the support surface is cleaned. 

[0051] [Embodiment 31] 

Embodiment 31 of the present invention is the 

apparatus for buff-processing the processing target object 

according to any one of Embodiments 28 to 30, wherein the buff 

table includes a fluid passage that extends to the support 

surface and is for supplying a fluid to the support surface 

through the buff table while the support surface of the buff 

table is cleaned. 

[0052] [Embodiment 32] 

Embodiment 32 of the present invention is the 

apparatus for buff-processing the processing target object 

according to Embodiment 31, wherein the fluid passage is 
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configured to be communicable with a vacuum source for causing 

the processing target object to be vacuum-sucked onto the 

support surface while the processing target object is buff-

processed. 

[0053] [Embodiment 33] 

Embodiment 33 of the present invention is the 

apparatus for buff-processing the processing target object 

according to any one of Embodiments 28 to 32, further 

including a cleaning mechanism for cleaning the support 

surface of the buff table through physical contact. 

[0054] [Embodiment 34] 

Embodiment 34 of the present invention is the 

apparatus for buff-processing the processing target object 

according to Embodiment 33, further including a buff head to 

which a buff pad for buff-processing the processing target 

object through physical contact can be attached, wherein the 

apparatus is configured to clean the support surface of the 

buff table through physical contact using the buff head and 

the buff pad. 

[0055] [Embodiment 35] 

Embodiment 35 of the present invention is the 

apparatus for buff-processing the processing target object 

according to Embodiment 34, further including a fluid passage 

for supplying a fluid to the support surface through the buff 

head and the buff pad. 

[0056] [Embodiment 36] 

Embodiment 36 of the present invention is the 

apparatus for buff-processing the processing target object 
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according to Embodiment 33, further including a buff head to 

which a buff pad for buff-processing the processing target 

object through physical contact can be attached, wherein the 

buff head is configured such that a brush or a sponge member 

for cleaning the support surface of the buff table through 

physical contact can be attached to the buff head. 

[0057] [Embodiment 37] 

Embodiment 37 of the present invention is the 

apparatus for buff-processing the processing target object 

according to Embodiment 33, further including: a buff head to 

which a buff pad for buff-processing the processing target 

object through physical contact can be attached; and a 

cleaning head to which a cleaning member, a brush, or a sponge 

member for cleaning the support surface of the buff table 

through physical contact can be attached. 

[0058] [Embodiment 38] 

Embodiment 38 of the present invention is the 

apparatus for buff-processing the processing target object 

according to Embodiment 33, further including a roll sponge 

member configured to clean the support surface of the buff 

table through physical contact by rotating on the buff table. 

[0059] [Embodiment 39] 

Embodiment 39 of the present invention is the 

apparatus for buff-processing the processing target object 

according to any one of Embodiments 28 to 38, further 

including at least one of an atomizer cleaner, an ultrasonic 

cleaner, and a cavitation jet cleaner for cleaning the support 

surface of the buff table. 
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[0060] [ Embodiment 40] 

Embodiment 40 of the present invention provides an 

apparatus for buff-processing a processing target object, 

including: a buff table that includes a support surface for 

supporting the processing target object; and a cleaning 

mechanism for cleaning the support surface of the buff table 

through physical contact. 

[0061] [Embodiment 41] 

Embodiment 41 of the present invention is the 

apparatus for buff-processing the processing target object 

according to Embodiment 40, further including a buff head to 

which a buff pad for buff-processing the processing target 

object through physical contact can be attached, wherein the 

apparatus is configured to clean the support surface of the 

buff table through physical contact using the buff head and 

the buff pad. 

[0062] [Embodiment 42] 

Embodiment 42 of the present invention is the 

apparatus for buff-processing the processing target object 

according to Embodiment 41, further including a fluid passage 

for supplying a fluid to the support surface through the buff 

head and the buff pad. 

[0063] [Embodiment 43] 

Embodiment 4 3 of the present invention is the 

apparatus for buff-processing the processing target object 

according to Embodiment 40, further including a buff head to 

which a buff pad for buff-processing the processing target 

object through physical contact can be attached, wherein the 
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buff head is configured such that a brush or a sponge member 

for cleaning the support surface of the buff table through 

physical contact can be attached to the buff head. 

[0064] [Embodiment 44] 

Embodiment 44 of the present invention is the 

apparatus for buff-processing the processing target object 

according to Embodiment 40, further including: a buff head to 

which a buff pad for buff-processing the processing target 

object through physical contact can be attached; and a 

cleaning head to which a cleaning pad, a brush, or a sponge 

member for cleaning the support surface of the buff table 

through physical contact can be attached. 

[0065] [Embodiment 45] 

Embodiment 45 of the present invention is the 

apparatus for buff-processing the processing target object 

according to Embodiment 40, further including a roll sponge 

member configured to clean the support surface of the buff 

table through physical contact by rotating on the buff table. 

[0066] [Embodiment 46] 

Embodiment 4 6 of the present invention is the 

apparatus for buff-processing the processing target object 

according to any one of Embodiments 40 to 45, further 

including at least one of an atomizer cleaner, an ultrasonic 

cleaner, and a cavitation jet cleaner for cleaning the support 

surface of the buff table. 

[0067] [Embodiment 47] 

Embodiment 47 of the present invention is the 

apparatus for buff-processing the processing target object 
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according to any one of Embodiments 40 to 46, further 

including a nozzle for supplying the support surface with a 

liquid for cleaning the support surface of the buff table. 

[0068] [Embodiment 48] 

Embodiment 48 of the present invention is the 

apparatus for buff-processing the processing target object 

according to Embodiment 47, wherein the nozzle is configured 

such that a direction of the nozzle can be changed in a plane 

of the buff table. 

[0069] [Embodiment 49] 

Embodiment 4 9 of the present invention is the 

apparatus for buff-processing the processing target object 

according to Embodiment 47 or 48, wherein the nozzle is 

configured such that a direction of the nozzle can be changed 

in a plane perpendicular to a plane of the buff table. 

[0070] [Embodiment 50] 

Embodiment 50 of the present invention is the 

apparatus for buff-processing the processing target object 

according to any one of Embodiments 47 to 49, wherein the 

nozzle is configured such that a position of the nozzle can be 

changed in a direction perpendicular to a plane of the buff 

table. 

[0071] [Embodiment 51] 

Embodiment 51 of the present invention is the 

apparatus for buff-processing the processing target object 

according to any one of Embodiments 40 to 50, wherein the buff 

table includes a fluid passage that extends to the support 

surface and is for supplying a fluid to the support surface 
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through the buff table while the support surface of the buff 

table is cleaned. 

[0072] [Embodiment 52] 

Embodiment 52 of the present invention is the 

apparatus for buff-processing the processing target object 

according to Embodiment 51, wherein the fluid passage is 

configured to communicate with a pure water and/or chemical 

solution supply source. 

[0073] [Embodiment 53] 

Embodiment 53 of the present invention is the 

apparatus for buff-processing the processing target object 

according to Embodiment 51 or 52, wherein the fluid passage is 

configured to be communicable with a vacuum source for causing 

the processing target object to be vacuum-sucked onto the 

support surface while the processing target object is buff-

processed. 

[0074] [Embodiment 54] 

Embodiment 54 of the present invention is the 

apparatus for buff-processing the processing target object 

according to any one of Embodiments 40 to 53, wherein the buff 

table includes a conveyor mechanism for conveying the 

processing target object to and/or from the buff table, and 

the apparatus is configured such that the conveyor mechanism 

is cleaned while the support surface is cleaned. 

[0075] [Embodiment 55] 

Embodiment 55 of the present invention provides a 

method of cleaning a support surface of a buff table of an 

apparatus for buff-processing a processing target object, the 



buff table being for supporting the processing target object, 

the method including a step of cleaning the support surface of 

the buff table through physical contact. 

[0076] [Embodiment 56] 

Embodiment 56 of the present invention is the method 

of cleaning the support surface of the buff table of the 

apparatus for buff-processing the processing target object 

according to Embodiment 55, wherein the apparatus includes a 

buff head to which a buff pad for buff-processing the 

processing target object through physical contact can be 

attached, and the method further includes a step of cleaning 

the support surface of the buff table through physical contact 

using the buff head and the buff pad. 

[0077] [Embodiment 57] 

Embodiment 57 of the present invention is the method 

of cleaning the support surface of the buff table of the 

apparatus for buff-processing the processing target object 

according to Embodiment 56, wherein the apparatus includes a 

fluid passage for supplying a fluid to the support surface 

through the buff head and the buff pad, and the method further 

includes a step of supplying the fluid through the fluid 

passage. 

[0078] [Embodiment 58] 

Embodiment 58 of the present invention is the method 

of cleaning the support surface of the buff table of the 

apparatus for buff-processing the processing target object 

according to Embodiment 55, further including a step of 

cleaning the support surface of the buff table using a brush 
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or a sponge member. 

[0079] [Embodiment 59] 

Embodiment 59 of the present invention is the method 

of cleaning the support surface of the buff table of the 

apparatus for buff-processing the processing target object 

according to any one of Embodiments 55 to 58, further 

including a step of cleaning the support surface of the buff 

table using at least one of an atomizer cleaner, an ultrasonic 

cleaner, and a cavitation jet cleaner. 

[0080] [Embodiment 60] 

Embodiment 60 of the present invention is the method 

of cleaning the support surface of the buff table of the 

apparatus for buff-processing the processing target object 

according to any one of Embodiments 55 to 59, wherein the buff 

table includes a conveyor mechanism for conveying the 

processing target object to and/or from the buff table, and 

the method further includes a step of cleaning the conveyor 

mechanism while cleaning the support surface. 

[0081] [Embodiment 61] 

Embodiment 61 of the present invention is a buff 

process module, including: a buff table on which a processing 

target object is mounted; a buff head that holds a buff pad 

for applying a predetermined process to the processing target 

object; a buff arm that supports and swings the buff head; a 

dresser for dressing the buff pad; and a brush-cleaning 

mechanism that is disposed between the buff table and the 

dresser and is for cleaning the buff pad. 

[0082] [Embodiment 62] 
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Embodiment 62 of the present invention adopts, in 

addition to the configuration of Embodiment 61, a 

configuration wherein the brush-cleaning mechanism can clean 

an entire surface of the buff pad configured to move between 

the buff table and the dresser. 

[0083] [Embodiment 63] 

Embodiment 63 of the present invention adopts, in 

addition to the. configuration of Embodiment 62, a 

configuration wherein the brush-cleaning mechanism is disposed 

such that the brush-cleaning mechanism can be in contact with 

a radius portion of the buff pad configured to move between 

the buff table and the dresser, and can clean the entire 

surface of the buff pad through rotation of the buff head. 

[0084] [Embodiment 64] 

Embodiment 64 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 61 to 

63, a configuration wherein the brush-cleaning mechanism can 

access and retract from a movement path of the buff pad. 

[0085] [Embodiment 65] 

Embodiment 65 of the present invention adopts, in 

addition to the configuration of Embodiment 64, a 

configuration wherein the brush-cleaning mechanism can be 

rotationally moved by a rotary actuator or linearly moved by a 

cylinder. 

[0086] [Embodiment 66] 

Embodiment 66 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 61 to 

65, a configuration wherein a base is provided in proximity to 
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the dresser, and the brush-cleaning mechanism is installed on 

the base. 

[0087] [Embodiment 67] 

Embodiment 67 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 61 to 

66, a configuration wherein cleaning by the brush-cleaning 

mechanism is performed in at least any of stages before, 

during, and after a dre.ss.ing process... 

[0088] [Embodiment 68] 

Embodiment 68 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 61 to 

67, a configuration wherein the brush-cleaning mechanism 

includes a process liquid jet orifice for jetting a process 

liquid toward the buff pad. 

[0089] [Embodiment 69] 

Embodiment 69 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 61 to 

68, a configuration wherein on a surface of the buff pad, a 

groove continuous from a center portion to an outer peripheral 

portion is formed, and a process liquid outlet from which a 

process liquid flows is provided at the center portion of the 

buff pad, and the process liquid flows from the process liquid 

outlet in a state where the buff pad is in contact with the 

dresser. 

[0090] [Embodiment 70] 

Embodiment 7 0 of the present invention adopts, in 

addition to the configuration of Embodiment 69, a 

configuration wherein the groove of the buff pad includes a 
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flow rate reducer that reduces a flow rate of the process 

liquid in proximity to an outermost peripheral portion of the 

buff pad. 

[0091] [Embodiment 71] 

Embodiment 71 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 61 to 

70, a configuration wherein a dresser groove is formed on a 

surface of the dresser. 

[0092] [Embodiment 72] 

Embodiment 72 of the present invention adopts, in 

addition to the configuration of Embodiment 71, a 

configuration wherein the dresser groove is radial or spiral. 

[0093] [ Embodiment 73] 

Embodiment 73 of the present invention adopts, in 

addition to the configuration of Embodiment 68, a 

configuration wherein an adjustment valve configured to adjust 

at least one of a flow rate or a pressure of the process 

liquid communicates with the process liquid jet orifice. 

[0094] [Embodiment 74] 

Embodiment 74 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 61 to 

73, a configuration wherein a buff pad cover configured to 

prevent the process liquid from dispersing is provided in 

proximity to the buff pad. 

[0095] [ Embodiment 75] 

Embodiment 75 of the present invention adopts, in 

addition to the configuration of Embodiment 74, a 

configuration wherein at least a part of the buff arm performs 
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a part of a function of the buff pad cover. 

[0096] [Embodiment 7 6] 

Embodiment 7 6 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 61 to 

75, a configuration wherein the process liquid is at least one 

liquid selected from a group consisting of deionized water, a 

chemical solution and a slurry, or a mixture of the liquid and 

compressed air. 

[0097] [Embodiment 77] 

Embodiment 7 7 of the present invention adopts, in 

addition to the configuration of Embodiment 76, a 

configuration wherein supply of each of the liquids is 

switchable. 

[0098] [Embodiment 78] 

Embodiment 7 8 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 69 to 

77, a configuration wherein the buff pad is cleaned by an 

ultrasonic cleaning fluid instead of or together with the 

process liquid. 

[0099] [Embodiment 79] 

Embodiment 7 9 of the present invention adopts a 

configuration of a substrate processing apparatus, including 

the buff process module according to any one of Embodiments 61 

to 78. 

[0100] [Embodiment 80] 

Embodiment 8 0 of the present invention adopts a 

configuration of a buff pad cleaning method for cleaning a 

buff pad for applying a predetermined process to a processing 

- 27 -



target object, including: supporting and swinging a buff head 

that holds the buff pad by a buff arm; and cleaning the buff 

pad by a brush-cleaning mechanism disposed between a buff 

table on which the processing target object is mounted and a 

dresser for dressing the buff pad. 

[0101] [ Embodiment 81] 

Embodiment 81 of the present invention adopts, in 

addition to the configuration of Embodiment 80, a 

configuration wherein the brush-cleaning mechanism cleans an 

entire surface of the buff pad configured to move between the 

buff table and the dresser. 

[0102] [Embodiment 82] 

Embodiment 82 of the present invention adopts, in 

addition to the configuration of Embodiment 81, a 

configuration wherein the entire surface of the buff pad is 

cleaned by the brush-cleaning mechanism disposed such that the 

brush-cleaning mechanism can be in contact with a radius 

portion of the buff pad configured to move between the buff 

table and the dresser, while the buff head is rotated. 

[0103] [Embodiment 83] 

Embodiment 83 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 80 to 

82, a configuration wherein the brush-cleaning mechanism can 

access and retract from a movement path of the buff pad. 

[0104] [Embodiment 84] 

Embodiment 84 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 80 to 

83, a configuration wherein the brush-cleaning mechanism is 
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rotationally moved by a rotary actuator or linearly moved by a 

cylinder. 

[0105] [Embodiment 85] 

Embodiment 85 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 80 to 

84, a configuration wherein cleaning by the brush-cleaning 

mechanism is performed in at least any of stages before, 

during, and after a dressing process. 

[0106] [Embodiment 86] 

Embodiment 8 6 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 80 to 

85, a configuration wherein cleaning by the brush-cleaning 

mechanism is performed while a process liquid is jetted from a 

process liquid jet orifice provided for the brush-cleaning 

mechanism. 

[0107] [Embodiment 87] 

Embodiment 87 of the present invention adopts a 

configuration of a buff process module, including: a buff pad 

held by a buff head; and a cleaning mechanism that cleans a 

surface of the buff pad, wherein a groove is formed on the 

surface of the buff pad, and the cleaning mechanism includes 

an atomizer that jets a high pressure cleaning fluid to remove 

deposit in the groove. 

[0108] [Embodiment 88] 

Embodiment 88 of the present invention adopts, in 

addition to the configuration of Embodiment 87, a 

configuration wherein the atomizer is disposed below the buff 

pad that faces perpendicularly downward. 
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[0109] [Embodiment 89] 

Embodiment 8 9 of the present invention adopts, in 

addition to the configuration of Embodiment 87 or 88, a 

configuration wherein the buff pad is movable between a buff 

table configured to hold a substrate and a dresser configured 

to dresse the buff pad, and the atomizer is disposed in a 

movement path of the buff pad. 

[0110] [Embodiment 90] 

Embodiment 90 of the present invention adopts, in 

addition to the configuration of Embodiment 8 9, a 

configuration wherein the buff head can be apart from the 

dresser, and the atomizer is positioned between the buff head 

and the dresser, and jets the high pressure cleaning fluid. 

[0111] [Embodiment 91] 

Embodiment 91 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 87 to 

90, a configuration wherein the atomizer is freely movable. 

[0112] [Embodiment 92] 

Embodiment 92 of the present invention adopts, in 

addition to the configuration of Embodiment 91, a 

configuration wherein the atomizer can be rotationally moved 

by a rotary actuator or linearly moved by a cylinder. 

[0113] [Embodiment 93] 

Embodiment 93 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 87 to 

92, a configuration wherein the atomizer is positioned such 

that the atomizer can clean at least a radius portion of the 

buff pad, and can clean the entire surface through rotation of 
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the buff pad. 

[0114] [Embodiment 94] 

Embodiment 94 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 87 to 

93, a configuration wherein the atomizer includes a plurality 

of fluid jet orifices along a linearly shaped main body. 

[0115] [Embodiment 95] 

Embodiment 95 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 87 to 

94, a configuration wherein a cover configured to prevent the 

high pressure cleaning fluid from dispersing is provided in 

proximity to the buff pad. 

[0116] [Embodiment 96] 

Embodiment 96 of the present invention adopts, in 

addition to the configuration of Embodiment 95, further 

including a buff arm that holds the buff head, a configuration 

wherein the buff arm is covered with the cover. 

[0117] [Embodiment 97] 

Embodiment 97 of the present invention adopts, in 

addition to the configuration of Embodiment 95 or 96, a 

configuration wherein instead of the cover, a fixed cover 

fixed around the dresser is provided. 

[0118] [Embodiment 98] 

Embodiment 98 of the present invention adopts, in 

addition to the configuration of Embodiment 97, a 

configuration wherein the fixed cover has a notch formed to 

avoid contact with the buff arm. 

[0119] [Embodiment 99] 
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Embodiment 99 of the present invention adopts, in 

addition to the configuration of Embodiment 96, a 

configuration wherein the buff arm itself has a function of 

the cover. 

[0120] [Embodiment 100] 

Embodiment 100 of the present invention adopts, in 

addition to the configuration of Embodiment 96, a 

configuration wherein the-atomizer.jets the high pressure 

cleaning fluid while being positioned below the buff arm. 

[0121] [Embodiment 101] 

Embodiment 101 of the present invention adopts, in 

addition to the configuration of Embodiment 96 or 100, a 

configuration wherein the atomizer cleans a lower surface of 

the buff arm at a same time of cleaning the buff pad. 

[0122] [Embodiment 102] 

Embodiment 102 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 87 to 

101, a configuration wherein the cleaning mechanism further 

includes at least one of an ultrasonic cleaning mechanism and 

a brush-cleaning mechanism in a cleaning liquid container. 

[0123] [Embodiment 103] 

Embodiment 103 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 87 to 

102, a configuration wherein the high pressure cleaning fluid 

is a liquid or a mixed fluid of the liquid and a gas. 

[0124] [Embodiment 104] 

Embodiment 104 of the present invention adopts, in 

addition to the configuration of Embodiment 103, a 
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configuration wherein the cleaning liquid is at least any one 

liquid selected from a group consisting of deionized water, a 

chemical solution and a slurry, or a mixture of the liquid and 

compressed air. 

[0125] [Embodiment 105] 

Embodiment 105 of the present invention adopts, in 

addition to the configuration of Embodiment 104, a 

configuration wherein supply of each type of the liquid is 

switchable. 

[0126] [Embodiment 106] 

Embodiment 106 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 87 to 

105, a configuration wherein an ultrasonic cleaning fluid is 

used together with the high pressure cleaning fluid. 

[0127] [Embodiment 107] 

Embodiment 107 of the present invention adopts a 

configuration of a substrate processing apparatus, including 

the buff process module according to any one of Embodiments 87 

to 106. 

[0128] [Embodiment 108] 

Embodiment 108 of the present invention adopts a 

configuration of a buff pad cleaning method for cleaning a 

buff pad used in a substrate processing apparatus, including 

using the buff pad subjected to a dressing process by a 

dresser, and jetting a high pressure cleaning fluid from an 

atomizer to the buff pad. 

[0129] [Embodiment 109] 

Embodiment 109 of the present invention is adopts, in 
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addition to the configuration of Embodiment 108, a 

configuration wherein the jetting of the cleaning fluid to the 

buff pad is performed in parallel with a process to a 

substrate on the buff table. 

[0130] [Embodiment 110] 

Embodiment 110 of the present invention is adopts, in 

addition to the configuration of Embodiment 108 or 109, a 

configuration wherein when the buff pad is disposed- above the 

dresser, the atomizer moves between the buff pad and the 

dresser and jets the cleaning fluid. 

[0131] [Embodiment 111] 

Embodiment 111 of the present invention is adopts, in 

addition to the configuration of any one of Embodiments 108 to 

110, a configuration wherein when a buff arm for swinging the 

buff pad is above the atomizer, the atomizer jets the cleaning 

fluid. 

[0132] [Embodiment 112] 

Embodiment 112 of the present invention adopts a 

configuration of a conditioner including a dresser for 

dressing a buff pad of a substrate processing apparatus, the 

dresser further including a dresser cleaning mechanism 

configured to jet a cleaning liquid to the dresser to clean 

the dresser, wherein a surface of the dresser is at a lower 

position than a position of a buff table disposed adjacent to 

the dresser. 

[0133] [Embodiment 113] 

Embodiment 113 of the present invention adopts, in 

addition to the configuration of Embodiment 112, a 
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configuration wherein the dresser cleaning mechanism jets the 

cleaning liquid in a direction away from the buff table. 

[0134] [Embodiment 114] 

Embodiment 114 of the present invention adopts, in 

addition to the configuration of Embodiment 112 or 113, a 

configuration wherein a cover for preventing the cleaning 

liquid from dispersing is disposed between the dresser and the 

buff table. 

[0135] [Embodiment 115] 

Embodiment 115 of the present invention adopts, in 

addition to the configuration of Embodiment 114, a 

configuration wherein the cover includes a contact avoiding 

mechanism that avoids contact with the swinging buff pad. 

[0136] [Embodiment 116] 

Embodiment 116 of the present invention adopts, in 

addition to the configuration of Embodiment 115, a 

configuration wherein the contact avoiding mechanism includes 

a cover moving mechanism configured to move the cover in an 

axial direction of a rotation axis of the dresser or the buff 

table. 

[0137] [Embodiment 117] 

Embodiment 117 of the present invention adopts, in 

addition to the configuration of Embodiment 115 or 116, a 

configuration wherein the cover includes a substantially 

cylindrical cover that covers at least a part of a periphery 

of the dresser, or a periphery of the buff table, and the 

contact avoiding mechanism includes a notch formed at least "a 

part of the substantially cylindrical cover for allowing the 
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buff pad to pass, and a rotational drive mechanism configured 

to rotate the cover concentrically with a rotation axis of the 

dresser or the buff table. 

[0138] [Embodiment 118] 

Embodiment 118 of the present invention adopts, in 

addition to the configuration of Embodiment 117, a 

configuration wherein the contact avoiding mechanism includes 

a movable cover member for opening and closing the notch. 

[0139] [Embodiment 119] 

Embodiment 119 of the present invention adopts, in 

addition to the configuration of Embodiment 118, a 

configuration wherein the movable cover member is movable 

along a circumferential direction or a central axial direction 

with respect to the cover. 

[0140] [Embodiment 120] 

Embodiment 120 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 112 to 

119, further including an air curtain forming mechanism 

configured to form an air curtain in a space between the buff 

table and this mechanism. 

[0141] [Embodiment 121] 

Embodiment 121 of the present invention adopts, in 

addition to the configuration of Embodiment 120, a 

configuration wherein while jetting of the cleaning liquid is 

stopped, formation of the air curtain is also stopped. 

[0142] [Embodiment 122] 

Embodiment 122 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 112 to 
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121, further including a locally exhausted state forming 

mechanism configured to form a locally exhausted state around 

the dresser. 

[0143] [Embodiment 123] 

Embodiment 123 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 112 to 

122, a configuration wherein the cleaning liquid is a liquid 

including at least any one selected from a group consisting of 

deionized water, a chemical solution and a slurry, or a 

mixture of the liquid and compressed air. 

[0144] [Embodiment 124] 

Embodiment 124 of the present invention adopts, in 

addition to the configuration of Embodiment 123, a 

configuration wherein supply of each type of the liquid is 

switchable. 

[0145] [Embodiment 125] 

Embodiment 125 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 112 to 

124, a configuration wherein an ultrasonic cleaning fluid is 

used together with the high pressure cleaning fluid. 

[0146] [Embodiment 126] 

Embodiment 126 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 112 to 

125, a configuration wherein the cleaning liquid is a high 

pressure cleaning fluid. 

[0147] [Embodiment 127] 

Embodiment 127 of the present invention adopts a 

configuration of a buff process module, including: the 
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conditioner according to any one of Embodiments 112 to 12 6; a 

buff table configured to hold a wafer; and a buff head 

configured to hold a buff pad and to buff-processe the wafer, 

wherein if a cover for preventing the cleaning liquid from 

dispersing is fixedly provided between the dresser and the 

buff table, the buff head is movable in a direction of a 

rotation axis of the dresser or a rotation axis of the wafer, 

and the buff head is movable between the conditioner and the 

buff table in a state of being moved to a higher position than 

a position of the cover. 

[0148] [Embodiment 128] 

Embodiment 128 of the present invention adopts, in 

addition to the configuration of Embodiment 127, a 

configuration wherein a buff table cover is provided at least 

a part of a periphery of the buff table. 

[0149] [Embodiment 129] 

Embodiment 129 of the present invention adopts, in 

addition to the configuration of Embodiment 127 or 128, a 

configuration including a descending air current generating 

mechanism configured to generate a descending air current from 

above the buff table. 

[0150] [Embodiment 130] 

Embodiment 130 of the present invention adopts a 

configuration of a substrate processing apparatus, including 

the conditioner according to any one of Embodiments 112 to 126. 

[0151] [Embodiment 131] 

Embodiment 131 of the present invention adopts a 

configuration of a substrate processing apparatus, including 
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the buff process module according to any one of Embodiments 

127 to 129. 

[0152] [Embodiment 132] 

Embodiment 132 of the present invention adopts a 

configuration of a dresser rinsing method of cleaning a 

dresser in a conditioner, the conditioner including the 

dresser, the dresser being for dressing a buff pad of a 

substrate processing apparatus, the method including: 

providing a dresser cleaning mechanism configured to jet a 

cleaning liquid to the dresser to clean the dresser; disposing 

a surface of the dresser at a lower position than a position 

of a buff table disposed adjacent to the dresser, and jetting 

the cleaning liquid from the dresser cleaning mechanism to the 

dresser. 

[0153] [Embodiment 133] 

Embodiment 133 of the present invention adopts, in 

addition to the configuration of Embodiment 132, a 

configuration wherein the jetting of the cleaning liquid to 

the dresser is performed in parallel with a process to a 

substrate on the buff table. 

[0154] [Embodiment 134] 

Embodiment 134 of the present invention adopts, in 

addition to the configuration of Embodiment 132 or 133, a 

configuration wherein a predetermined cover is provided at 

least at a part of a periphery of the dresser or a periphery 

of the buff table, and when the buff pad is moved between the 

buff table and the dresser, a contact avoiding mechanism is 

operated to avoid contact between the buff pad and the cover. 
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[0155] [Embodiment 135] 

Embodiment 135 of the present invention adopts, in 

addition to the configuration of any one of Embodiments 132 to 

134, a configuration wherein the method performs at least any 

one of forming an air curtain between the buff table and the 

dresser, forming a locally exhausted state around the dresser, 

and forming a descending air current from above the buff table, 

at a same time of jetting the cleaning liquid to the dresser. 

[0156] [Embodiment 136] 

Embodiment 136 of the present invention adopts a 

configuration of a conditioner including a dresser for 

dressing a buff pad of a substrate processing apparatus, 

further including a dresser cleaning mechanism configured to 

jet a cleaning liquid to the dresser to clean the dresser, 

wherein a cover for preventing the cleaning liquid from 

dispersing is provided between the dresser and a buff table 

disposed adjacent to the dresser. 

[0157] [Embodiment 137] 

Embodiment 137 of the present invention adopts a 

configuration of a conditioner including a dresser for 

dressing a buff pad of a substrate processing apparatus, 

further including a dresser cleaning mechanism configured to 

jet a cleaning liquid to the dresser to clean the dresser, 

wherein the dresser cleaning mechanism is configured to jet 

the cleaning liquid in a direction away from the buff table. 

[0158] [Embodiment 138] 

Embodiment 138 of the present invention provides a 

conditioning device for conditioning a buff pad used for a 
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buff process. This conditioning device includes: a base plate 

configured to be rotatable; a first conditioner provided in an 

installation area of the base plate; and a second conditioner 

that is provided in the installation area of the base plate, 

but has different conditioning characteristics than the first 

conditioner has. 

[0159] The conditioning device according to Embodiment 138 

can perform two types of conditioning by the first conditioner 

and the second conditioner in the installation space of one 

base plate. Consequently, the installation space for the 

conditioning device can be reduced in comparison with the case 

of installing multiple conditioning devices each having a 

single type of conditioning function. Furthermore, in the 

case of applying two types of conditioning to the buff pad, 

there is no need to move the buff pad between the two 

conditioning devices. Consequently, the time required for 

conditioning the buff pad can be reduced. Alternatively, 

three or more types of conditioning may be applied to the buff 

pad. The multiple types of conditioning may be applied 

simultaneously or sequentially. 

[0160] [Embodiment 139] 

Embodiment 139 of the present invention is according 

to Embodiment 138, wherein the first conditioner includes a 

plurality of blocks separated from each other by intervals. 

The second conditioner is provided between the blocks. This 

erobodiment can easily install the first conditioner and the 

second conditioner in the installation area of the base plate. 

Consequently, the conditioning device can be easily 
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manufactured. 

[0161] [Embodiment 140] 

Embodiment 140 of the present invention is according 

to Embodiment 138, wherein at least one of a hole, a groove, 

and a notch is formed at the first conditioner. The at least 

one of the hole, the groove, and the notch is provided with 

the second conditioner. This embodiment can appropriately 

form the first conditioner and the second conditioner in the 

installation area of the base plate. The hole may be a 

through-hole, or a blind hole. 

[0162] [Embodiment 141] 

Embodiment 141 of the present invention is according 

to any one of Embodiments 138 to 140, wherein the second 

conditioner includes at least one of a brush and a jet nozzle. 

According to this embodiment, the buff pad can be 

appropriately conditioned by at least one of brushing and 

fluid jetting. 

[0163] [Embodiment 142] 

Embodiment 142 of the present invention is according 

to Embodiment 141, wherein the second conditioner includes a 

plurality of jet nozzles. This embodiment facilitates 

conditioning over the entire surface of the buff pad. 

[0164] [Embodiment 143] 

Embodiment 143 of the present invention is according 

to Embodiment 142, wherein a common supply path for supplying 

a fluid to each of the jet nozzles is formed in the base plate. 

This embodiment can simplify the configuration of the fluid 

supply path. Consequently, the size of the conditioning 

- 42 -



device can be reduced. Alternatively, the conditioning device 

can be easily manufactured or maintained. 

[0165] [Embodiment 144] 

Embodiment 144 of the present invention is according 

to any one of Embodiments 141 to 143, wherein the first 

conditioner has a through-hole formed to penetrate the first 

conditioner in a front-and-rear-surface direction. The 

through-hole functions as the jet nozzle. This embodiment 

allows the through-hole of the first conditioner to function 

as the second conditioner. Consequently, the configuration of 

the conditioning device can be simplified. 

[0166] [Embodiment 145] 

Embodiment 145 of the present invention is according 

to any one of Embodiments 141 to 143, wherein the first 

conditioner has a through-hole formed to penetrate the first 

conditioner in a front-and-rear-surface direction. The jet 

nozzle is disposed in the through-hole. According to this 

embodiment, the jet nozzle is provided on the base plate, and 

the first conditioner is attached to the base plate such that 

the through-hole can accommodate the jet nozzle, thereby 

allowing the conditioning device to be manufactured. 

Consequently, manufacture can be facilitated. 

[0167] [Embodiment 146] 

Embodiment 146 of the present invention is according 

to any one of Embodiments 142 and 143 and Embodiments 144 and 

145 dependent on Embodiment 142, wherein the jet nozzles are 

configured such that if the buff pad is disposed at a 

predetermined position where conditioning is performed, 
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jetting areas of the respective jet nozzles do not overlap 

with each other between the jet nozzles and the buff pad 

disposed at the predetermined position. This embodiment can 

prevent the jets of fluid emitted by the respective jet 

nozzles from colliding with each other, which in turn can 

prevent the pressure applied by the fluid to the buff pad from 

being reduced. Consequently, reduction in conditioning 

performance due to the collision can be prevented. 

[0168] [Embodiment 147] 

Embodiment 147 of the present invention is according 

to any one of Embodiments 142, 143 and 146 and Embodiments 144 

and 145 dependent on Embodiment 142, wherein the jet nozzles 

are disposed at respective positions different in a radial 

direction from each other. According to this embodiment, 

during rotation of the first and second conditioners due to 

rotation of the base plate, the jet nozzles are arranged on 

the respective rotation trajectories different from each other. 

Consequently, a small number of jet nozzles can condition the 

entire surface of the buff pad. In other words, the state 

where the multiple jet nozzles are arranged on the same 

trajectory can be prevented, which allows the number of jet 

nozzles to be reduced. 

[0169] [Embodiment 148] 

Embodiment 148 of the present invention is according 

to Embodiment 147, wherein the jet nozzles are configured to 

have fluid jetting rates different from each other. This 

embodiment can achieve highly flexible conditioning. For 

example, the jet nozzle arranged relatively outside in the 
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radial direction has a larger area to be conditioned than the 

jet nozzle arranged relatively inside has. Accordingly, the 

jetting rate of the jet nozzle arranged outside is configured 

to be higher than the jet nozzle arranged inside. This 

configuration can achieve the balance of the distribution of 

flow rates-of•fluid colliding against the buff pad per unit 

area. 

[0170] [Embodiment 149] 

Embodiment 149 of the present invention is according 

to any one of Embodiments 138 to 148, wherein the first 

conditioner is formed of diamond, ceramic, or a brush. This 

embodiment can appropriately condition the buff pad by the 

first conditioner. 

[0171] [Embodiment 150] 

Embodiment 150 of the present invention provides a 

buff process apparatus, including the conditioning device 

according to any one of Embodiments 138 to 149. This buff 

process apparatus can exert advantageous effects similar to 

those of any one of Embodiments 138 to 14 9. 

[0172] [Embodiment 151] 

Embodiment 151 of the present invention provides a 

substrate processing apparatus. This substrate processing 

apparatus includes: a chemical mechanical polishing apparatus; 

and the buff process apparatus according to Embodiment 150 for 

applying postprocessing to a substrate having been processed 

by the chemical mechanical polishing apparatus. This 

substrate processing apparatus can exert advantageous effects 

similar to those of any one of Embodiments 138 to 149. 
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[0173] [Embodiment 152] 

Embodiment 152 of the present invention provides a 

dresser for conditioning a buff pad used for a buff process. 

This dresser has at least one of a hole, a groove and a notch 

formed in the dresser. This dresser can be used for the 

conditioning device of Embodiment 140. 

[0174] [Embodiment 153] 

Embodiment 153 of the present invention provides a 

conditioning method for conditioning a buff pad used for a 

buff process. This method includes a step of simultaneously 

applying two types of conditioning to the buff pad using a 

first area for conditioning the buff pad, and a second area 

for conditioning that has conditioning characteristics 

different than the conditioning characteristics the first area 

has. This method can exert advantageous effects similar to 

those of Embodiment 138. Furthermore, the time required for 

conditioning can be reduced. 

[0175] [Embodiment 154] 

Embodiment 154 of the present invention provides a 

conditioning method for conditioning a buff pad used for a 

buff process. This method includes: a step of preparing a 

conditioning device where a second area provided with a jet 

nozzle for conditioning, and a first area for conditioning by 

a method different from a method for the second area are 

formed in an installation area of a base plate; a first 

conditioning step of conditioning the buff pad in the first 

area, and a second conditioning step of conditioning the buff 

pad in the second area in a state where a distance between the 
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base plate arid the buff pad is more than the distance between 

the base plate and the buff pad in the first step, before or 

after the first step. This method can exert advantageous 

effects similar to those of Embodiment 138. More specifically 

in the case of performing the second step after the first step 

the fluid is jetted from the jet nozzle in the state where a 

gap is formed between the buff pad and the first conditioner. 

Consequently, conditioning dust generated by the first step 

and the second step can be easily ejected outside. 

BRIEF DESCRIPTION OF DRAWINGS 

[0176] FIG. 1 is a diagram showing a schematic configuration 

of a buff process module according to one embodiment of the 

present invention; 

FIG. 2 a diagram showing the state of the buff 

process module that cleans a support surface in a state where 

a wafer W is removed; 

FIG. 3 is a sectional view showing a buff table and a 

stage film according to one embodiment of the present 

invention; 

FIG. 4A is a plan view showing cleaning of the 

support surface of the buff table using a buff pad according 

to one embodiment of the present invention; 

FIG. 4B is a diagram showing the buff pad and a 

cleaning member according to the embodiment of the present 

invention; 

FIG. 4C is a diagram showing the buff pad and the 

cleaning member according to the embodiment of the present 

invention; 
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FIG. 5 is a plan view showing cleaning of the support 

surface of the buff table by another arm according to one 

embodiment of the present invention; 

FIG. 6 is a plan view showing cleaning of the support 

surface of the buff table using roll sponge according to one 

embodiment of the present invention; 

FIG. 7 is a side view showing cleaning of the support 

surface of the buff table using an atomizer cleaner according 

to one embodiment of the present invention; 

FIG. 8 is a side view showing cleaning of the support 

surface of the buff table using an ultrasonic cleaner 

according to one embodiment of the present invention; 

FIG. 9 is a side view showing cleaning of the support 

surface of the buff table using a cavitation jet cleaner 

according to one embodiment of the present invention; 

FIG. 10 is a diagram showing a timing chart of 

configuration components during cleaning of the support 

surface of the buff table using pure water (DIW: deionized 

water); 

FIG. 11 is a diagram showing a timing chart of 

configuration components during cleaning of the support 

surface of the buff table using a chemical solution; 

FIG. 12 is a diagram showing a timing chart of 

configuration components during cleaning of the support 

surface of the buff table using a noncontact cleaner; 

FIG. 13 is a diagram showing a timing chart of 

configuration components during cleaning of the support 

surface of the buff table using the buff pad; 
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FIG. 14 is a diagram showing a timing chart of 

configuration components during cleaning of the support 

surface of the buff table through rinse cleaning using the 

buff pad and pure water; 

FIG. 15 is a diagram showing a timing chart of 

configuration components during cleaning of the support 

surface of the buff table through rinse cleaning by the 

noncontact cleaner using the buff pad and pure water; 

FIG. 16 is a plan view showing the overall 

configuration of a substrate processing apparatus of this 

embodiment; 

FIG. 17 is a perspective view schematically showing a 

polishing unit; 

FIG. 18A is a plan view showing a cleaning unit, and 

FIG. 18B is a side view showing the cleaning unit; 

FIG. 19 is a diagram showing a schematic 

configuration of an upper buff process module; 

FIG. 20 is a diagram for illustrating the positional 

relationship between the buff table and a dressing table and 

swing of a buff arm; 

FIG. 21 is a diagram showing processing procedures at 

the buff table and the dressing table disclosed in FIG. 20; 

FIGS. 22A, 22B, 22C, and 22D are diagrama 

illustrating the operations of the buff table, the dressing 

table, and the buff head showing the processing procedures 

disclosed in FIG. 21; 

FIGS. 23A, 23B and 23C are diagrams for illustrating 

cleaning of the buff pad, FIG. 23A shows a state where the 
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buff pad is pressed against the dresser, FIG. 23B is a plan 

view showing the shape of dresser grooves formed on the 

dresser, and FIG. 23C is a plan view showing dresser grooves 

having a different shape; 

FIGS. 24A and 24B show the buff process module that 

includes a brush-cleaning mechanism, FIG. 24A is an overall 

schematic view, and FIG. 24B is a detailed diagram of the 

brush-cleaning mechanism; 

FIGS. 25A and 25B are diagrams showing a base and the 

brush-cleaning mechanism that are provided adjacent to the 

dressing table, FIG. 25A shows a plan view, and FIG. 25B shows 

a partially sectional side view; 

FIG. 26 is a diagram showing a buff head cover 

provided for the buff head; 

FIG. 27 is a plan view showing the overall 

configuration of a substrate processing apparatus of this 

embodiment; 

FIG. 28 is a perspective view schematically showing a 

polishing unit; 

FIG. 29A is a plan view showing a cleaning unit, and 

FIG. 29B is a side view.showing the cleaning unit; 

FIG. 30 is a diagram showing a schematic 

configuration of an upper buff process module; 

FIG. 31 the positional relationship between the buff 

table, the dresser and the atomizer that are arranged in a 

swing range of the buff arm; 

FIG. 32 is a diagram showing processing procedures at 

the buff process module disclosed in FIG. 31; 
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FIGS. 33A to 33E are diagrams illustrating the 

operations of the buff table, the dressing table, the buff 

head and the atomizer showing the processing procedures 

disclosed in FIG. 32; 

FIGS. 34A and 34B are diagrams for illustrating 

reduction in dead space in the case of a movable atomizer, 

FIG. 34A shows an example where the atomizer is disposed at a 

position different from the position of the dresser, and FIG. 

34B shows an example where the atomizer can be moved above the 

dresser; 

FIGS. 35A and 35B are diagrams showing a movable 

atomizer, and a cover for preventing dispersion, FIG. 35A 

shows a plan view, and FIG. 35B shows a left side view; 

FIGS. 36A, 36B and 36C are diagrams showing another 

embodiment of a movable atomizer having a function of cleaning 

the lower surface of the buff arm, and a cover for preventing 

dispersion, and FIG. 36A shows a plan view, FIG. 36B shows a 

left side view, and FIG. 36C shows the buff arm viewed in a 

direction of arrow C in FIG. 36B; 

FIGS. 37A and 37B are diagrams showing another 

example of a cover, FIG. 37A shows a buff head cover provided 

over the buff head, and FIG. 37B is a diagram showing a fixed 

cover fixedly arranged at the conditioner; 

FIGS. 38A and 38B are diagrams showing the case where 

the polishing unit is provided with an atomizer, FIG. 38A is a 

schematic overall plan view including a polishing pad, and 

FIG. 38B is a side view showing the atomizer and the buff pad; 

FIG. 39 is a plan view showing the overall 
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configuration of a substrate processing apparatus of this 

embodiment; 

FIG. 40 is a perspective view schematically showing a 

polishing unit; 

FIG. 41A is a plan view showing a cleaning unit, and 

FIG. 41B is a side view showing the cleaning unit; 

FIG. 42 is a diagram showing a schematic 

configuration of an upper buff process module; 

FIG. 43 is a diagram for illustrating the positional 

relationship between the buff table and a dressing table and 

swing of a buff arm; 

FIG. 44 is a diagram showing processing procedures in 

the buff table and the dressing table disclosed in FIG. 43; 

FIGS. 45A, 45B, 45C, 45D, and 45E are diagrams 

illustrating the operations of the buff table, the dressing 

table, and the buff head showing the processing procedures 

disclosed in FIG. 44; 

FIG. 46 is a diagram showing an embodiment where the 

dresser is disposed at a lower position than the position of 

the buff table; 

FIGS. 47A and 47B are diagrams showing other 

configuration examples for preventing the wafer from being 

contaminated, FIG. 47A shows an example where measures are 

taken for the cleaning liquid jetting direction, and FIG. 47B 

shows an example where a dresser cover is provided around the 

dresser; 

FIGS. 48A, 48B and 48C are diagrams showing an 

embodiment of the dresser cover disclosed in FIG. 47B where 
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the dresser cover itself has further characteristics, FIG. 48A 

is a side view of the dresser cover, FIG. 48B is a diagram 

showing a state of the buff pad entering the inside of the 

dresser cover, and FIG. 48C shows a state where the buff pad 

has completely entered the inside of the dresser cover; 

FIGS. 49(A-l), (A-2), (B-l), (B-2), (C-l) and (C-2) 

are diagrams showing a dresser cover that includes a notch and 

a movable cover member, FIGS. 49(A-l) and (A-2) are a plan 

view and a side view in a state where the notch is closed with 

the movable cover member, respectively, FIGS. 49(B-l) and (B-

2) are a plan view and a side view in a state where the 

movable cover member is moved downward, respectively, and FIGS. 

49(C-l) and (C-2) are a plan view and a side view in a state 

where the movable cover member is moved in the circumferential 

direction; 

FIG. 50 is a diagram for illustrating a configuration 

in the case where the buff head moves in the vertical 

direction to avoid contact with the dresser cover; 

FIG. 51 is a schematic diagram for illustrating an 

air curtain formed between the buff table and the dressing 

table, a locally exhausted state formed around the dressing 

table, and a descending air current from above the buff table; 

FIG. 52 is a diagram showing an example where the 

buff table cover is provided around the buff table; 

FIG. 53 is a diagram showing a buff head cover 

provided over the buff head; 

FIG. 54 is a schematic plan view showing the overall 

configuration of a substrate processing apparatus according to 
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one exemplary embodiment; 

FIG. 55 is a perspective view schematically showing a 

polishing unit; 

FIG. 56A is a schematic plan view of a cleaning unit; 

FIG. 56B is a schematic side view of a cleaning unit; 

FIG. 57 is a diagram showing a schematic 

configuration of a buff process module; 

FIG. 58 is a schematic diagram showing the internal 

structure of a buff head; 

FIG. 59A is a schematic plan view showing the 

configuration of a conditioning device; 

FIG. 59B is a schematic partial sectional view 

showing the configuration of the conditioning device; 

FIG. 59C is a schematic partial sectional view 

showing the configuration of a conditioning device according 

to a modified example; 

FIG. 60 is a schematic plan view showing the 

configuration of a conditioning device according to a modified 

example; 

FIG. 61 is a schematic plan view showing the 

configuration of a conditioning device according to a modified 

example; and 

FIG. 62 is a diagram illustrating an example of the 

buff process and conditioning procedures of the buff pad. 

DESCRIPTION OF EMBODIMENTS 

[0177] A buff process apparatus, which is a substrate 

processing apparatus according to the present invention, is 

hereinafter described with reference to the accompanying 
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FIGS. 1 to 15. In the accompanying drawings, the same and 

similar reference symbols are assigned to the same or similar 

elements. Redundant description of the same or similar 

elements in the description of each embodiment is sometimes 

omitted. The characteristics described in each embodiment are 

also applicable to the other embodiments as long as the 

characteristics are not contradicted. 

[0178] FIG. 1 is a diagram showing a schematic configuration 

of a buff process apparatus according to one embodiment of the 

present invention. The buff process apparatus shown in FIG. 1 

can be configured as a part of a CMP apparatus for applying a 

polishing process to a substrate, such as a semiconductor 

wafer, or as a unit in the CMP apparatus. As an example, the 

buff process apparatus can be integrated in a CMP apparatus 

that includes a polishing unit, a cleaning unit, and a 

substrate conveyor mechanism. The buff process apparatus can 

be used for a finishing process after main polishing in the 

CMP apparatus. 

[0179] In this specification, the buff process includes at 

least one of a buff-polishing process and a buff-cleaning 

process. 

[0180] The buff-polishing process is a process that 

relatively moves a substrate and a buff pad against each other 

while the buff pad is in contact with the substrate, and 

causes a slurry to intervene between the substrate and the 

buff pad, thereby polishing and removing unwanted portions on 

a processing target surface of the substrate. The buff-

polishing process is a process that can apply a stronger 
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physical action force to a substrate than a physical action 

force applied to the substrate when the substrate is cleaned 

by the physical action force using a sponge member (e.g., PVA 

sponge member) . Accordingly, the buff pad may be, for example, 

a pad including foamed polyurethane and non-woven fabric that 

are stacked on each other, more specifically, a commercially 

available series of IC1000 (TM)/SUBA (R), or a suede-like 

porous polyurethane non-fibrous pad, more specifically, a 

commercially available POLITEX (R) or the like. The buff-

polishing process can achieve removal of a surface part which 

is damaged by a scratch or the like or to which contaminants 

adhere, additional removal of a portion which cannot have been 

removed by main polishing in the main polishing unit, or 

improvement in morphology, such as on unevenness in micro 

regions and film thickness distribution over the entire 

substrate after main polishing. 

[0181] The buff-cleaning process is a process that 

relatively moves the substrate and the buff pad against each 

other while the buff pad is in contact with the substrate, and 

causes a cleaning process liquid (a chemical solution, or the 

chemical solution and pure water) to intervene between the 

substrate and the buff pad, thereby removing contaminants on 

the surface of the substrate or modifying the property of the 

processing target surface. The buff-cleaning process is a 

process that can apply a stronger physical action force to the 

substrate than a physical action force applied to the 

substrate when the substrate is cleaned by the physical action^ 

force using a sponge member or the like. Accordingly, the 
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buff pad may be the aforementioned series of IC1000 

(TM)/SUBA(R), or series of POLITEX (R). Alternatively, in the 

buff process apparatus according to the present invention, PVA 

sponge may be adopted as the buff pad. 

[0182] FIG. 1 is a diagram schematically showing the 

configuration of a buff process module 1-300A in a state where 

a wafer W (substrate) is mounted, according to one embodiment. 

As shown in FIG. 1, the buff process module 1-300A according 

to the one embodiment includes: a buff table 1-400 on which 

the wafer W is mounted; a buff head 1-500 to which a buff pad 

1-502 for applying a buff process to a processing target 

surface of the wafer W is attached; a buff arm 1-600 that 

holds the buff head 1-500; a liquid supply system 700 for 

supplying various types of process liquids; and a conditioner 

1-800 for conditioning (dressing) the buff pad 1-502. 

[0183] The buff process module 1-300A can perform the 

aforementioned buff-polishing process and/or buff-cleaning 

process. Although the details will be described later, the 

buff process module 1-300A can be used to clean a support 

surface 1-402 of the buff table 1-400 in a state shown in 

FIG. 2 where the wafer W is removed. Instead of the buff pad 

1-502 for the buff process, a brush or a sponge member for 

cleaning may be attached to the buff head 1-500 for the sake 

of cleaning, which will be described later. 

[0184] The buff table 1-400 has a support surface 1-402 for 

supporting the wafer W. The support surface 1-402 has an 

opening 1-404 of a fluid passage 1-410 (see FIG. 3) used to 

suck the wafer W. The fluid passage 1-410 communicates with a 



vacuum source, not shown, and allows the wafer W to be vacuum-

sacked. The wafer W may be sucked onto the buff table 1-400 

via a stage film 1-450 (see FIG. 3). The stage film 1-450 may 

be formed of e.g., foamed polyurethane, which is elastic. The 

stage film 1-450 serves as cushioning between the buff table 

1-400 and the wafer W, and can prevent the wafer from being 

scratched, and alleviate adverse effects of the unevenness on 

the surface of the buff table 1-400 to the buff process. The 

stage film 1-450 can be attached onto the surface of the buff 

table 1-400 by adhesive tape. The stage film 1-450 may be a 

publicly known member. A member having a through-hole 1-452 

at a position corresponding to the opening 1-404 of the buff 

table 1-400 may be used (see FIG. 3). 

[0185] In this specification, in the case where the wafer W 

is mounted on the buff table 1-400 via the stage film 1-450, 

the surface of the stage film 1-450 in the state where this 

stage film 1-450 is attached serves as the "support surface" 

for supporting the wafer W. In the case where the wafer W is 

directly sucked onto the buff table 1-400 where the stage film 

1-450 does not intervene, the surface of the buff table serves 

as the "support surface" for supporting the wafer W. 

Hereinafter, in the case of simply referring to "the support 

surface" or "the support surface of the buff table", these 

terms include both the cases. 

[0186] The buff table 1-400 further includes lift pins 1-480 

(see FIG. 3), as a conveyor mechanism on the table 1-400, for 

receiving the wafer W conveyed by a conveyor robot, not shown, 

and for mounting the wafer W on the buff table 1-400. The 
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multiple lift pins 1-480 are arranged along the outer 

periphery of the buff table 1-400. The lift pins 1-480 are 

projected and retracted by a mechanism, not shown. The lift 

pins 1-480 receive the wafer W by supporting the outer 

peripheral portion of the wafer W in a state where the lift 

pins 1-480 are projected, and subsequently, the lift pins 1-

480 are retracted to mount the wafer W on the support surface 

1-402 of the buff table 1-400. After the buff process is 

finished, the lift pins 1-480 are projected to support the 

outer peripheral portion of the wafer W and thus lift the 

wafer W, and the conveyor robot picks up the wafer W at the 

bottom. 

[0187] The buff table 1-400 can be rotated about a rotation 

axis A by a drive mechanism, not shown. The buff head 1-500 

is configured to ascend and descend. The buff pad 1-502 is 

attached to a surface of the buff head 1-500 that faces the 

wafer W. The buff pad 1-502 is pressed against the wafer W 

held on the support surface 1-402 of the buff table 1-400 by 

descent of the buff head 1-500. The buff arm 1-600 can rotate 

the buff head 1-500 about a rotation axis B, and swing the 

buff head 1-500 in the radial direction of the wafer W as 

indicated by an arrow C. The buff arm 1-600 can swing the 

buff head 1-500 to a position where the buff pad 1-502 faces 

the conditioner 1-800. 

[0188] The liquid supply system 1-700 includes a pure water 

nozzle 1-710 for supplying pure water (DIW: deionized water) 

to the processing target surface of the wafer W. The pure 

water nozzle 1-710 communicates with a pure water supply 
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source 1-714 through pure water piping 1-712. The pure water 

piping 1-712 is provided with an on-off valve 1-716 that can 

open and close the pure water piping 1-712. The on-off valve 

1-716 opening and closing control through a control device, 

not shown, can supply pure water to the processing target 

surface of the wafer W or the support surface 1-402 of the 

buff table 1-400 for supporting the wafer W, at any timing. 

[0189] The direction of the pure water nozzle 1-710 can be 

changed (swung) in the plane (the direction in xy-plane) of 

the support surface 1-402 of the buff table 1-400. 

Alternatively or additionally, the direction of the pure water 

nozzle 1-710 can be changed (tilted) in a plane (the direction 

in zx-plane) perpendicular to the support surface 1-402 of the 

buff table 1-400. Furthermore, alternatively or additionally, 

the position of the pure water nozzle 1-710 can be changed in 

a direction (the z direction) perpendicular to the support 

surface 1-402 of the buff table 1-400. Any mechanism may be 

adopted to change the direction and the position of the pure 

water nozzle 1-710. 

[0190] The liquid supply system 1-700 includes a first 

chemical solution nozzle 1-720 for supplying a chemical 

solution (Chemi) to the processing target surface of the wafer 

W. The first chemical solution nozzle 1-720 supplies the 

surface of the wafer W with the chemical solution during 

chemical solution cleaning after the buff-cleaning process or 

the buff-polishing process. The first chemical solution 

nozzle 1-720 communicates with a first chemical solution 

supply source 1-724 through chemical solution piping 1-722. 

- 60 -



The chemical solution piping 1-722 is provided with an on-off 

valve 1-726 that can open and close the chemical solution 

piping 1-722. The on-off valve 1-726 opening and closing 

control through a control device, not shown, can supply the 

chemical solution to the processing target surface of the 

wafer W or the support surface 1-402 of the buff table 1-400 

for supporting the wafer W, at any timing. 

[0191] The direction of the first chemical solution nozzle 

1-720 can be changed (swung) in the plane (the direction in 

xy-plane) of the support surface 1-402 of the buff table 1-400. 

Alternatively or additionally, the direction of the first 

chemical solution nozzle 1-720 can be changed (tilted) in a 

plane (the direction in zx-plane) perpendicular to the support 

surface 1-402 of the buff table 1-400. Furthermore, 

alternatively or additionally, the position of the first 

chemical solution nozzle 1-720 can be changed in a direction 

(the z direction) perpendicular to the support surface 1-402 

of the buff table 1-400. Any mechanism may be adopted to 

change the direction and the position of the first chemical 

solution nozzle 1-720. 

[0192] Additionally, the liquid supply system 1-700 includes 

a second chemical solution nozzle 1-720-2 for supplying a 

chemical solution to the support surface 1-402 of the buff 

table 1-400 for supporting the wafer W. The second chemical 

solution nozzle 1-720-2 sprays the chemical solution on the 

support surface 1-402 during cleaning the support surface 1-

402. The second chemical solution nozzle 1-720-2 communicates 

with a second chemical solution supply source 1-724-2 through 
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chemical solution piping 1-722-2. The chemical solution 

piping 1-722-2 is provided with an on-off valve 1-726-2 that 

can open and close the chemical solution piping 1-722-2. The 

on-off valve 1-726-2 opening and closing control through the 

control device, not shown, can supply the chemical solution to 

the support surface 1-402, at any timing. 

[0193] As with the first chemical solution nozzle 1-720, the 

second chemical solution nozzle 1-720-2 can change the 

direction and/or height of the nozzle. 

[0194] The chemical solution supplied by the second chemical 

solution nozzle 1-720-2 may be different from or the same as 

the chemical solution supplied by the first chemical solution 

nozzle 1-720. In the case of using the same chemical solution, 

the second chemical solution nozzle 1-720-2 and the 

accompanying piping or the like may be omitted. 

[0195] The buff process module 1-300A according to the 

illustrated embodiment can selectively supply the pure water, 

chemical solution, or slurry to the processing target surface 

of the wafer W or the support surface 1-420 of the buff table 

1-400 for supporting the wafer W, through the buff arm 1-600, 

the buff head 1-500, and the buff pad 1-502. 

[0196] That is, branched pure water piping l-712a is 

branched from the pure water piping 1-712 between the pure 

water supply source 1-714 and the on-off valve 1-716. 

Furthermore, branched chemical solution piping l-722a is 

branched from the chemical solution piping 1-722 between the 

first chemical solution supply source 1-724 and the on-off 

valve 1-726. The branched pure water piping l-712a, the 
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branched chemical solution piping l-722a, and slurry piping 1-

732, which communicates with a slurry supply source 1-734, 

join together into liquid supply piping 1-740. The branched 

pure water piping l-712a is provided with an on-off valve 1-

718 that can open and close the branched pure water piping 1-

712a. The branched chemical solution piping l-722a is 

provided with an on-off valve 1-728 that can open and close 

the branched chemical solution piping l-722a. .The slurry 

piping 1-732 is provided with an on-off valve 1-736 that can 

open and close the slurry piping 1-732. 

[0197] A first end of the liquid supply piping 1-740 

communicates with three systems of piping, which are the 

branched pure water piping l-712a, the branched chemical 

solution piping l-722a, and the slurry piping 1-732. The 

liquid supply piping 1-740 extends through the inside of the 

buff arm 1-600, the center of the buff head 1-500, and the 

center of the buff pad 1-502. A second end of the liquid 

supply piping 1-740 opens toward the processing target surface 

of the wafer W or the support surface 1-402 of the buff table 

1-400 for supporting the wafer W. The control device, not 

shown, can supply the processing target surface of the wafer W 

or the support surface 1-402 of the buff table 1-400 for 

supporting the wafer W, with any one of the pure water, 

chemical solution, and slurry, or a mixed liquid that is any 

combination thereof, by controlling on and off of the on-off 

valve 1-718, the on-off valve 1-728 and the on-off valve 1-736. 

[0198] The buff process module 1-300A according to the 

illustrated embodiment supplies the wafer W with the process 
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liquid through the liquid supply piping 1-740, rotates the 

buff table 1-400 about the rotation axis A, presses the buff 

pad 1-502 against the processing target surface of the wafer W, 

and swings the buff head 1-500 in the direction of arrow C 

while rotating this head about the rotation axis B, thereby 

allowing the buff process to be applied to the wafer W. 

[0199] The conditioner 1-800 shown in FIG. 1 is a member for 

conditioning the surface of the buff pad 1-502. The 

conditioner 1-800 includes a dressing table 1-810, and a 

dresser 1-820 installed on the dressing table 1-810. The 

dressing table 1-810 can be rotated about a rotation axis D by 

a drive mechanism, not shown. The dresser 1-820 may be formed 

of a diamond dresser or a brush dresser, or a combination of 

these dressers. 

[0200] When the buff pad 1-502 is conditioned, the buff 

process module 1-300A swings the buff arm 1-600 such that the 

buff pad 1-502 reaches a position facing the dresser 1-820 

(see FIG. 2). The buff process module 1-300A rotates the 

dressing table 1-810 about the rotation axis D while rotating 

the buff head 1-500, and presses the buff pad 1-502 against 

the dresser 1-820, thereby conditioning the buff pad 1-502. 

[0201] The illustrated embodiment can include a cover 1-470 

that at least partially covers the buff table 1-400 (see 

FIG. 3) in order to prevent foreign substances from being 

dispersed on the wafer W on the buff table 1-400 and from 

contaminating the wafer W or the support surface 1-402 during 

conditioning the buff pad 1-502 or the like. The cover 1-470 

shown in FIG. 3 covers the buff table 1-400 in the 
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circumferential direction. The cover 1-470 can change its 

height. 

[0202] FIG. 2 shows a state of cleaning the support surface 

1-402 of the buff table 1-400 for supporting the wafer W after 

the buff process of the wafer W has been finished and the 

wafer W has been taken out of the buff table 1-400. In the 

example shown in FIG. 2, during cleaning the support surface 

1-402, the buff pad 1-502 is conditioned in the conditioner 1-

800. Alternatively, during cleaning the support surface 1-402, 

the buff head 1-500 may reside at an ascending position apart 

from the support surface 1-402 of the buff table 1-400. 

[0203] During cleaning the support surface 1-402, the 

chemical solution is jetted to the support surface 1-402 from 

the second chemical solution nozzle 1-720-2, which 

communicates with the second chemical solution supply source 

1-724-2, and the support surface 1-402 is cleaned. Use of the 

chemical solution can more efficiently clean abrasive grains 

and polishing by-products which adhere to the support surface 

1-402, off this surface. Subsequently, pure water is supplied 

from the pure water nozzle 1-710 to the support surface 1-402, 

and the support surface 1-402 is further cleaned. 

[0204] As with the first chemical solution nozzle 1-720, the 

second chemical solution nozzle 1-720-2 can change its 

direction and position, and clean the support surface 1-402 

while changing the position at which the chemical solution is 

supplied. 

[0205] The chemical solution supplied by the second chemical 

solution nozzle 1-720-2 may be different from the chemical 
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solution supplied by the first chemical solution nozzle 1-720. 

Alternatively, the same chemical solution may be used. In the 

case of using the same chemical solution between the second 

chemical solution n.ozzle 1-720-2 and the first chemical 

solution nozzle 1-720, the second chemical solution nozzle 1-

720-2 may be omitted. 

[0206] FIG. 3 is a diagram schematically showing the 

sectional view of the buff table 1-400 to which the stage film 

1-450 is attached. As described above, the buff table 1-400 

includes the fluid passage 1-410 used for allowing the wafer W 

to be vacuum-sucked onto the support surface 1-402. The fluid 

passage 1-410 may further communicate with a nitrogen source 

1-744 used for attaching and detaching the wafer W, the pure 

water supply source 1-714 freely selectively used for cleaning 

the support surface 1-402 of the buff table 1-400, and the 

second chemical solution supply source 1-724-2 (the first 

chemical solution supply source 1-724 in the case of omitting 

the second chemical solution supply source 1-724-2 and the 

second chemical solution nozzle 1-720-2). Also during 

attaching or detaching the wafer W to or from the buff table 

1-400, the pure water may be supplied from the pure water 

supply source 1-714, or a mixture of pure water and nitrogen 

may be supplied. The piping for supplying the pure water, 

chemical solution, and nitrogen gas to the fluid passage 1-410 

of the buff table 1-400 is provided with on-off valves 1-750, 

1-752 and 1-754. The on-off valves 1-750, 1-752 and 1-754 

opening and closing control by means of the control device, 

not shown, can supply the pure water, chemical solution, and 
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nitrogen gas to the support surface 1-402 through the fluid 

passage 1-410 of the buff table 1-400. 

[0207] Supply of the pure water and/or chemical solution 

from the fluid passage 1-410 during cleaning of the buff table 

1-400 can prevent foreign substances from entering the inside 

of the buff table 1-400 during cleaning, and improve the 

cleaning efficiency. Here, the chemical solution for cleaning 

the fluid passage 1-410 may be the same as the chemical 

solution for cleaning the support surface 1-402 of the buff 

table 1-400. Alternatively, different chemical solutions may 

be used for the respective cases. 

[0208] As shown in FIG. 4a, the support surface 1-402 may be 

cleaned while the buff pad 1-502 used for the buff process is 

being rotated and in contact with the support surface 1-402. 

Consequently, the physical force may be applied to foreign 

substances on the support surface 1-402, thereby allowing the 

substances to be removed. In this case, the second chemical 

solution supply source 1-724-2 for cleaning the support 

surface 1-402 may communicate with the liquid supply piping 1-

740 of the liquid supply system 1-700 shown in FIG. 1. As 

shown in FIGS. 4B and 4C, the buff pad 1-502 for the buff 

process may be attached to the center of the buff head 1-500, 

a cleaning member 1-654 for cleaning the support surface 1-402 

may be attached therearound, and these pad and member may be 

independently ascend and descend. FIG. 4B shows the state of 

the buff process, where the buff pad 1-502 protrudes with 

respect to the cleaning member 1-654. FIG. 4C shows the state 

of cleaning, where the cleaning member 1-654 protrudes with 
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respect to the buff pad 1-502. The cleaning member 1-654 may 

be, for example, a brush or a sponge member. Consequently, 

through use of the same buff arm 1-600, the cleaning member 1-

654 used only for cleaning the support surface 1-402 may be 

brought into contact with the support surface 1-402, and 

operated. The support surface 1-402 may be cleaned with 

application of the physical force to this surface, while the 

pure water may be supplied from the pure water-nozzle 1-710, 

the pure water or chemical solution may be supplied through 

the liquid supply piping 1-740, or the chemical solution may 

be supplied from the second chemical solution nozzle 1-720-2, 

or freely selected combination thereof may be supplied. 

[0209] In one embodiment of this disclosure, the buff 

process module 1-300A may include: a dedicated cleaning arm 1-

650 that is different from the buff arm 1-600, to which the 

buff pad 1-502 is attached, but is for cleaning the support 

surface 1-402 of the buff table 1-400; a cleaning head 1-652; 

and the cleaning member 1-654 (see FIG. 5). The cleaning arm 

1-650, the cleaning head 1-652 and the cleaning member 1-654 

may have configurations similar to those of the buff arm 1-600, 

the buff head 1-500 and the buff pad 1-502, respectively. The 

pure water and/or chemical solution may or may not be 

selectively supplied to the support surface 1-402 of the buff 

table 1-400 through the cleaning arm 1-650, the cleaning head 

1-652 and the cleaning member 1-654. 

[0210] The cleaning member 1-654 may have a configuration 

similar to that of the buff pad 1-502. The cleaning member 1-

654 may be a brush or a sponge member. 
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[0211] In one embodiment of this disclosure, the buff 

process module 1-300A includes roll sponge 1-656 for cleaning 

the support surface 1-402 of the buff table 1-400 (see FIG. 6) . 

The roll sponge 1-656 is configured to rotate in contact with 

the support surface 1-402 of the buff table 1-400 and thus 

clean this support surface 1-402. Any mechanism may be used 

to move the roll sponge 1-656 to the support surface 1-402 of 

the buff table 1-400 and rotate this sponge. 

[0212] In one embodiment of this disclosure, the buff 

process module 1-300A may include at least one of an atomizer 

cleaner 1-680, an ultrasonic cleaner 1-682 and a cavitation 

jet cleaner 1-684, which are for cleaning the support surface 

1-402 of the buff table 1-400 (FIGS. 7, 8 and 9). These 

noncontact cleaners 1-680, 1-682 and 1-684 are effective in 

the case where there is a possibility that contact-cleaning 

using the buff pad 1-502 or a sponge member damages the stage 

film 1-450, the case where it is difficult to remove foreign 

substances by cleaning using the pure water and chemical 

solution, the case where it is difficult to remove foreign 

substances by cleaning using a combination of the pure water, 

chemical solution and contact-cleaning, the case of removing 

foreign substances entering concaves on the stage film 1-450, 

and the case of removing foreign substances adhering to a 

complicated conveyor mechanism (e.g., lift pins 1-480) near 

the buff table 1-400. 

[0213] As shown in FIG. 7, the atomizer cleaner 1-680 is for 

jetting a high-pressure pure water or gas to the support 

surface 1-402 of the buff table 1-400 to clean this support 
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surface 1-402. The atomizer cleaner 1-680 may be a publicly 

known or freely selected one. 

[0214] As shown in FIG. 8, the ultrasonic cleaner 1-682 is 

for applying ultrasonic waves to the support surface 1-402 of 

the buff table 1-400 to remove foreign substance and the like 

adhering to the support surface 1-402. The ultrasonic cleaner 

1-682 may be a publicly known or freely selected one. 

[0215] As shown in FIG. 9, the cavitation jet cleaner 1-684 

is for applying high-pressure water and low-pressure water to 

the support surface 1-402 of the buff table 1-400 to remove 

foreign substance and the like adhering to the support surface 

1-402. The cavitation jet cleaner 1-684 may be a publicly 

known or freely selected one. 

[0216] The cleaning on the support surface 1-402 of the buff 

table 1-400 has thus been described. That is, the cleaning on 

the support surface 1-402 by means of the pure water or 

chemical solution or physical contact of the buff pad 1-502 or 

the cleaning member 1-654 dedicated for buff-cleaning, or by 

means of the noncontact cleaner 1-680, 1-682 or 1-684 has been 

described. These measures may also clean the conveyor 

mechanism (lift pins 1-480) of the buff table 1-400. 

[0217] A process of cleaning the support surface 1-402 of 

the buff table 1-400 that supports the wafer W, using the buff 

process module 1-300A, is hereinafter described as an 

embodiment of this disclosure. 

[0218] FIG. 10 is a diagram showing a timing chart of 

configuration components during cleaning of the support 

surface 1-402 of the buff table 400 using pure water (DIW: 
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deionized water). In this diagram, the abscissa is the 

temporal axis, where the following phases are shown. That is, 

the phases are "BUFF PROCESS", "UNLOAD SUBSTRATE" for 

transferring the substrate on which the buff process has been 

completed, "CLEANING" for cleaning the support surface 1-402 

of the buff table 1-400, and "LOAD SUBSTRATE" for buff-

processing the next substrate after cleaning the support 

surface 1-402. The ordinate of this diagram indicates each 

configuration component, and shows the operation of the 

component. 

[0219] As shown in FIG. 10, during the buff process, the 

buff table 1-400 rotates, the buff arm 1-600 is swung outward 

from the center of the wafer W, and the buff process is 

performed (see FIG. 1 etc.). During the buff process, the 

substrate (wafer W) is vacuum-sucked on the support surface 1-

402 of the buff table 1-400. The details of the buff process 

are not the main topic of this disclosure. Accordingly, the 

description thereof is omitted. 

[0220] After completion of the buff process, the rotation of 

the buff table 1-400 is finished, and the nitrogen gas is 

supplied through the fluid passage 1-410 in order to release 

the wafer W. Furthermore, ascent of the lift pins 1-480 

raises the wafer W. The released wafer W is moved to the next 

processing section by the substrate conveyor robot. 

[0221] After the substrate is unloaded, the support surface 

1-402 of the buff table 1-400 is cleaned. FIG. 10 shows an 

example of cleaning using the pure water (DIW). During 

cleaning, the buff table 1-400 is rotated while the pure water 
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is supplied from the pure water nozzle 1-710 to the center of 

the support surface 1-402 (see "DIW RINSE" in the diagram) . 

Since the buff table 1-400 rotates, the centrifugal force 

f<?rms a flow of pure water from the center of the support 

surface 1-402 toward the outside. Consequently, the foreign 

substances are washed out. At this time, the direction and 

height of the pure water nozzle 1-710 are changed to supply 

the pure water from the center of the support surface 1-402 

toward the outside. Such supply more effectively forms the 

flow from the center of the support surface 1-402 toward the 

outside, thereby allowing foreign substances to be washed out 

(see "MOVE RINSE NOZZLE (SWING, TILT, HEIGHT) in FIG. 10). 

During cleaning, supply of the pure water through the fluid 

passage 1-410 of the buff table 1-400 to the support surface 

1-402 can prevent foreign substances from entering the inside 

of the buff table 1-400 (see "RELEASE SUBSTRATE DIW" in the 

diagram). The buff table 1-400 can have a rotation speed of 

50 to 1000 min"1. Preferably, the rotation speed is 100 to 

200 min-1. Alternatively, in order to positively use the 

centrifugal force to remove foreign substances from the 

support surface 1-402 of the buff table 1-400, a higher 
_ i <i 

rotation speed, such as 500 min or higher, or 1000 min" or 

higher, may be adopted. 

[0222] FIG. 10 shows the example of cleaning only using pure 

water (DIW). However, a section encircled by a thick line in 

FIG. 10 can be freely changed according to the type of 

cleaning. In some types of cleaning, the buff process module 

1-300A does not necessarily include the entire configuration 
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described above. For example, in the case of cleaning only 

using the pure water in FIG. 10, the configuration for 

supplying the pure water and/or chemical solution through the 

buff head 1-500 may be omitted. In the example shown in 

FIG. 10, the atomizer cleaner 1-680, the ultrasonic cleaner 1-

682 and the cavitation jet cleaner 1-684 are not necessarily 

included. 

[0223] FIG. 11 is a diagram showing an example of a timing 

chart during cleaning of the support surface 1-402 of the buff 

table 1-400 using a chemical solution. In this example, 

during cleaning, the buff table 1-400 is rotated while the 

chemical solution is supplied from the second chemical 

solution nozzle 1-720-2 to the support surface 1-402. The 

direction and height of second chemical solution nozzle 1-720-

2 are changed to supply the chemical solution from this nozzle 

to the center of the support surface 1-402 and then toward the 

outside as with the example of FIG. 10, thereby allowing 

cleaning to be effectively achieved. At the last stage of 

cleaning, supply of the chemical solution from the second 

chemical solution nozzle 1-720-2 is stopped, and the pure 

water is supplied from the pure water nozzle 1-710 to the 

support surface 1-402, thereby rinsing the chemical solution 

with the pure water. In the example of FIG. 11, at the 

beginning and the last of cleaning, the pure water is supplied 

through the fluid passage 1-410 to the support surface 1-402 

from its bottom. At the beginning of cleaning, the pure water 

is injected into the fluid passage 1-410 and this fluid 

passage 1-410 is filled with the pure water, thereby 
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preventing foreign substance from entering the inside of the 

fluid passage 1-410. At the middle of cleaning, injection of 

the pure water into the fluid passage 1-410 is stopped, 

thereby preventing the chemical solution for cleaning the 

support surface'1-402 from being diluted. At the last of 

cleaning, the pure water is injected into the fluid passage 1-

410 again, thereby finally washing foreign substances out of 

the fluid passage. Alternatively, the chemical solution may 

be injected from the second chemical solution supply source 1-

724-2 into the fluid passage 1-410 to clean the inside of the 

fluid passage 1-410. 

[0224] The type of chemical solution used for cleaning the 

support surface 1-402 of the buff table 1-400 with this 

chemical solution may be any type according to the usage. For 

example, in the case of washing out dust and organic 

substances on the support surface 1-402, use of alkaline 

chemical solution, such as ammonia and hydrogen peroxide water, 

can remove particles on the support surface 1-402 by means of 

the action of zeta potential. Alternatively, use of a 

surfactant may apply a hydrophilization process onto the 

support surface, thereby preventing foreign substance from 

adhering. 

[0225] In the case where foreign substances to be removed 

from the support surface 1-402 are metal ions, such as of 

copper, iron and aluminum, use of acid chemical solution, 

citric acid, and oxalic acid, and an addition agent can 

prevent the metal ion and the like from adhering again by 

means of the chelate effect. 
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[0226] As with the example of FIG. 10, also in the example 

of FIG. 11, the configuration for supplying the pure water 

and/or chemical solution through the buff head 1-500, the 

atomizer cleaner 1-680, the ultrasonic cleaner 1-682 and the 

cavitation jet cleaner 1-684 are not necessarily included. 

[0227] FIG. 12 shows an example of a timing chart during 

cleaning the support surface 1-402 using the atomizer cleaner 

1-680, the ultrasonic cleaner 1-682, or the cavitation jet 

cleaner 1-684. In this example, during cleaning, the buff 

table 1-400 is rotated while the support surface 1-402 of the 

buff table 1-400 is cleaned by the atomizer cleaner 1-680, the 

ultrasonic cleaner 1-682 or the cavitation jet cleaner 1-684. 

During cleaning, the ultrasonic cleaner 1-682 or the 

cavitation jet cleaner 1-684 may be swung from the center of 

the support surface 1-402 toward the outer periphery 

(indicated by a broken line in FIG. 12). On the other hand, 

in the case where a cleaning range covering the entire support 

surface 1-402 (a radius portion of the support surface 1-402) 

is supported as with the case of the atomizer cleaner 1-680, 

rotation of the buff table 1-400 can clean the entire support 

surface 1-402 (indicated by a solid line in FIG. 12), which 

negates the need of swinging. In the illustrated example, at 

the last stage of cleaning, cleaning by the atomizer cleaner 

1-680, the ultrasonic cleaner 1-682 or the cavitation jet 

cleaner 1-684 is stopped, and the pure water is supplied from 

the pure water nozzle 1-710 to the support surface 1-402, 

thereby rinsing this support surface 1-402. During cleaning, 

supply of the pure water through the fluid passage 1-410 of 
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the buff table 1-400 to the support surface 1-402 can prevent 

foreign substances from entering the . inside of the buff table 

1-400. 

[0228] FIG. 13 is a diagram showing an example of a timing 

chart during cleaning of the support surface 1-402 of the buff 

table 1-400 using the buff pad 1-502. In this example, the 

buff table 1-400 is rotated, the buff head 1-500 is pressed 

against the support surface 1-402 at the same time, and the 

buff head 1-500 is rotated while this head is swung from the 

center of the support surface 1-402 toward the outside (see 

"BUFF ARM POSITION" in FIG. 13), thereby performing cleaning 

(see FIGS. 4A, 4B and 4C). At this time, appropriate control 

of the on-off valves 1-718 and 1-728 can supply the pure water 

and/or chemical solution to the support surface 1-402 through 

the buff head 1-500 and the buff pad 1-502. In the case of 

using a chemical solution, any chemical solution, such as the 

chemical solution described with reference to FIG. 11, may be 

used. In the example shown in FIG. 13, the pure water is 

supplied from the pure water nozzle 1-710 at the last stage of 

cleaning to rinse the support surface 1-402. During cleaning, 

supply of the pure water through the fluid passage 1-410 of 

the buff table 1-400 to the support surface 1-402 can prevent 

foreign substances from entering the inside of the buff table 

1-400. After completion of cleaning, while the next substrate 

is loaded onto the support surface 1-402, the buff pad 1-502 

is moved to the dresser 1-820 and conditioned for the buff 

process for the next substrate. 

[0229] In the example shown in FIG. 13, the description has 
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been made such that the support surface 1-402 of the buff 

table 1-400 is cleaned using the buff pad 1-502 used for the 

buff process. Alternatively, instead of the buff pad 1-502 

used for the buff process, a dedicated cleaning member, brush 

or sponge member may be attached to the buff head 1-500 and 

cleaning may be performed. In the example shown in FIG. 13, 

the description has been made such that cleaning is performed 

using the buff arm 1-600, the buff head 1-500 and the buff pad 

1-502. Alternatively, a dedicated cleaning arm 1-650, 

cleaning head 1-652 and cleaning member 1-654 (including a 

brush or sponge member) that have respective structures 

similar thereto may be used to clean the support surface 1-402 

(see FIG. 5) . 

[0230] FIG. 14 shows an example of a timing chart in the 

case where cleaning using the pure water shown in FIG. 10 and 

cleaning using the buff pad 1-502 shown in FIG. 13 are 

combined together. In cleaning in this example, the pure 

water or chemical solution is supplied from the buff pad 1-502 

while the buff pad 1-502 is swung from the center of the 

support surface 1-402 toward the outside, thus cleaning the 

support surface 1-402 in a contact manner (see FIGS. 4A, 4B 

and 4C), and the pure water nozzle 1-710 is operated so as to 

follow the buff pad 1-502 to supply the pure water to the 

support surface 1-402 from the center of this support surface 

1-402 toward the outside, thereby continuously rinsing the 

portions having been cleaned in the contact manner. In the 

example in FIG. 14, swing of the buff pad 1-502 from the 

center of the support surface 1-402 toward the outside and 
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supply of the pure water from the pure water nozzle 1-710 

starting from the center of the support surface 1-402 toward 

the outside are repeated three times with deviating timing. 

However, the number of repetitions may be freely selected. As 

with the other examples, during cleaning, supply of the pure 

water through the fluid passage 1-410 of the buff table 1-400 

to the support surface 1-402 can prevent foreign substances 

from entering the inside of the buff table 1-400. In the 

example in FIG. 14, cleaning is performed through the pure 

water nozzle 1-710. Alternatively, the cleaning may be 

chemical solution cleaning through use of the second chemical 

solution nozzle 1-720-2. 

[0231] In the example shown in FIG. 14, the description has 

been made such that the support surface 1-402 is cleaned using 

the buff pad 1-502 used for the buff process. Alternatively, 

instead of the buff pad 1-502 used for the buff process, a 

dedicated cleaning member, brush or sponge member may be 

attached to the buff head 1-500 and cleaning may be performed. 

In the example shown in FIG. 14, the description has been made 

such that cleaning is performed using the buff arm 1-600, the 

buff head 1-500 and the buff pad 1-502. Alternatively, a 

dedicated cleaning arm 1-650, cleaning head 1-652 and cleaning 

member 1-654 (including a brush or sponge member) that have 

respective structures similar thereto may be used to clean the 

support surface 1-402 (see FIG. 5). 

[0232] FIG. 15 shows a timing chart where the pure water, 

noncontact cleaners (the atomizer cleaner 1-680, ultrasonic 

cleaner 1-682, cavitation jet cleaner 1-684, etc.) and contact 
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cleaning by the buff head 1-500 are combined together. In the 

illustrated example, the position at which the pure water is 

supplied from the pure water nozzle 1-710, the position of the 

noncontact cleaner 1-680, 1-682 or 1-684, and the position of 

the buff head 1-500 are configured to be swung so as to follow 

each other with deviating timing. In the illustrated example, 

first, cleaning is performed by the noncontact cleaner 1-680, 

1-682 or 1-684 to float foreign substances, subsequently, 

contact cleaning is performed by the buff head 1-500 to sweep 

out the foreign substances, and finally the foreign substances 

are washed out by the pure water. In the example of FIG. 15, 

the above sequence is adopted. The sequence is not limited to 

the above example. Alternatively, the sequence may be freely 

selected. As with the other examples, during cleaning, supply 

of the pure water through the fluid passage 1-410 of the buff 

table 1-400 to the support surface 1-402 can prevent foreign 

substances from entering the inside of the buff table 1-400. 

[0233] In the example shown in FIG. 15, the description has 

been made such that the support surface 1-402 is cleaned using 

the buff pad 1-502 used for the buff process. Alternatively, 

instead of the buff pad 1-502 used for the buff process, a 

dedicated cleaning member, brush or sponge member may be 

attached to the buff head 1-500 and cleaning may be performed. 

In the example shown in FIG. 15, the description has been made 

such that cleaning is performed using the buff arm 1-600, the 

buff head 500 and the buff pad 502. Alternatively, a 

dedicated cleaning arm 1-650, cleaning head 1-652 and cleaning 

member 1-654 (including a brush or sponge member) that have 
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respective structures similar thereto may be used to clean the 

support surface 1-402 (see FIG. 5) . 

[0234] Thus, the buff process apparatus that has a function 

of cleaning the support surface of the buff table, and the 

cleaning method have been described with reference to FIGS. 1 

to 15. However, the present invention is not limited to the 

above embodiments. The characteristics of the respective 

embodiments can be combined or exchanged unless the 

characteristics contradict each other. For example, in the 

above embodiments, description and illustration have been made 

assuming that the buff table is horizontally oriented and the 

support surface faces vertically upward. However, a buff 

process apparatus where the support surface of the buff table 

faces horizontally may be adopted. In the above embodiments, 

description has been made such that instead of the buff pad 1-

502 for the buff process, a buff pad dedicated to cleaning the 

support surface 1-402 of the buff table 1-400 may be attached 

to the buff head 1-500. Alternatively, a configuration may be 

adopted where a buff pad dedicated to cleaning, a brush or a 

sponge member may be attached to another position of the buff 

arm 1-600. 

[0235] A substrate processing apparatus and a conditioner 

according to one embodiment of the invention of the present 

application are hereinafter described with reference to 

FIGS. 16 to 26. 

[0236] <Substrate Processing Apparatus> 

FIG. 16 is a plan view showing the overall 

configuration of the substrate processing apparatus according 
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to one embodiment of the present invention. As shown in FIG. 

16, the substrate processing apparatus (CMP apparatus) 3-1000 

includes a substantially rectangular housing 3-1. The inside 

of the housing 3-1 is separated by partitions 3-la and 3-lb 

into a load/unload unit 3-2, a polishing unit 3-3 and a 

cleaning unit 3-4. The load/unload unit 3-2, the polishing 

unit 3-3 and the cleaning unit 3-4 are each independently 

assembled and independently exhausted. The cleaning unit 3-4 

includes an electric power supply that supplies electric power 

to the substrate processing apparatus, and a control device 3-

5 that controls a substrate processing operation. 

[0237] <Load/Unload Unit> 

The load/unload unit 3-2 includes at least two (four 

in this embodiment) front loaders 3-20 where wafer cassettes 

for stocking multiple wafers (substrates) are mounted. These 

front loaders 3-20 are disposed adjacent to the housing 3-1, 

and disposed in the width direction of the substrate 

processing apparatus (the direction perpendicular to the 

longitudinal direction). The front loader 3-20 can be mounted 

with an open cassette, a SMIF (Standard Manufacturing 

Interface) pod, or a FOUP (Front Opening Unified Pod). Here, 

the SMIF and FOUP are closed containers that can keep an 

environment independent from the external space by internally 

storing the wafer cassette and covering the internal space 

with partitions. 

[0238] In the load/unload unit 3-2, a traveling mechanism 3-

21 is laid along the arrangement of the front loaders 3-20. 

Two conveyor robots (loaders and conveyor mechanisms) 3-22 
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that can travel along the arrangement direction of the wafer 

cassettes are installed on the traveling mechanism 3-21. The 

conveyor robots 3-22 can access the wafer cassettes mounted on 

the front loaders 3-20 by traveling on the traveling mechanism 

3-21. Each conveyor robot 3-22 includes vertically arranged 

two hands. The upper hand is used to return a processed wafer 

to the wafer cassette. The lower hand is used to take a wafer 

having not been processed yet from the wafer cassette. The 

upper and lower hands can thus be used differently. 

Furthermore, the lower hand of the conveyor robot 3-22 is 

configured so as to be capable of reversing the wafer. 

[0239] The load/unload unit 3-2 defines a region where the 

cleanest state should be maintained. Accordingly, the inside 

of the load/unload unit 3-2 is always kept at a higher 

pressure than any of the pressures of the outside of the 

substrate processing apparatus, the polishing unit 3-3 and the 

cleaning unit 3-4. The polishing unit 3-3 defines the 

dirtiest region because a slurry is used as the polishing 

liquid. Consequently, a negative pressure is formed in the 

polishing unit 3-3. This pressure is maintained lower than 

the internal pressure of the cleaning unit 3-4. The 

load/unload unit 2 is provided with a filter-fan unit (not 

shown) that includes a clean air filter, such as a HEPA filter, 

ULPA filter, or chemical filter. Clean air from which 

particles, toxic vapor, or toxic gas have been removed is 

always blown from the filter-fan unit. 

[0240] <Polishing Unit> 

The polishing unit 3-3 defines a region where a wafer 
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is polished (flattened). The polishing unit 3-3 includes a 

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

third polishing unit 3-3C, and a fourth polishing unit 3-3D. 

The first polishing unit 3-3A, the second polishing unit 3-3B, 

the third polishing unit 3-3C and the fourth polishing unit 3-

3D are arranged along the longitudinal direction of the 

substrate processing apparatus, as shown in FIG. 16. 

[0241] As shown in FIG. 16, the first polishing unit 3-3A 

includes: a polishing table 3-30A mounted with a polishing pad 

3-10 having a polishing surface; a top ring 3-31A for 

polishing a wafer while holding the wafer and pressing the 

wafer against the polishing pad 3-10 on the polishing table 3-

30A; a polishing liquid supply nozzle 3-32A for supplying the 

polishing pad 3-10 with the polishing liquid or dressing 

liquid (e.g., pure water); a dresser 3-33A for dressing the 

polishing surface of the polishing pad 3-10; and an atomizer 

3-34A that atomizes a mixed fluid of liquid (e.g., pure water) 

and a gas (e.g., nitrogen gas) or a liquid (e.g., pure water) 

and jets the atomized fluid to the polishing surface. 

[0242] Likewise, the second polishing unit 3-3B includes a 

polishing table 3-30B, a top ring 3-31B, a polishing liquid 

supply nozzle 3-32B, a dresser 3-33B, and an atomizer 3-34B. 

The third polishing unit 3-3C includes a polishing table 3-30C, 

a top ring 3-31C, a polishing liquid supply nozzle 3-32C, a 

dresser 3-33C, and an atomizer 3-34C. The fourth polishing 

unit 3-3D includes a polishing table 3-30D, a top ring 3-31D, 

a polishing liquid supply nozzle 3-32D, a dresser 3-33D, and 

an atomizer 3-34D. 
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[0243] Since the first polishing unit 3-3A, the second 

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

fourth polishing unit 3-3D have the same configuration as each 

other, only the first polishing unit 3-3A is hereinafter 

described. 

[0244] FIG. 17 is a perspective view schematically showing 

the first polishing unit 3-3A. The top ring 3-31A is 

supported by a top ring shaft 3-36. The polishing pad 3-10 is 

pasted on the upper surface of the polishing table 3-30A. The 

upper surface of the polishing pad 3-10 thus forms a polishing 

surface for polishing the wafer W. Instead of the polishing 

pad 3-10, fixed abrasive grains may be adopted. The top ring 

3-31A and the polishing table 3-30A are configured to rotate 

about the respective axes, as indicated by arrows. The wafer 

W is held onto the lower surface of the top ring 3-31A by 

vacuum suction. During polishing, the polishing liquid is 

supplied to the polishing surface of the polishing pad 3-10 

from the polishing liquid supply nozzle 3-32A, and the wafer W, 

which is a polishing target, is pressed by the top ring 3-31A 

against the polishing surface, thus allowing the wafer W to be 

polished. 

[0245] <Conveyor Mechanism> 

Next, the conveyor mechanism for conveying the wafer 

is described. As shown in FIG. 16, a first linear transporter 

3-6 is disposed adjacent to the first polishing unit 3-3A and 

the second polishing unit 3-3B. The first linear transporter 

3-6 is a mechanism that conveys the wafer between four 

conveyance positions (a first conveyance position 3-TP1, a 
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second conveyance position 3-TP2, a third conveyance position 

3-TP3 and a fourth conveyance position 3-TP4 sequentially from 

the site near the load/unload unit) along the direction in 

which the polishing units 3-3A and 3-3B are disposed. 

[0246] Furthermore, a second linear transporter 3-7 is 

disposed adjacent to the third polishing unit 3-3C and the 

fourth polishing unit 3-3D. The second linear transporter 3-7 

is a mechanism that conveys the wafer between three conveyance 

positions (a fifth conveyance position 3-TP5, a sixth 

conveyance position 3-TP6 and a seventh conveyance position 3-

TP7 sequentially from the site near the load/unload unit) 

along the direction in which the polishing units 3-3C and 3-3D 

are disposed. 

[0247] The wafer is conveyed by the first linear transporter 

3-6 to the polishing units 3-3A and 3-3B. The top ring 3-31A 

of the first polishing unit 3-3A moves between the polishing 

position and the second conveyance position 3-TP2 by a swing 

operation of the top ring head. Consequently, the wafer is 

passed to the top ring 3-31A at the second conveyance position 

3-TP2. Likewise, the top ring 3-31B of the second polishing 

unit 3-3B moves between the polishing position and the third 

conveyance position 3-TP3, and the wafer is passed to the top 

ring 3-31B at the third conveyance position 3-TP3. The top 

ring 3-31C of the third polishing unit 3-3C moves between the 

polishing position and the sixth conveyance position 3-TP6, 

and the wafer is passed to the top ring 3-31C at the sixth 

conveyance position 3-TP6. The top ring 3-31D of the fourth 

polishing unit 3-3D moves between the polishing position and 
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the seventh conveyance position 3-TP7, and the wafer is passed 

to the top ring 3-31D at the seventh conveyance position 3-TP7. 

[0248] A lifter 3-11 for receiving the wafer from the 

conveyor robot 3-22 is disposed at the first conveyance 

position 3-TPl. The wafer is passed from the conveyor robot 

3-22 to the first linear transporter 3-6 via the lifter 3-11. 

Between the lifter 3-11 and the conveyor robot 3-22, a shutter 

(not shown) is provided at the partition 3-la. When the wafer 

is conveyed, the shutter is opened and the wafer is passed 

from the conveyor robot 3-22 to the lifter 3-11. A swing 

transporter 3-12 is disposed among the first linear 

transporter 3-6, the second linear transporter 3-7 and the 

cleaning unit 3-4. The swing transporter 3-12 includes a hand 

that is movable between the fourth conveyance position 3-TP4 

and the fifth conveyance position 3-TP5. The wafer is passed 

from the first linear transporter 3-6 to the second linear 

transporter 3-7 by the swing transporter 3-12. The wafer is 

conveyed by the second linear transporter 3-7 to the third 

polishing unit 3-3C and/or the fourth polishing unit 3-3D. 

The wafer polished by the polishing unit 3-3 is conveyed to 

the cleaning;unit 3-4 via the swing transporter 3-12. 

[0249] CCleaning Unit> 

FIG. 18A is a plan view showing the cleaning unit 3-4, 

and FIG. 18B is a side view showing the cleaning unit 3-4. As 

shown in FIGS. 18A and 18B, the cleaning unit 3-4 are 

partitioned into a roll cleaning chamber 3-190, a first 

conveyance chamber 3-191, a pen cleaning chamber 3-192, a 

second conveyance chamber 3-193, a drying chamber 3-194, a 
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buff process chamber 3-300 and a third conveyance chamber 3-

195. 

[0250] In the roll cleaning chamber 3-190, an upper roll 

cleaning module 3-201A and a lower roll cleaning module 3-201B, 

which are arranged in the vertical direction, are disposed. 

The upper roll cleaning module 3-201A is disposed above the 

lower roll cleaning module 3-201B. Each of the upper roll 

cleaning module 3-201A and the lower roll cleaning module 3-

201B is a cleaner that supplies the cleaning liquid to the 

front and rear surfaces of the wafer while pressing the 

rotating two roll sponge members against the front and rear 

surfaces of the wafer, thereby cleaning the wafer. A wafer 

temporary stage 3-204 is provided between the upper roll 

cleaning module 3-201A and the lower roll cleaning module 3-

201B. 

[0251] In the pen cleaning chamber 3-192, an upper pen 

cleaning module 3-202A and a lower pen cleaning module 3-202B, 

which are arranged along the vertical direction, are disposed. 

The upper pen cleaning module 3-202A is disposed above the 

lower pen cleaning module 3-202B. Each of the upper pen 

cleaning module 3-202A and the lower pen cleaning module 3-

202B is a cleaner that supplies the cleaning liquid to the 

surface of the wafer while pressing a rotating pencil sponge 

member against the surface of the wafer and swinging the 

sponge in the radial direction of the wafer, thereby cleaning 

the wafer. A wafer temporary stage 3-203 is provided between 

the upper pen cleaning module 3-202A and the lower pen 

cleaning module 3-202B. 
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[0252] In the drying chamber 3-194, an upper drying module 

3-205A and a lower drying module 3-205B, which are arranged 

along the vertical direction, are disposed. The upper drying 

module 3-205A and the lower drying module 3-205B are separated 

from each other. Filter-fan units 3-207A and 3-207B that 

supply clean air into the drying modules 3-205A and 3-205B are 

provided above the upper drying module 3-205A and the lower 

drying module 3-205B, respectively. 

[0253] The upper roll cleaning module 3-201A, the lower roll 

cleaning module 3-201B, the upper pen cleaning module 3-202A, 

the lower pen cleaning module 3-202B, the temporary stage 3-

203, the upper drying module 3-205A and the lower drying 

module 3-205B are fixed to frames, not shown, with bolts and 

the like. 

[0254] In the first conveyance chamber 3-191, a vertically 

movable first conveyor robot (conveyor mechanism) 3-209 is 

disposed. In the second conveyance chamber 3-193, a 

vertically movable second conveyor robot 3-210 is disposed. 

In the third conveyance chamber 3-195, a vertically movable 

third conveyor robot (conveyor mechanism) 3-213 is disposed. 

The first conveyor robot 3-209, the second conveyor robot 3-

210 and the third conveyor robot 3-213 are movably supported 

by vertically extending support shafts 3-211, 3-212 and 3-214, 

respectively. The first conveyor robot 3-209, the second 

conveyor robot 3-210 and the third conveyor robot 3-213 

internally includes drive mechanisms, such as motors, and are 

vertically movable along the support shafts 3-211, 3-212 and 

3-214, respectively. As with the conveyor robot 3-22, the 

- 88 -



first conveyor robot 3-209 includes hands at upper and lower 

stages. As indicated by a broken line in FIG. 18A, in the 

first conveyor robot 3-209, the lower hand is disposed at a 

position accessible to the aforementioned temporary stage 3-

180. When the lower hand of the first conveyor robot 3-209 

accesses the temporary stage 3-180, a shutter (not shown) 

provided at the partition 3-lb is opened. 

[0255] The first conveyor robot 3-209 operates so as to 

convey the wafer W between the temporary stage 3-180, the 

upper roll cleaning module 3-201A, the lower roll cleaning 

module 3-201B, the temporary stage 3-204, the temporary stage 

3-203, the upper pen cleaning module 3-202A and the lower pen 

cleaning module 3-202B. The first conveyor robot 3-209 uses 

the lower hand for conveying the wafer having not been cleaned 

yet (wafer to which the slurry adheres), and uses the upper 

hand for conveying the cleaned wafer. 

[0256] The second conveyor robot 3-210 operates so as to 

convey the wafer W between the upper pen cleaning module 3-

202A, the lower pen cleaning module 3-202B, the temporary 

stage 3-203, the upper drying module 3-205A and the lower 

drying module 3-205B. Since the second conveyor robot 3-210 

only conveys the cleaned wafer, this robot only includes one 

hand. The conveyor robot 3-22 shown in FIG. 16 uses the upper 

hand to takes the wafer from the upper drying module 3-205A or 

the lower drying module 3-205B, and returns the wafer to the 

wafer cassette. When the upper hand of the conveyor robot 3-

22 accesses the drying modules 3-205A and 3-205B, the shutter 

(not shown) provided at the partition 3-la is opened. 
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[0257] In the buff process chamber 3-300, an upper buff 

process module 3-300A and a lower buff process module 3-300B 

are provided. The third conveyor robot 3-213 operates so as 

to convey the wafer W between the upper roll cleaning module 

3-201A, the lower roll cleaning module 3-201B, the temporary 

stage 3-204, the upper buff process module 3-300A and the 

lower buff process module 3-300B. 

[0258] This embodiment exemplifies the example of disposing 

the buff process chamber 3-300, the roll cleaning chamber 3-

190 and the pen cleaning chamber 3-192 in the cleaning unit 3-

4, sequentially from the site far from the load/unload unit 3-

2. The disposition is not limited to this example. The mode 

of disposing the buff process chamber 3-300, the roll cleaning 

chamber 3-190 and the pen cleaning chamber 3-192 may be 

appropriately selected according to the quality of wafer and 

the throughput. The upper buff process module 3-300A and the 

lower buff process module 3-300B are hereinafter described. 

Since the upper buff process module 3-300A and the lower buff 

process module 3-300B have similar configurations, only the 

upper buff process module 3-300A is described. 

[0259] <Buff Process Module> 

FIG. 19 is a diagram showing a schematic 

configuration of the upper buff process module 3-300A. As 

shown in FIG. 19, the buff process module 3-300A includes: a 

buff table 3-400 on which the wafer W is mounted; a buff head 

3-500 to which a buff pad 3-502 for applying a buff process to 

a processing target surface of the wafer W is attached; a buff 

arm 3-600 that holds the buff head 3-500; a liquid supply 
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system 3-700 for supplying various types of process liquids; 

and a conditioner 3-800 for conditioning (dressing) the buff 

pad 3-502. 

[0260] The buff table 3-400 includes a mechanism for sucking 

the wafer W. The buff table 3-400 can be rotated about a 

rotation axis A by a drive mechanism, not shown. The buff pad 

3-502 is attached to a surface of the buff head 3-500 that 

faces the wafer W. The buff arm 3-600 can rotate the buff 

head 3-500 about a rotation axis B, and swing the buff head 3-

500 in the radial direction of the wafer W as indicated by an 

arrow C. The buff arm 3-600 can swing the buff head 3-500 to 

a position where the buff pad 3-502 faces the conditioner 3-

800. 

[0261] The liquid supply system 3-700 includes a pure water 

nozzle 3-710 for supplying pure water (DIW) to the processing 

target surface of the wafer W. The pure water nozzle 3-710 

communicates with a pure water supply source 3-714 through 

pure water piping 3-712. The pure water piping 3-712 is 

provided with an on-off valve 3-716 that can open and close 

the pure water piping 3-712. The on-off valve 3-716 opening 

and closing control through the control device, not shown, can 

supply the pure water to the processing target surface of the 

wafer W, at any timing. 

[0262] The liquid supply system 3-700 includes a chemical 

solution nozzle 3-720 for supplying a chemical solution 

(Chemi) to the processing target surface of the wafer W. The 

chemical solution nozzle 3-720 communicates with a chemical 

solution supply source 3-724 through chemical solution piping 
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3-722. The chemical solution piping 3-722 is provided with an 

on-off valve 3-726 that can open and close the chemical 

solution piping 3-722. The on-off valve 3-726 opening and 

closing control through the control device can supply the 

chemical solution to the processing target surface of the 

wafer W, at any timing. 

[0263] The upper buff process module 3-300A can selectively 

supply the pure water, chemical solution, or slurry to the 

processing target surface of the wafer W through the buff arm 

3-600, the buff head 3-500, and the buff pad 3-502. 

[0264] That is, branched pure water piping 3-712a is 

branched from the pure water piping 3-712 between the pure 

water supply source 3-714 and the on-off valve 3-716. 

Furthermore, branched chemical solution piping 3-722a is 

branched from the chemical solution piping 3-722 between the 

chemical solution supply source 3-724 and the on-off valve 3-

726. The branched pure water piping 3-712a, the branched 

chemical solution piping 3-722a, and slurry piping 3-732, 

which communicates with a slurry supply source 3-734, join 

together into liquid supply piping 3-740. The branched pure 

water piping 3-712a is provided with an on-off valve 3-718 

that can open and close the branched pure water piping 3-712a. 

The branched chemical solution piping 3-722a is provided with 

an on-off valve 3-728 that can open and close the branched 

chemical solution piping 3-722a. The slurry piping 3-732 is 

provided with an on-off valve 3-736 that can open and close 

the slurry piping 3-732. 

[0265] A first end of the liquid supply piping 3-740 
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communicates with three systems of piping, which are the 

branched pure water piping 3-712a, the branched chemical 

solution piping 3-722a, and the slurry piping 3-732. The 

liquid supply piping 3-740 extends through the inside of the 

buff arm 3-600, the center of the buff head 3-500, and the 

center of the buff pad 3-502. A second end of the liquid 

supply piping 3-740 is opened toward the processing target 

surface of the wafer W. The control device, not shown, can 

supply the processing target surface of the wafer W with any 

one of the pure water, chemical solution, and slurry, or a 

mixed liquid that is any combination thereof, by controlling 

on and off of the on-off valve 3-718, the on-off valve 3-728 

and the on-off valve 3-736. 

[0266] The upper buff process module 3-300A supplies the 

wafer W with the process liquid through the liquid supply 

piping 3-740, rotates the buff table 3-400 about the rotation 

axis A, presses the buff pad 3-502 against the processing 

target surface of the wafer W, and swings the buff head 3-500 

in the direction of arrow C while rotating this head about the 

rotation axis B, thereby allowing the buff process to be 

applied to the wafer W. Note that the buff pad of this 

embodiment has a considerably smaller diameter than the wafer, 

which is a processing target, has. This is because a high 

flatness can be achieved by the buff process. 

[0267] Here, the buff process includes at least one of a 

buff-polishing process and a buff-cleaning process. The buff-

polishing process is a process that relatively moves a wafer W 

and a buff pad 3-502 against each other while the buff pad 3-
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502 is in contact with the wafer W, and causes a slurry to 

intervene between the wafer W and the buff pad 3-502, thereby 

polishing and removing unwanted portions of a processing 

target surface of the wafer W. The buff-polishing process is 

a process that can apply a stronger physical action force to 

the wafer W than the physical action force applied to the 

wafer W by the roll sponge in the roll cleaning chamber 3-190 

and the physical action force applied to the wafer W by the 

pen sponge in the pen cleaning chamber 3-192. The buff-

polishing process can achieve removal of a surface part which 

is damaged by a scratch or the like or to which contaminants 

adhere, additional removal of a portion which cannot have been 

removed by main polishing in the main polishing unit 3, or 

improvement in morphology after the main polishing. 

[0268] The buff-cleaning process is a process that 

relatively moves the wafer W and the buff pad 3-502 against 

each other while the buff pad 3-502 is in contact with the 

wafer W, and causes the cleaning process liquid (the chemical 

solution, or the chemical solution and pure water) to 

intervene between the wafer W and the buff pad 3-502, thereby 

removing contaminants on the surface of the wafer W or 

modifying the property of the processing target surface. The 

buff-cleaning process is a process that can apply a stronger 

physical action force to the wafer W than the physical action 

force applied to the wafer W by the roll sponge in the roll 

cleaning chamber 3-190 and the physical action force applied 

to the wafer W by the pen sponge in the pen cleaning chamber 

3-192. 
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[0269] The conditioner 3-800 is a member for conditioning 

the surface of the buff pad 3-502. The conditioner 3-800 

includes a dressing table 3-810, and a dresser 3-820 installed 

on the dressing table 3-810. The dressing table 3-810 can be 

rotated about a rotation axis D by a drive mechanism, not 

shown. The dresser 3-820 may be formed of a diamond dresser 

or a brush dresser, or a combination of these dressers. 

[0270] When the buff pad 3-502 is conditioned, the upper 

buff process module 3-300A swings the buff arm 3-600 such that 

the buff pad 3-502 reaches a position facing the dresser 3-820. 

The upper buff process module 3-300A rotates the dressing 

table 3-810 about the rotation axis D while rotating the buff 

head 3-500, and presses the buff pad 3-502 against the dresser 

3-820, thereby conditioning the buff pad 3-502. 

[0271] <Conditioner> 

Next, referring to the various drawings, specific 

processes of cleaning processes for the conditioner 3-800 and 

the buff pad 3-502 are described. FIG. 20 shows a buff table 

3-400 that holds the wafer W, and a dressing table 3-810 that 

supports the dresser 3-820 for conditioning the buff pad 3-502. 

These dresser 3-820 and the dressing table 3-810 and other 

configuration components constitute the conditioner 3-800. 

[0272] The conditioner 3-800 is disposed adjacent to the 

buff table 3-400, and positioned at a radius position 

substantially identical to that of the buff table 3-400 with 

respect to the center of swing L of the buff arm 3-600. 

Accordingly, when the buff arm 3-600 is swung (swung 

counterclockwise in FIG. 20), the buff pad 3-502 can be 
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positioned above the dresser 3-820 in the conditioner 3-800. 

In the conditioner 3-800, the dressing table 3-810 is rotated, 

which causes a combined operation with the rotation of the 

buff pad 3-502, thereby applying the dressing process to the 

surface of the buff pad 3-502. 

[0273] A brush-cleaning mechanism 3-960 is provided between 

the buff table 3-400 and the dressing table 3-810. The brush-

cleaning mechanism 3-960 is for brush-cleaning the surface of 

the buff pad 3-502. The brush-cleaning mechanism 3-960 is 

thus provided between the buff table 3-400 and the dressing 

table 3-810 because this position is on a path along which the 

buff pad 502 is moved by swing of the buff arm 3-600. The 

specific structure and operation of the brush-cleaning 

mechanism 3-960 is described later. 

[0274] FIGS. 21 and 22A to 22D are diagrams for illustrating 

the buff-cleaning and accompanying specific processes. In FIG. 

21, the upper stage shows the processes at the buff table 3-

400, and the lower stage shows the processes at the dressing 

table 3-810. These series of processes are performed 

simultaneously in parallel. Each of the circles in the 

diagram shows the position of the buff pad 3-502. For example, 

during the buff-cleaning process, the buff pad 3-502 is 

positioned on the buff table 3-400. During a subsequent pad 

rinsing process, this pad moves onto the dressing table 3-810. 

Note that in FIGS. 22A to 22D, a part of the buff head 3-500 

is a sectional view for the sake of illustration. The buff 

head 3-500 used in this embodiment is provided with a gimbal 

mechanism that includes concave and convex surfaces, thereby 
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allowing slight precession of the buff head 3-500. 

[0275] First, on the buff table 3-400, the buff-cleaning 

process (step S3-11) is applied to the wafer W. Needless to 

say, at this time, the buff pad 3-502 is positioned on the 

buff table 3-400. During the buff-cleaning process, the 

process liquid for buff-cleaning is supplied from the liquid 

supply piping 3-740, through the inside of the buff arm and 

the inside of the buff head rotating shaft 3-601 (see FIG. 20), 

to the center of the buff pad 3-502. At the same time, the 

buff arm 3-600 is swung in a state where the rotating buff pad 

3-502 is pressed against the wafer W, thus applying the 

cleaning process to the surface of the wafer W rotating 

together with the buff table 3-400 (see FIG. 22A). The buff 

pad 3-502 moves above the dresser 3-820 in the next process, 

and subsequently dressing-related processes are performed. 

These processes are described later. 

[0276] On the buff table 3-400, a wafer rinsing process 

(step S3-12) is applied. The wafer rinsing process is a 

process of cleaning the wafer W with DIW. After completion of 

applying the wafer rinsing process to the wafer W, the wafer W 

is then taken out of the buff table 3-400 (step S3-13) and 

conveyed to the next step. Subsequently, the buff table 3-400 

is cleaned according to the buff table rinsing process (step 

S3-14). The series of processes at the buff table has thus 

been completed. A new wafer W to be processed next is taken 

in (step S3-15), and the above processes are repeated. 

[0277] On the other hand, on the dressing table 3-810, the 

dressing process is applied to the buff pad 3-502 in parallel 
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to the above processes. The buff pad 3-502 (see FIG. 22A) 

used for the buff-cleaning (step S3-11) is moved above the 

dresser 3-820. At this time, the buff pad 3-502 faces 

perpendicularly downward. The cleaning liquid (DIW) is jetted 

from a buff pad cleaning mechanism 3-830 disposed obliquely 

downward of the buff pad 3-502, thus applying the pad rinsing 

process to the surface of the buff pad 3-502 (step S3-22) (see 

FIG. 22B) . During the pad rinsing process, the buff pad 3-502 

is rotated, thereby allowing the entire surface to be 

uniformly cleaned. The cleaning liquid used for cleaning the 

buff pad may be an ultrasonic cleaning liquid. 

[0278] Next, the buff head 3-500 is lowered and brought into 

contact with the dresser 3-820, and the dressing process is 

applied to the buff pad 3-502 (step S3-23) (see FIG. 22C). 

The dressing process is performed in a state where the process 

liquid is supplied to the center of the buff pad 3-502. 

During the dressing process, both the buff pad 3-502 and the 

dresser 3-820 rotate. The dressing process is performed in a 

state where the rotation axis of the buff pad 3-502 deviates 

from the rotation axis of the dresser 3-820. This measures 

are taken in order to prevent specific parts of the buff pad 

3-502 and the dresser 3-820 from continuously sliding against 

each other. 

[0279] After application of the dressing process, the buff 

head 3-500 moves above the brush-cleaning mechanism, a 

brushing process (step S3-24) is applied to the buff head 

after the dressing process (see FIG. 22D). A dresser rinsing 

process (step S3-21) is applied to the dresser 3-820 having 
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been used for the dressing process (S3-23), with the cleaning 

liquid (DIW) jetted from the dresser cleaning mechanism (not 

shown) provided adjacent thereto. During the dresser rinsing 

process, the dressing table 3-810 is rotated, thereby allowing 

the surface of the dresser 3-820 to be uniformly cleaned. 

[0280] The description has thus been made for the case where 

the buff pad 3-502 faces perpendicularly downward. However, 

the present invention is not limited to this case. The 

present invention is also applicable to the case where the 

buff pad 3-502 faces perpendicularly upward, and the case 

where this pad faces horizontally. 

[0281] Next, referring to FIG. 23, cleaning of the buff pad 

3-502 during the dressing process (step S3-23 in FIG. 21) is 

described in detail. As described above, the surface of the 

buff pad 3-502 is dressed according to the dressing process. 

In this process, the buff pad 3-502 is in the state of being 

in contact with the surface of the dresser. On the surface of 

the buff pad, grooves continuous from the center toward the 

outer peripheral portion are formed. The process liquid then 

flows from the process liquid outlet 3-503 at the center of 

the buff pad 3-502. The flowing process liquid is discharged 

through the grooves of the buff pad 3-502 to the outside owing 

to the centrifugal force generated by rotation of the buff pad 

3-502 and the discharge pressure. Consequently, deposit 

accumulating in the grooves is discharged together with the 

process liquid. In addition to the above operation, if the 

process liquid is caused to flow at a high pressure, the 

process liquid flows through the inside of the grooves fast, 

- 99 -



thereby allowing the inside of the grooves to be cleaned 

further effectively. 

[0282] Various shapes can be considered as the shapes of the 

grooves formed on the buff pad. For example, it can be 

considered that simple linear grooves may be formed radially 

over the circumference, or spiral grooves may be formed. Even 

lattice-shaped grooves can discharge deposit to the outside 

only if the grooves, are continuous to the outermost peripheral 

portion of the buff pad 3-502. The sectional shapes and 

sectional areas of grooves are not necessarily constant along 

the longitudinal directions. In particular, the buff pad 3-

502 rotates at a high speed. Accordingly, if no measures are 

taken for the structure of the grooves, the process liquid is 

sometimes dispersed over a wide range. To avoid such 

situations, flow rate reducers are formed at the grooves in 

proximity to the outermost peripheral portion of the buff pad 

3-502. For example, for the sake of illustration, FIG. 23A 

shows a state where a flow path of the process liquid is 

formed in the rotating shaft 3-601 of the buff head 3-500, and 

the process liquid accumulates at the process liquid outlet 3-

503 at the center of the buff pad 3-502. This diagram further 

shows the state where the process liquid also accumulates at 

the boundary region between the buff pad 3-502 and the dresser 

3-820. 

[0283] FIGS. 23B and 23C show dresser grooves 3-821A and 3-

821B formed on the surfaces of the respective dressers 3-820A 

and 3-820B. The dresser grooves 3-821A in FIG. 23B are radial 

grooves. Such radial grooves allow the process liquid to be 
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smoothly discharged owing to the centrifugal force. At this 

time, even if deposit peeled off the grooves on the buff pad 

3-502 has a relatively large size, the deposit can easily pass 

through the dresser grooves 3-821A of the dresser 3-820A. 

Consequently, this configuration can improve the discharge 

effect in comparison with the case where the deposit is 

discharged only through the grooves on the buff pad 3-502. 

[0284] FIG. 23C shows the spiral dresser grooves 3-821B 

formed on the surface of the dresser 3-820B. Appropriate 

setting of the rotational direction and rotation speed can 

achieve a more improved deposit discharge effect of the spiral 

dresser grooves 3-821B than that of the radial dresser grooves 

3-821A, in some cases. The dresser grooves may have a 

configuration where radial grooves and spiral grooves are 

combined. In this embodiment, total 36 grooves are formed at 

angles of every ten degrees. However, this case is an example 

The number of grooves may be lower or higher. 

[0285] FIGS. 2 4A and 24B show an embodiment where the brush-

cleaning mechanism 3-960 is provided adjacent to the dressing 

table 3-810. In FIG. 24A, the brush-cleaning mechanism 3-960 

is provided in a region between the buff table 3-400 and the 

dressing table 3-810. Consequently, when the buff head 3-500 

and the buff pad 3-502 pass between the buff table 3-400 and 

the dressing table 3-810, the surface of the buff pad 3-502 is 

brought into contact with the brush-cleaning mechanism 3-960 

(see FIG. 22D), and the surface of the buff pad 3-502 is 

brush-cleaned. Note that the brush-cleaning mechanism 

sometimes interferes with the movement of the buff pad 3-502. 



Consequently, a mechanism may be provided that raises the 

brush-cleaning mechanism or retracts this brush-cleaning 

mechanism in the horizontal direction from the movement path 

of the buff pad. According to this embodiment, the brush-

cleaning mechanism 3-960 is thus provided, which allows the 

buff pad 3-502 to be cleaned by the brush-cleaning mechanism 

3-960 in addition to cleaning of the buff pad 3-502 using the 

dresser 3-820. As a result, this embodiment can improve the 

cleaning power of the buff pad 3-502. 

[0286] It is sufficient that the brush-cleaning mechanism 3-

960 of this embodiment has dimensions that can cover at least 

an extent of a radius portion of the buff pad 3-502. This is 

because the buff pad 3-502 itself rotates and one revolution 

of the buff pad 3-502 allows the entire surface to be in 

contact with the brush-cleaning mechanism 3-960. 

Alternatively, the dimensions and position of the brush-

cleaning mechanism 3-960 may be configured such that the 

brush-cleaning mechanism 3-960 can cover the diameter of the 

buff pad 3-502. 

[0287] FIG. 24B is a detailed diagram of the brush-cleaning 

mechanism 3-960. As shown in this diagram, the brush-cleaning 

mechanism 3-960 includes a brush section 3-961, and a main 

body 3-963 that supports the brush section 3-961. In the main 

body 3-963, a liquid passage 3-965 is formed. Liquid jet 

orifices 3-967 for allowing the liquid to be jetted through 

the brush section 3-961 are formed on the upper surface of the 

main body 3-963. The liquid jet orifices 3-967 communicate 

with the liquid passage 3-965. Consequently, when a high-
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pressure liquid is supplied to the liquid passage 3-965, the 

liquid (cleaning liquid) 3-969 is jetted from the liquid jet 

orifices 3-967. 

[0288] FIG. 25 shows an example where a base 3-970 is 

provided adjacent to the dressing table 3-810, and the brush-

cleaning mechanism 3-960 is provided on the base 3-970. As 

shown in the diagram, the base 3-970 has an arc-shaped portion 

along the outer .peripheral portion of the dressing table 3-810, 

and is adjacent to the dressing table over a predetermined 

angular range. The base 3-970 is positioned so as to have a 

surface substantially flush with the surface of the 3-820. 

This positional relationship is adopted because the buff head 

3-500 includes the gimbal mechanism and, if the base 3-970 and 

the dresser 3-820 had different heights, the buff head 3-500 

would be tilted. 

[0289] The brush-cleaning mechanism is fixed to the base 3-

970. The brush-cleaning mechanism 3-960 is configured such 

that the brush section 3-961 protrudes from the surface of the 

base 3-970. This brush section is brought into contact with 

the surface of the buff pad 3-502, and brush-cleaning is 

performed. According to an example, the brush-cleaning 

mechanism 3-960 extends in a direction parallel to the radial 

direction of the dressing table 3-810. Also in such a case 

where the brush-cleaning mechanism 3-960 and the base 3-970 

are provided, movement of the buff pad 3-502 between the buff 

table 3-400 and the dressing table 3-810 allows the surface of 

the buff pad 3-502 to be cleaned by the brush-cleaning 

mechanism. 



[0290] Next, referring to FIG. 26, a modified example of a 

cover for preventing dispersion is described. In the example 

shown in FIG. 26, a buff head cover 3-910 is attached to the 

buff head 3-500. That is, the buff head cover 3-910 having a 

shape of a cylinder with a bottom is provided at a 

predetermined position on the buff head 3-500 such that the 

opening of this cover is oriented downward. The-, dimensions 

and shape of the buff head cover 3-910 are configured such 

that the lower edge of this cover is at a slightly higher 

position than that of the surface of the dresser 3-820. The 

inner diameter of the buff head cover 3-910 is larger than the 

diameter of the dresser 3-820. Consequently, if the process 

liquid flowing through the boundary between the buff pad 3-502 

and the dresser 3-820 is dispersed owing to the centrifugal 

force, the buff head cover 3-910 prevents the dispersion. In 

particular, the buff head cover 910 is swung together with the 

buff arm. Consequently, this cover can always receive the 

process liquid and the cleaning liquid that are dispersed from 

the buff pad and the dresser. Furthermore, the buff head 

cover 3-910 also functions as a cover for preventing the 

cleaning liquid from being dispersed while the surface of the 

buff pad 3-502 is cleaned by the brush-cleaning mechanism 3-

960. That is, even if the liquid (cleaning liquid) 3-969 

jetted from the liquid jet orifices 3-967 is dispersed from 

the buff pad 3-502 while the surface of the buff pad 3-502 is 

cleaned by the brush-cleaning mechanism 3-960, the buff head 

cover 3-910 can prevent the dispersion. 

[0291] The description has thus been made on various 
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characteristic points with reference to the FIGS. 16 to 26. 

The aspect of the invention having these characteristic points 

is also an aspect of the invention encompassed by the present 

application. Meanwhile, each characteristic point can solely 

configure an aspect of the invention in some cases. 

Consequently, the scope of the technical thought encompassed 

by the present invention involves not only the scope solely 

defined by each characteristic point, but also the scope 

defined any combination of these characteristic points. 

[0292] A substrate processing apparatus and a conditioner 

according to one embodiment of the invention of the present 

application are hereinafter described with reference to 

FIGS. 27 to 38A and 38B. 

[0293] <Substrate Processing Apparatus> 

FIG. 27 is a plan view showing the overall 

configuration of the substrate processing apparatus according 

to one embodiment of the present invention. As shown in FIG. 

27, the substrate processing apparatus (CMP apparatus) 4-1000 

includes a substantially rectangular housing 4-1. The inside 

of the housing 4-1 is separated by partitions 4-la and 4-lb 

into a load/unload unit 4-2, a polishing unit 4-3 and a 

cleaning unit 4-4. The load/unload unit 4-2, the polishing 

unit 4-3 and the cleaning unit 4-4 are each independently 

assembled and independently exhausted. The cleaning unit 4-4.-. 

includes an electric power supply that supplies electric power 

to the substrate processing apparatus, and a control device 4-

5 that controls a substrate processing operation. 

[0294] <Load/Unload Unit> 
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The load/unload unit 4-2 includes at least two (four 

in this embodiment) front loaders 4-20 where wafer cassettes 

for stocking multiple wafers (substrates) are mounted. These 

front loaders 4-20 are disposed adjacent to the housing 4-1, 

and disposed in the width direction of the substrate 

processing apparatus (the direction perpendicular to the 

longitudinal direction). The front loader 4-20 can be mounted 

with an open cassette, a SMIF (Standard Manufacturing 

Interface) pod, or a FOUP (Front Opening Unified Pod). Here, 

the SMIF and FOUP are closed containers that can keep an 

environment independent from the external space by internally 

storing the wafer cassette and covering the internal space 

with partitions. 

[0295] In the load/unload unit 4-2, a traveling mechanism 4-

21 is laid along the arrangement of the front loaders 4-20. 

Two conveyor robots (loaders and conveyor mechanisms) 4-22 

that can travel along the arrangement direction of the wafer 

cassettes are installed on the traveling mechanism 4-21. The 

conveyor robots 4-22 can access the wafer cassettes mounted on 

the front loaders 4-20 by traveling on the traveling mechanism 

4-21. Each conveyor robot 4-22 includes vertically arranged 

two hands. The upper hand is used to return a processed wafer 

to the wafer cassette. The lower hand is used to take a wafer 

having not been processed yet from the wafer cassette. The 

upper and lower hands can thus be used differently. 

Furthermore, the lower hand of the conveyor robot 4-22 is 

configured so as to be capable of reversing the wafer. 

[0296] The load/unload unit 4-2 defines a region where the 
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cleanest state should be maintained. Accordingly, the inside 

of the load/unload unit 4-2 is always kept at a higher 

pressure than any of the pressures of the outside of the 

substrate processing apparatus, the polishing unit 4-3 and the 

cleaning unit 4-4. The polishing unit 4-3 defines the 

dirtiest region because a slurry is used as the polishing 

liquid. Consequently, a negative pressure is formed in the 

polishing unit 4-3. This pressure is maintained lower than 

the internal pressure of the cleaning unit 4-4. The 

load/unload unit 4-2 is provided with a filter-fan unit (not 

shown) that includes a clean air filter, such as a HEPA filter, 

ULPA filter, or chemical filter. Clean air from which 

particles, toxic vapor, or toxic gas have been removed is 

always blown from the filter-fan unit. 

[0297] <Polishing Unit> 

The polishing unit 4-3 defines a region where a wafer 

is polished (flattened). The polishing unit 4-3 includes a 

first polishing unit 4-3A, a second polishing unit 4-3B, a 

third polishing unit 4-3C, and a fourth polishing unit 4-3D. 

The first polishing unit 4-3A, the second polishing unit 4-3B, 

the third polishing unit 4-3C and the fourth polishing unit 4-

3D are arranged along the longitudinal direction of the 

substrate processing apparatus, as shown in FIG. 27. 

[0298] As shown in FIG. 27, the first polishing unit 4-3A 

includes: a polishing table 4-30A mounted with a polishing pad 

4-10 having a polishing surface; a top ring 4-31A for 

polishing a wafer while holding the wafer and pressing the 

wafer against the polishing pad 4-10 on the polishing table 4-
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30A; a polishing liquid supply nozzle 4-32A for supplying the 

polishing pad 4-10 with the polishing liquid or dressing 

liquid (e.g., pure water); a dresser 4-33A for dressing the 

polishing surface of the polishing pad 4-10; and an atomizer 

4-34A that atomizes a mixed fluid of liquid (e.g., pure water) 

and a gas (e.g., nitrogen gas) or a liquid (e.g., pure water) 

and jets the atomized fluid to the polishing surface. 

[0299] Likewise, the second polishing unit 4-3B includes a 

polishing table 4-30B, a top ring 4-31B, a polishing liquid 

supply nozzle 4-32B, a dresser 4-33B, and an atomizer 4-34B. 

The third polishing unit 4-3C includes a polishing table 4-30C, 

a top ring 4-31C, a polishing liquid supply nozzle 4-32C, a 

dresser 4-33C, and an atomizer 4-34C. The fourth polishing 

unit 4-3D includes a polishing table 4-30D, a top ring 4-31D, 

a polishing liquid supply nozzle 4-32D, a dresser 4-33D, and 

an atomizer 4-34D. 

[0300] Since the first polishing unit 4-3A, the second 

polishing unit 4-3B, the third polishing unit 4-3C and the 

fourth polishing unit 4-3D have the same configuration as each 

other, only the first polishing unit 4-3A is hereinafter 

described. 

[0301] FIG. 28 is a perspective view schematically showing 

the first polishing unit 4-3A. The top ring 4-31A is 

supported by a top ring shaft 4-36. The polishing pad 4-10 is 

pasted on the upper surface of the polishing table 4-30A. The 

upper surface of the polishing pad 4-10 thus forms a polishing 

surface for polishing the wafer W. Instead of the polishing 

pad 4-10, fixed abrasive grains may be adopted. The top ring 
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4-31A and the polishing table 4-30A are configured to rotate 

about the respective axes, as indicated by arrows. The wafer 

W is held onto the lower surface of the top ring 4-31A by 

vacuum suction. During polishing, the polishing liquid is 

supplied to the polishing surface of the polishing pad 4-10 

from the polishing liquid supply nozzle 4-32A, and the wafer W, 

which is a polishing target, is pressed by the top ring 4-31A 

against the polishing surface, thus allowing the wafer W to be 

polished. 

[0302] <Conveyor Mechanism> 

Next, the conveyor mechanism for conveying the wafer 

is described. As shown in FIG. 27, a first linear transporter 

4-6 is disposed adjacent to the first polishing unit 4-3A and 

the second polishing unit 4-3B. The first linear transporter 

4-6 is a mechanism that conveys the wafer between four 

conveyance positions (a first conveyance position 4-TP1, a 

second conveyance position 4-TP2, a third conveyance position 

4-TP3 and a fourth conveyance position 4-TP4 sequentially from 

the site near the load/unload unit) along the direction in 

which the polishing units 4-3A and 4-3B are disposed. 

[0303] Furthermore, a second linear transporter 4-7 is 

disposed adjacent to the third polishing unit 4-3C and the 

fourth polishing unit 4-3D. The second linear transporter 4-7 

is a mechanism that conveys the wafer between three conveyance 

positions (a fifth conveyance position 4-TP5, a sixth 

conveyance position 4-TP6 and a seventh conveyance position 4-

TP7 sequentially from the site near the load/unload unit) 

along the direction in which the polishing units 4-3C and 4-3D 
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are disposed. 

[0304] The wafer is conveyed by the first linear transporter 

4-6 to the polishing units 4-3A and 4-3B. The top ring 4-31A 

of the first polishing unit 4-3A moves between the polishing 

position and the second conveyance position 4-TP2 by a swing 

operation of the top ring head. Consequently, the wafer is 

passed to the top ring 4-31A at the second conveyance position 

4-TP2. Likewise, the top ring 4-31B of the second polishing 

unit 4-3B moves between the polishing position and the third 

conveyance position 4-TP3, and the wafer is passed to the top 

ring 4-31B at the third conveyance position 4-TP3. The top 

ring 4-31C of the third polishing unit 4-3C moves between the 

polishing position and the sixth conveyance position 4-TP6, 

and the wafer is passed to the top ring 4-31C at the sixth 

conveyance position 4-TP6. The top ring 4-31D of the fourth 

polishing unit 4-3D moves between the polishing position and 

the seventh conveyance position 4-TP7, and the wafer is passed 

to the top ring 4-31D at the seventh conveyance position 4-TP7. 

[0305] A lifter 4-11 for receiving the wafer from the 

conveyor robot 4-22 is disposed at the first conveyance 

position 4-TP1. The wafer is passed from the conveyor robot 

4-22 to the first linear transporter 4-6 via the lifter 4-11. 

Between the lifter 4-11 and the conveyor robot 4-22, a shutter 

(not shown) is provided at the partition 4-la. When the wafer 

is conveyed, the shutter is opened and the wafer is passed 

from the conveyor robot 4-22 to the lifter 4-11. A swing 

transporter 4-12 is disposed among the first linear 

transporter 4-6, the second linear transporter 4-7 and the 



cleaning unit 4-4. The swing transporter 4-12 includes a hand 

that is movable between the fourth conveyance position 4-TP4 

and the fifth conveyance position 4-TP5. The wafer is passed 

from the first linear transporter 4-6 to the second linear 

transporter 4-7 by the swing transporter 4-12. The wafer is 

conveyed by the second linear transporter 4-7 to the third 

polishing unit 4-3C and/or the fourth polishing unit 4-3D. 

The wafer polished by the polishing unit 4-3 is conveyed to 

the cleaning unit 4-4 via the swing transporter 4-12. 

[0306] <Cleaning Unit> 

FIG. 29A is a plan view showing the cleaning unit 4-4, 

and FIG. 29B is a side view showing the cleaning unit 4-4. As 

shown in FIGS. 29A and 29B, the cleaning unit 4-4 are 

partitioned into a roll cleaning chamber 4-190, a first 

conveyance chamber 4-191, a pen cleaning chamber 4-192, a 

second conveyance chamber 4-193, a drying chamber 4-194, a 

buff process chamber 4-300 and a third conveyance chamber 4-

195. 

[0307] In the roll cleaning chamber 4-190, an upper roll 

cleaning module 4-201A and a lower roll cleaning module 4-201B, 

which are arranged along the vertical direction, are disposed. 

The upper roll cleaning module 4-201A is disposed above the 

lower roll cleaning module 4-201B. Each of the upper roll 

cleaning module 4-201A and the lower roll cleaning module 4-

201B is a cleaner that supplies the cleaning liquid to the 

front and rear surfaces of the wafer while pressing the 

rotating two roll sponge members against the front and rear 

surfaces of the wafer, thereby cleaning the wafer. A wafer 
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temporary stage 4-204 is provided between the upper roll 

cleaning module 4-201A and the lower roll cleaning module 4-

201B. 

[0308] In the pen cleaning chamber 4-192, an upper pen 

cleaning module 4-202A and a lower pen cleaning module 4-202B, 

which are arranged along the vertical direction, are disposed. 

The upper pen cleaning module 4-202A is disposed above the 

lower pen cleaning module 4-202B. Each of the upper pen 

cleaning module 4-202A and the lower pen cleaning module 4-

202B is a cleaner that supplies the cleaning liquid to the 

surface of the wafer while pressing a rotating pencil sponge 

member against the surface of the wafer and swinging the 

sponge in the radial direction of the wafer, thereby cleaning 

the wafer. A wafer temporary stage 4-203 is provided between 

the upper pen cleaning module 4-202A and the lower pen 

cleaning module 4-202B. 

[0309] In the drying chamber 4-194, an upper drying module 

4-205A and a lower drying module 4-205B, which are arranged 

along the vertical direction, are disposed. The upper drying 

module 4-205A and the lower drying module 4-205B are separated 

from each other. Filter-fan units 4-207A and 4-207B that 

supply clean air into the drying modules 4-205A and 4-205B are 

provided above the upper drying module 4-205A and the lower 

drying module 4-205B, respectively. 

[0310] The upper roll cleaning module 4-201A, the lower roll 

cleaning module 4-201B, the upper pen cleaning module 4-202A, 

the lower pen cleaning module 4-202B, the temporary stage 4-

203, the upper drying module 4-205A and the lower drying 
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module 4-205B are fixed to frames, not shown, with bolts and 

the like. 

[0311] In the first conveyance chamber 4-191, a vertically 

movable first conveyor robot (conveyor mechanism) 4-209 is 

disposed. In the second conveyance chamber 4-193, a 

vertically movable second conveyor robot 4-210 is disposed. 

In the third conveyance chamber 4-195, a vertically movable 

third conveyor robot (conveyor mechanism) 4-213 is disposed. 

The first conveyor robot 4-209, the second conveyor robot 4-

210 and the third conveyor robot 4-213 are movably supported 

by vertically extending support shafts 4-211, 4-212 and 4-214, 

respectively. The first conveyor robot 4-209, the second 

conveyor robot 4-210 and the third conveyor robot 4-213 

internally includes drive mechanisms, such as motors, and are 

vertically movable along the support shafts 4-211, 4-212 and 

4-214, respectively. As with the conveyor robot 4-22, the 

first conveyor robot 4-209 includes hands at upper and lower 

stages. As indicated by a broken line in FIG. 29A, in the 

first conveyor robot 4-209, the lower hand is disposed at a 

position accessible to the aforementioned temporary stage 4-

180. When the lower hand of the first conveyor robot 4-209 

accesses the temporary stage 4-180, a shutter (not shown) 

provided at the partition 4-lb is opened. 

[0312] The first conveyor robot 4-209 operates so as to 

convey the wafer W between the temporary stage 4-180, the 

upper roll cleaning module 4-201A, the lower roll cleaning 

module 4-201B, the temporary stage 4-204, the temporary stage 

4-203, the upper pen cleaning module 4-202A and the lower pen 



cleaning module 4-202B. The first conveyor robot 4-209 uses 

the lower hand for conveying the wafer having not been cleaned 

yet (wafer to which the slurry adheres), and uses the upper 

hand for conveying the cleaned wafer. 

[0313] The second conveyor robot 4-210 operates so as to 

convey the wafer W between the upper pen cleaning module 4-

202A, the lower pen cleaning module 4-202B, the temporary 

stage 4-203, the upper drying module 4-205A and the lower 

drying module 4-205B. Since the second conveyor robot 4-210 

only conveys the cleaned wafer, this robot only includes one 

hand. The conveyor robot 4-22 shown in FIG. 27 uses the upper 

hand to takes the wafer from the upper drying module 4-205A or 

the lower drying module 4-205B, and returns the wafer to the 

wafer cassette. When the upper hand of the conveyor robot 4-

22 accesses the drying modules 4-205A and 4-205B, the shutter 

(not shown) provided at the partition 4-la is opened. 

[0314] In the buff process chamber 4-300, an upper buff 

process module 4-300A and a lower buff process module 4-300B 

are provided. The third conveyor robot 4-213 operates so as 

to convey the wafer W between the upper roll cleaning module 

4-201A, the lower roll cleaning module 4-201B, the temporary 

stage 4-204, the upper buff process module 4-300A and the 

lower buff process module 4-300B. 

[0315] This embodiment exemplifies the example of disposing 

the buff process chamber 4-300, the roll cleaning chamber 4-

190 and the pen cleaning chamber 4-192 in the cleaning unit 4-

4, sequentially from the site far from the load/unload unit 4-

2. The disposition is not limited to this example. The mode 



of disposing the buff process chamber 4-300, the roll cleaning 

chamber 4-190 and the pen cleaning chamber 4-192 may be 

appropriately selected according to the quality of wafer and 

the throughput. The upper buff process module 4-300A and the 

lower buff process module 4-300B are hereinafter described* 

Since the upper buff process module 4-300A and the lower buff 

process module 4-300B have similar configurations, only the 

upper buff process module 4-300A is described. 

[0316] <Buff Process Module> 

FIG. 30 is a diagram showing a schematic 

configuration of the upper buff process module 4-300A. As 

shown in FIG. 30, the buff process module 4-300A includes: a 

buff table 4-400 on which the wafer W is mounted; a buff head 

4-500 to which a buff pad 4-502 for applying a buff process to 

a processing target surface of the wafer W is attached; a buff 

arm 4-600 that holds the buff head 4-500; a liquid supply 

system 4-700 for supplying various types of process liquids; 

and a conditioner 4-800 for conditioning (dressing) the buff 

pad 4-502. 

[0317] The buff table 4-400 includes a mechanism for sucking 

the wafer VJ. The buff table 4-400 can be rotated about a 

rotation axis A by a drive mechanism, not shown. The buff pad 

4-502 is attached to a surface of the buff head 4-500 that 

faces the wafer W. The buff arm 4-600 can rotate the buff 

head 4-500 about a rotation axis B, and swing the buff head 4-

500 in the radial direction of the wafer W as indicated by an 

arrow C. The buff arm 4-600 can swing the buff head 4-500 to 

a position where the buff pad 4-502 faces the conditioner 4-
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800. 

[0318] The liquid supply system 4-700 includes a pure water 

nozzle 4-710 for supplying pure water (DIW) to the processing 

target surface of the wafer W. The pure water nozzle 4-710 

communicates with a pure water supply source 4-714 through 

pure water piping 4-712. The pure water piping 4-712 is 

provided with an on-off valve 4-716 that can open and close 

the pure water piping 4-712. The on-off valve 4-716 opening 

and closing control through the control device, not shown, can 

supply the pure water to the processing target surface of the 

wafer W, at any timing. 

[0319] The liquid supply system 4-700 includes a chemical 

solution nozzle 4-720 for supplying a chemical solution 

(Chemi) to the processing target surface of the wafer W. The 

chemical solution nozzle 4-720 communicates with a chemical 

solution supply source 4-724 through chemical solution piping 

4-722. The chemical solution piping 4-722 is provided with an 

on-off valve 4-726 that can open and close the chemical 

solution piping 4-722. The on-off valve 4-726 opening and 

closing control through the control device can supply the 

chemical solution to the processing target surface of the 

wafer W, at any timing. 

[0320] The upper buff process module 4-300A can selectively 

supply the pure water, chemical solution, or slurry to the 

processing target surface of the wafer W through the buff arm 

4-600, the buff head 4-500, and the buff pad 4-502. 

[0321] That is, branched pure water piping 4-712a is 

branched from the pure water piping 4-712 between the pure 
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water supply source 4-714 and the on-off valve 4-716. 

Furthermore, branched chemical solution piping 4-722a is 

branched from the chemical solution piping 4-722 between the 

chemical solution supply source 4-724 and the on-off valve 4-

726. The branched pure water piping 4-712a, the branched 

chemical solution piping 4-722a, and slurry piping 4-732, 

which communicates with a slurry supply source 4-734, join 

together into liquid supply piping 4-740. The branched pure 

water piping 4-712a is provided with an on-off valve 4-718 

that can open and close the branched pure water piping 4-712a. 

The branched chemical solution piping 4-722a is provided with 

an on-off valve 4-728 that can open and close the branched 

chemical solution piping 4-722a. The slurry piping 4-732 is 

provided with an on-off valve 4-736 that can open and close 

the slurry piping 4-732. 

[0322] A first end of the liquid supply piping 4-740 

communicates with three systems of piping, which are the 

branched pure water piping 4-712a, the branched chemical 

solution piping 4-722a, and the slurry piping 4-732. The 

liquid supply piping 4-740 extends through the inside of the 

buff arm 4-600, the center of the buff head 4-500, and the 

center of the buff pad 4-502. A second end of the liquid 

supply piping 4-740 is opened toward the processing target 

surface of the wafer W. The control device, not shown, can 

supply the processing target surface of the wafer W with any 

one of the pure water, chemical solution, and slurry, or a 

mixed liquid that is any combination thereof, by controlling 

on and off of the on-off valve 4-718, the on-off valve 4-728 
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and the on-off valve 4-736. 

[0323] The upper buff process module 4-300A supplies the 

wafer W with the process liquid through the liquid supply 

piping 4-740, rotates the buff table 4-400 about the rotation 

axis A, presses the buff pad 4-502 against the processing 

target surface of the wafer W, and swings the buff head 4-500 

in the direction of arrow C while rotating this head about the 

rotation axis B, thereby allowing the buff process to be 

applied to the wafer W. Note that the buff pad of this 

embodiment has a considerably smaller diameter than the wafer, 

which is a processing target, has. This is because a high 

flatness can be achieved by the buff process. 

[0324] Here, the buff process includes at least one of a 

buff-polishing process and a buff-cleaning process. The buff-

polishing process is a process that relatively moves a wafer W 

and a buff pad 4-502 against each other while the buff pad 4-

502 is in contact with the wafer W, and causes a slurry to 

intervene between the wafer W and the buff pad 4-502, thereby 

polishing and removing unwanted portions of a processing 

target surface of the wafer W. The buff-polishing process is 

a process that can apply a stronger physical action force to 

the wafer W than the physical action force applied to the 

wafer W by the roll sponge in the roll cleaning chamber 4-190 

and the physical action force applied to the wafer W by the 

pen sponge in the pen cleaning chamber 4-192. The buff-

polishing process can achieve removal of a surface part which 

is damaged by a scratch or the like or to which contaminants 

adhere, additional removal of a portion which cannot have been 



removed by main polishing in the main polishing unit 4-3, or 

improvement in morphology after the main polishing. 

[0325] The buff-cleaning process is a process that 

relatively moves the wafer W and the buff pad 4-502 against 

each other while the buff pad 4-502 is in contact with the 

wafer W, and causes the cleaning process liquid (the chemical 

solution, or the chemical solution and pure water) to 

intervene between the wafer W and the buff pad 4-502, thereby 

removing contaminants on the surface of the wafer W or 

modifying the property of the processing target surface. The 

buff-cleaning process is a process that can apply a stronger 

physical action force to the wafer W than the physical action 

force applied to the wafer W by the roll sponge in the roll 

cleaning chamber 4-190 and the physical action force applied 

to the wafer W by the pen sponge in the pen cleaning chamber 

4-192. 

[0326] The conditioner 4-800 is a member for conditioning 

the surface of the buff pad 4-502. The conditioner 4-800 

includes a dressing table 4-810, and a dresser 4-820 installed 

on the dressing table 4-810. The dressing table 4-810 can be 

rotated about a rotation axis D by a drive mechanism, not 

shown. The dresser 4-820 may be formed of a diamond dresser 

or a brush dresser, or a combination of these dressers. 

[0327] When the buff pad 4-502 is conditioned, the upper 

buff process module 4-300A swings the buff arm 4-600 such that 

the buff pad 4-502 reaches a position facing the dresser 4-820. 

The upper buff process module 4-300A rotates the dressing 

table 4-810 about the rotation axis D while rotating the buff 
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head 4-500, and presses the buff pad 4-502 against the dresser 

4-820, thereby conditioning the buff pad 4-502. 

[0328] <Conditioner> 

Next, referring to various diagrams, the positional 

relationship between the buff table 4-400, the conditioner 4-

800, the atomizer 4-950 and the buff pad 4-502, and specific 

processes of cleaning the buff pad 4-502 by the atomizer 4-950 

are described. FIG. 31 shows a buff table 4-400 that holds 

the wafer W, and a dressing table 4-810 that supports the 

dresser 4-820 for conditioning the buff pad 4-502. These 

dresser 4-820 and the dressing table 4-810 and other 

configuration components constitute the conditioner 4-800. 

[0329] The conditioner 4-800 is disposed adjacent to the 

buff table 4-400, and positioned at a radius position 

substantially identical to that of the buff table 4-400 with 

respect to the center of swing L of the buff arm 4-600. 

Accordingly, when the buff arm 4-600 is swung (swung 

counterclockwise in FIG. 31), the buff pad 4-502 can be 

positioned above the dresser 4-820 in the conditioner 4-800. 

In the conditioner 4-800, the dressing table 4-810 is rotated, 

which causes a combined operation with the rotation of the 

buff pad 4-502, thereby applying the dressing process to the 

surface of the buff pad 4-502. In proximity to the dressing 

table 4-810, a predetermined atomizer 4-950 is provided at a 

radius position substantially identical to the radius 

positions of the buff table 4-400 and the dressing table 4-810 

with respect to the center of swing L of the buff arm 4-600. 

[0330] FIGS. 32 and 33A to 33E are diagrams for illustrating 
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buff-cleaning and accompanying specific processes including 

the process of cleaning the buff pad 4-502 using the atomizer 

4-950. In FIG. 32, the upper stage shows the processes at the 

buff table 4-400, the middle stage shows the processes at the 

dressing table 4-810, and the lower stage shows the processes 

at the atomizer 4-950. These series of processes on the 

respective stages are performed simultaneously in parallel. 

Each of the circles in the diagram shows the position of the 

buff pad 4-502. For example, during the buff-cleaning process, 

the buff pad 4-502 is positioned on the buff table 4-400. 

During a subsequent pad rinsing process, this pad moves onto 

the dressing table 4-810. Note that in FIGS. 33A to 33E, a 

part of the buff head 4-500 is a sectional view for the sake 

of illustration. The buff head 4-500 used in this embodiment 

is provided with a gimbal mechanism that includes concave and 

convex surfaces, thereby allowing slight precession of the 

buff head 4-500. 

[0331] First, on the buff table 4-400, the buff-cleaning 

process (step S4-11) is applied to the wafer W. Needless to 

say, at this time, the buff pad 4-502 is positioned on the 

buff table 4-400. During the buff-cleaning process, the 

process liquid for buff-cleaning is supplied from the liquid 

supply piping 4-740, through the inside of the buff arm and 

the inside of the buff head rotating shaft 4-601 (see FIG. 31), 

to the center of the buff pad 4-502. At the same time, the 

buff arm 4-600 is swung in a state where the rotating buff pad 

4-502 is pressed against the wafer W, thus applying the 

cleaning process to the surface of the wafer W rotating 
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together with the buff table 4-400 (see FIG. 33A). The buff 

pad 4-502 moves above the dresser 4-820 in the next process, 

and subsequently dressing-related processes are performed. 

These processes are described later. 

[0332] On the buff table 4-400, a wafer rinsing process* 

(step S4-12)-is applied. The wafer rinsing process is a 

process of cleaning the wafer W with DIW. After completion of 

applying the wafer rinsing process to the wafer W, the wafer W 

is then taken out of the buff table 4-400 (step S4-13) and 

conveyed to the next step. Subsequently, the buff table 4-400 

is cleaned with DIW according to the buff table rinsing 

process (step S4-14). The series of processes at the buff 

table has thus been completed. A new wafer W to be processed 

next is taken in (step S4-15), and the above processes are 

repeated. 

[0333] On the other hand, on the dressing table 4-810, the 

dressing process is applied to the buff pad 4-502 in parallel 

to the above processes. The buff pad 4-502 (see FIG. 33A) 

used for the buff-cleaning (step S4-11) is moved above the 

dresser 4-820. At this time, the buff pad 4-502 faces 

perpendicularly downward. The cleaning liquid (DIW) is jetted 

from a buff pad cleaning mechanism 4-830 disposed obliquely 

downward of the buff pad 4-502, thus applying the pad rinsing 

process to the surface of the buff pad 4-502 (step S4-22) (see 

FIG. 33B). During the pad rinsing process, the buff pad 4-502 

is rotated, thereby allowing the entire surface to be 

uniformly cleaned. The cleaning liquid used for cleaning the 

buff pad may be an ultrasonic cleaning liquid. 
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[0334] Next, the buff head 4-500 is lowered and brought into 

contact with the dresser 4-820, and the dressing process is 

applied to the buff pad 4-502 (step S4-23) (see FIG. 33C). 

The dressing process is performed in a state where the process 

liquid is supplied to the center of the buff pad 4-502. 

During the dressing process, both the buff pad 4-502 and the 

dresser 4-820 rotate. The dressing process is performed in a 

state where the rotation axis of the buff pad 4-502 deviates 

from the rotation axis of the dresser 4-820. This measures 

are taken in order to prevent specific parts of the buff pad 

4-502 and the dresser 4-820 from continuously sliding against 

each other. Furthermore, deviation between the rotation axis 

of the buff pad 4-502 and the rotation axis of the dresser 4-

820 can achieve relative speeds with respect to the dresser 4-

820 over the entire surface of the buff pad 4-502. 

[0335] After the dressing process, the buff head 4-500 

ascends again and moves above the atomizer 4-950, a high 

pressure cleaning fluid is jetted from the aforementioned 

atomizer 4-950 toward the buff pad, and this buff pad 4-502 

having been subjected to the dressing process is then 

subjected to an atomizing process (step S4-24) (see FIG. 33D). 

A dresser rinsing process (step S4-21) is applied to the 

dresser 4-820 having been used for the dressing process (S4-

23), with the cleaning liquid (DIW) jetted from the dresser 

cleaning mechanism 4-840 provided adjacent thereto (see 

FIG. 33E). During the dresser rinsing process, the dressing 

table 4-810 is rotated, thereby allowing the surface of the 

dresser 4-820 to be uniformly cleaned. The buff head 4-500 
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used in this embodiment is provided with a gimbal mechanism 

that includes hemispherical concave and convex surfaces, 

thereby allowing slight precession of the buff head 4-500. 

[0336] The description has thus been made for the case where 

the buff pad 4-502 faces perpendicularly downward. However, 

the present invention is not limited to this case. The 

present invention is also applicable to the case where the 

buff pad 4-502 faces perpendicularly upward, and the case 

where this pad faces horizontally. 

[0337] Even only with the atomizer 4-950, a sufficient 

cleaning effect in cleaning the buff pad 4-502 can be achieved. 

However, in order to further improve the cleaning effect, a 

combination with ultrasonic cleaning, brush-cleaning or the 

like can be considered. For example, a predetermined cleaning 

liquid container (not shown) is provided adjacent to the 

atomizer 4-950, the ultrasonic cleaning, brush-cleaning or the 

like is performed in this container. This configuration can 

remove contaminations that cannot be completely removed only 

through the cleaning process by the atomizer 4-950. This 

embodiment can provide an atomizer applicable to the buff 

process module that includes the buff pad 4-502 having a size 

equivalent to or smaller than the dresser 4-820 has. 

[0338] Next, referring to FIGS. 34A and 34B, a configuration 

for the sake of reducing the size of the buff process module 

4-300A is described. FIG. 34A shows a layout in the case 

where the atomizer 4-950 is fixed at a predetermined position, 

separately from the dressing table 4-810. On the other hand, 

FIG. 34B shows a layout for achieving reduction in size. As 
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apparent from this FIG. 34B, the atomizers 4-951A and 4-951B 

are configured to be movable. The atomizers 4-951A and 4-951B 

do not require high positioning accuracy in comparison with 

the buff table 4-400 and the dressing table 4-810. 

Consequently, these atomizers may adopt the movable 

configurations as shown in the diagrams. 

[0339] In FIG. 34, the two atomizers 4-951A and 4-951B are 

shown. However, to implement the present invention, it is 

sufficient that any one of the atomizers is provided. In this 

embodiment, the atomizers 4-951A and 4-951B are disposed in a 

dead space adjacent to the dressing table 4-810. This 

disposition negates the need of a specific space dedicated to 

the atomizers 4-951A and 4-951B. More specifically, in 

FIG. 34A, an area (hatched area) below the center of swing L 

of the buff arm 4-600 is the dead space 4-953. The movable 

configurations of the atomizers 4-951A and 4-951B can 

eliminate the dead space 4-953. 

[0340] As with the configuration in FIG. 34A, the 

configuration in FIG. 34B can eliminate the time for 

reciprocating movement of the buff pad 4-502 between the 

conditioner 4-800 and the atomizer 4-950. In configuration of 

FIG. 34B, only a relatively short one-way movement time of the 

atomizers 4-951A and 4-951B (from the retracted positions to 

the atomizing positions) is added. Consequently, this 

configuration can improve the throughput. Note that the buff 

arm 4-600 can move from the dresser 4-820 to the buff table 4-

400 without waiting for the retraction movement (from the 

atomizing positions to the retracted positions) of the 
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atomizers 4-951A and 4-951B. 

[0341] Although the atomizers 4-951A and 4-951B of this 

embodiment are examples, these atomizers include rod-like main 

bodies and can project and be retracted to and from a region 

above the dresser 4-820. FIG. 34B shows examples of a 

rotational movement system and a linear movement system. The 

rotationally movable atomizer 4-951A includes a rotating shaft 

4-951a at one end, a rotary actuator turns the rotating shaft 

4-951a. While the atomizer 4-951A does not clean the buff pad 

4-502, the atomizer 4-951A is retracted from the region above 

the dresser 4-820 (position indicated by solid lines in the 

diagrams). During cleaning the buff pad 4-502, this atomizer 

moves to the region above the dresser 4-820 (position 

indicated by broken lines in the diagrams). 

[0342] As shown in FIG. 34B, the configuration allowing the 

atomizer 4-951B to linearly move is also effective. That is, 

an actuator, such as a cylinder 4-951b, allows the atomizer 4-

951B to project and be retracted to and from the region above 

the dresser 4-820. More specifically, according to the 

example of the linear movement system, the dead space to be 

caused by the buff table 4-400 and the dressing table 4-810 

can be effectively utilized, and the atomizer 4-951B can be 

installed in this space, thereby negating the need of an 

additional installation space. Note that the layout in 

FIG. 34 is only one example. The movable configurations of 

the atomizers 4-951A and 4-951B allow various layouts for 

minimizing the dead space to be adopted. 

[0343] As to both the rotational movement system and the 
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linear movement system, it is sufficient that the atomizers 4-

951A and 4-951B can reach a position allowing cleaning at 

least a radius portion of the buff pad 4-502. This is because 

the rotatable configuration of the buff pad 4-502 allows the 

entire surface to be cleaned through rotation of the buff pad 

4-502 only if at least a radius portion can be cleaned. 

Alternatively, if the movable ranges of the atomizers 4-951A 

and 4-951B can be sufficiently secured, the dimensions and 

positions of the atomizers 4-951A and 4-951B may be configured 

so as to allow a diameter portion of the buff pad 4-502 to be 

cleaned. In this case, in a theoretical view, half a 

revolution of the buff pad 4-502 can clean the entire surface. 

This case can achieve an effect twice as high as the effect in 

the case of cleaning only the radius portion. 

[0344] Next, referring to FIGS. 35A and 35B, a cover 4-955 

for preventing dispersion is described. As shown in FIGS. 35A 

and 35B, an angled cover 4-955 is provided at a predetermined 

position on the buff arm 4-600. The attachment position of 

this cover 4-955 in conformity with the position of the 

atomizer 4-951A while the atomizer 4-951A performs cleaning. 

That is, while the atomizer 4-951A cleans the buff pad 4-502, 

the atomizer 4-951A projects into the region above the dresser 

4-820. At this time, the atomizer 4-951A jets the cleaning 

liquid so as to allowing sufficient cleaning to be applied to 

the outermost peripheral portion of the buff pad 4-502. 

Consequently, as shown in FIG. 35B, a part of the cleaning 

liquid jetted to the outermost peripheral portion of the buff 

pad 4-502 tends to be dispersed obliquely upward out of the 
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buff head 4-500 and the buff pad 4-502. However, since the 

cover 4-955 is provided at the position in conformity with the 

atomizer 4-951A, the cleaning liquid is checked by the cover 

4-955, thereby securely preventing dispersion to the 

surroundings. 

[0345] The cover shown in FIGS. 35A and 35B has the angled 

shape. However, the present invention is not limited to this 

case. That is, the shape may be a simple plate-like shape. 

Alternatively, a box-like cover having an opening only toward 

the atomizer 4-951A may be adopted. In the embodiment, the 

cover is fixed to the side of the buff arm 4-600. 

Alternatively, the cover may be attached to the upper surface 

or lower surface of the buff arm. As described above, the 

cover 4-955 is thus provided in conformity with the movable 

positions of the atomizer 4-951A. This configuration can 

reduce the installation area for the cover 4-955 to the 

minimum, and maintain the swing trajectory of the buff arm 4-

600 to be small. 

[0346] FIGS. 36A, 36B and 36C show an example of taking 

measures for the positional relationship between the atomizer 

4-951A and the buff arm 4-600. That is, according to this 

configuration, the entire atomizer 4-951A is disposed below 

the buff arm 4-600 (at the position indicated by broken lines 

in the diagram) while the atomizer 4-951A performs the 

cleaning process. In this example, when the buff pad 4-502 is 

disposed above the dresser 4-820 by swing of the buff arm 4-

600, the rotating shaft 4-951a of the atomizer 4-951A is below 

the buff arm 4-600. Consequently, during cleaning by the 
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atomizer 4-951A, the entire atomizer 4-951A is disposed below 

the buff arm 4-600. Such a configuration allows the buff arm 

4-600 itself to function as the cover for preventing 

dispersion, thereby negating the need to separately provide 

another cover. Alternatively, even if a certain cover is 

added, the cover is required to have a minimum size. As shown 

in FIGS. 36B and 36C, two plate-shaped arm covers 4-602 are 

provided on the lower surface 4-600a of the buff arm 4-600 to 

which the buff head 4-500 is attached. The two arm covers 4-

602 are provided at regions on the lower surface 4-600a of the 

buff arm 4-600 where the cleaning liquid jetted from the 

atomizer 4-951A collides. The two arm covers 4-602 are 

attached on the lower surface 4-600a of the buff arm 4-600 

along the buff arm 4-600 extending direction on both the right 

and left sides with respect to the buff arm 4-600 extending 

direction. The two arm covers 4-602 are thus provided, 

thereby preventing the cleaning liquid from being dispersed to 

the surroundings. 

[0347] Furthermore, the atomizer 4-951A is thus positioned 

below the buff arm 4-600, thereby achieving the following 

secondary advantageous effects. That is, in each of the buff 

polishing, buff-cleaning, and dressing processes, the process 

liquid or cleaning liquid is dispersed and adheres onto the 

lower surface of the buff arm 4-600. Consequently, periodical 

cleaning is required. Typically, another piece of cleaning 

means is provided. However, since this embodiment includes 

the atomizer 4-951A, the lower surface of the buff arm 4-600 

is cleaned by the atomizer 4-951A. This configuration negates 
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the need to separately provide the other piece of cleaning 

means. 

[0348] Next, referring to FIG. 37A and 37B, modified 

examples of covers for preventing dispersion are described. 

In the example shown in FIG. 37A, a buff head cover 4-910 is 

attached to the buff head 4-500. That is, the buff head cover 

4-910 having a shape of a cylinder with a bottom is provided 

at a predetermined position on the buff head 4-500 such that 

the opening of this cover is oriented downward. The 

dimensions and shape of the buff head cover 4-910 are 

configured such that the lower edge of this cover is at a 

slightly higher position than that of the surface of the 

dresser 4-820. The inner diameter of the buff head cover 4-

910 is larger than the diameter of the dresser 4-820. 

Consequently, if the process liquid flowing through the 

boundary between the buff pad 4-502 and the dresser 4-820 is 

dispersed owing to the centrifugal force, the buff head cover 

4-910 prevents the dispersion. In particular, the buff head 

cover 4-910 is swung together with the buff arm. Consequently, 

this cover can always receive the process liquid and the 

cleaning liquid that are dispersed from the buff.pa-d and the 

dresser. 

[0349] FIG. 37B shows an example of a fixed cover 4-920. 

The fixed cover 4-920 is provided for the conditioner 4-800 

that includes the dresser 4-820. The fixed cover 4-920 covers 

the dresser 4-820, thereby effectively preventing the process 

liquid and cleaning liquid from being dispersed from the 

dresser 4-820. The shape, in plan view, of the fixed cover 4-



920 is substantially rectangular. However, this shape is an 

example. Alternatively, a circular-shaped fixed cover may be 

provided. The fixed cover 4-920 has a notch 4-921 formed to 

prevent contact with the rotating shaft 4-601 of the buff head 

4-500 (see FIG. 30). Consequently, even when the rotating 

shaft 4-601 of the buff head 4-500 approaches the fixed cover 

4-920 by swing of the buff arm 4-600, contact is prevented by 

the arrangement of the notch 4-921. Each of the above 

embodiments can provide an atomizer applicable to the buff 

process module that includes the buff pad 4-502 having a size 

equivalent to or smaller than the dresser 4-820 has. 

[0350] The description has thus been made on various 

characteristic points in a mutually related manner with 

reference to the FIGS. 27 to 38A and 38B. Accordingly, 

combinations of the characteristic points can achieve aspects 

of the invention that can exert specific technical effects. 

Meanwhile, each of the characteristic points can solely 

achieve an aspect of the invention. Accordingly, the aspects 

of the invention encompassed by the present application are 

not limited to aspects of the invention that are combinations 

of the multiple characteristic points. Instead, a sole 

characteristic point and any combination of the characteristic 

points can each constitute the present invention. 

[0351] A substrate processing apparatus and a conditioner 

according to one embodiment of the invention of the present 

application are hereinafter described with reference to 

FIGS. 39 to 53. 

[0352] <Substrate Processing Apparatus> 
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FIG. 39 is a plan view showing the overall 

configuration of the substrate processing apparatus according 

to one embodiment of the present invention. As shown in FIG. 

39, the substrate processing apparatus (CMP apparatus) 5-1000 

includes a substantially rectangular housing 5-1. The inside 

of the housing 5-1 is separated by partitions 5-la and 5-lb 

into a load/unload unit 5-2, a polishing unit 5-3 and a 

cleaning unit 5-4. The load/unload unit 5-2, the polishing 

unit 5-3 and the cleaning unit 5-4 are each independently 

assembled and independently exhausted. The cleaning unit 5-4 

includes an electric power supply that supplies electric power 

to the substrate processing apparatus, and a control device 5-

5 that controls a substrate processing operation. 

[0353] <Load/Unload Unit> 

The load/unload unit 5-2 includes at least two (four 

in this embodiment) front loaders 5-20 where wafer cassettes 

for stocking multiple wafers (substrates) are mounted. These 

front loaders 5-20 are disposed adjacent to the housing 5-1, 

and disposed in the width direction of the substrate 

processing apparatus (the direction perpendicular to the 

longitudinal direction). The front loader 5-20 can be mounted 

with an open cassette, a SMIF (Standard Manufacturing 

Interface) pod, or a FOUP (Front Opening Unified Pod). Here, 

the SMIF and FOUP are closed containers that can keep an 

environment independent from the external space by internally 

storing the wafer cassette and covering the internal space 

with partitions. 

[0354] In the load/unload unit 5-2, a traveling mechanism 5-
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21 is laid along the arrangement of the front loaders 5-20. 

Two conveyor robots (loaders and conveyor mechanisms) 5-22 

that can travel along the arrangement direction of the wafer 

cassettes are installed on the traveling mechanism 5-21. The 

conveyor robots 5-22 can access the wafer cassettes mounted on 

the front loaders 5-20 by traveling on the traveling mechanism 

5-21. Each conveyor robot 5-22 includes vertically arranged 

two hands. The upper hand is used to return a processed wafer 

to the wafer cassette. The lower hand is used to take a wafer 

having not been processed yet from the wafer cassette. The 

upper and lower hands can thus be used differently. 

Furthermore, the lower hand of the conveyor robot 5-22 is 

configured so as to be capable of reversing the wafer. 

[0355] The load/unload unit 5-2 defines a region where the 

cleanest state should be maintained. Accordingly, the inside 

of the load/unload unit 5-2 is always kept at a higher 

pressure than any of the pressures of the outside of the 

substrate processing apparatus, the polishing unit 5-3 and the 

cleaning unit 5-4. The polishing unit 5-3 defines the 

dirtiest region because a slurry is used as the polishing 

liquid. Consequently, a negative pressure is formed in the 

polishing unit 5-3. This pressure is maintained lower than 

the internal pressure of the cleaning unit 5-4. The 

load/unload unit 2 is provided with a filter-fan unit (not 

shown) that includes a clean air filter, such as a HEPA filter, 

ULPA filter, or chemical filter. Clean air from which 

particles, toxic vapor, or toxic gas have been removed is 

always blown from the filter-fan unit. 
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[0356] <Polishing Unit> 

The polishing unit 5-3 defines a region where a wafer 

is polished (flattened). The polishing unit 5-3 includes a 

first polishing unit 5-3A, a second polishing unit 5-3B, a 

third polishing unit 5-3C, and a fourth polishing unit 5-3D. 

The first polishing unit 5-3A, the second polishing unit 5-3B, 

the third polishing unit 5-3C and the fourth polishing unit 5-

3D are arranged along the longitudinal direction of the 

substrate processing apparatus, as shown in FIG. 39. 

[0357] As shown in FIG. 39, the first polishing unit 5-3A 

includes: a polishing table 5-30A mounted with a polishing pad 

5-10 having a polishing surface; a top ring 5-31A for 

polishing a wafer while holding the wafer and pressing the 

wafer against the polishing pad 5-10 on the polishing table 5-

30A; a polishing liquid supply nozzle 5-32A for supplying the 

polishing pad 5-10 with the polishing liquid or dressing 

liquid (e.g., pure water); a dresser 5-33A for dressing the 

polishing surface of the polishing pad 5-10; and an atomizer 

5-34A that atomizes a mixed fluid of liquid (e.g., pure water) 

and a gas (e.g., nitrogen gas) or a liquid (e.g., pure water) 

and jets the atomized fluid to the polishing surface. 

[0358] Likewise, the second polishing unit 5-3B includes a 

polishing table 5-30B, a top ring 5-31B, a polishing liquid 

supply nozzle 5-32B, a dresser 5-33B, and an atomizer 5-34B. 

The third polishing unit 5-3C includes a polishing table 5-30C, 

a top ring 5-31C, a polishing liquid supply nozzle 5-32C, a 

dresser 5-33C, and an atomizer 5-34C. The fourth polishing 

unit 5-3D includes a polishing table 5-30D, a top ring 5-31D, 



a polishing liquid supply nozzle 5-32D, a dresser 5-33D, and 

an atomizer 5-34D. 

[0359] Since the first polishing unit 5-3A, the second 

polishing unit 5-3B, the third polishing unit 5-3C and the 

fourth polishing unit 5-3D have the same configuration as each 

other, only the first polishing unit 5-3A is hereinafter 

described. 

[0360] FIG. 40 is a perspective view schematically showing 

the first polishing unit 5-3A. The top ring 5-31A is 

supported by a top ring shaft 5-36. The polishing pad 5-10 is 

pasted on the upper surface of the polishing table 5-30A. The 

upper surface of the polishing pad 5-10 thus forms a polishing 

surface for polishing the wafer W. Instead of the polishing 

pad 5-10, fixed abrasive grains may be adopted. The top ring 

5-31A and the polishing table 5-30A are configured to rotate 

about the respective axes, as indicated by arrows. The wafer 

W is held onto the lower surface of the top ring 5-31A by 

vacuum suction. During polishing, the polishing liquid is 

supplied to the polishing surface of the polishing pad 5-10 

from the polishing liquid supply nozzle 5-32A, and the wafer W, 

which is a polishing target, is pressed by the top ring 5-31A 

against the polishing surface, thus allowing the wafer W to be 

polished. 

[0361] <Conveyor Mechanism> 

Next, the conveyor mechanism for conveying the wafer 

is described. As shown in FIG. 39, a first linear transporter 

5-6 is disposed adjacent to the first polishing unit 5-3A and 

the second polishing unit 5-3B. The first linear transporter 
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5-6 is a mechanism that conveys the wafer between four 

conveyance positions (a first conveyance position 5-TP1, a 

second conveyance position 5-TP2, a third conveyance position 

5-TP3 and a fourth conveyance position 5-TP4 sequentially from 

the site near the load/unload unit) along the direction in 

which the polishing units 5-3A and 5-3B are disposed. 

[0362] Furthermore, a second linear transporter 5-7 is 

disposed adjacent to the third polishing unit 5-3C and the 

fourth polishing unit 5-3D. The second linear transporter 5-7 

is a mechanism that conveys the wafer between three conveyance 

positions (a fifth conveyance position 5-TP5, a sixth 

conveyance position 5-TP6 and a seventh conveyance position 5-

TP7 sequentially from the site near the load/unload unit) 

along the direction in which the polishing units 5-3C and 5-3D 

are disposed. 

[0363] The wafer is conveyed by the first linear transporter 

5-6 to the polishing units 5-3A and 5-3B. The top ring 5-31A 

of the first polishing unit 5-3A moves between the polishing 

position and the second conveyance position 5-TP2 by a swing 

operation of the top ring head. Consequently, the wafer is 

passed to the top ring 5-31A at the second conveyance position 

5-TP2. Likewise, the top ring 5-31B of the second polishing 

unit 5-3B moves between the polishing position and the third 

conveyance position 5-TP3, and the wafer is passed to the top 

ring 5-31B at the third conveyance position 5-TP3. The top 

ring 5-31C of the third polishing unit 5-3C moves between the 

polishing position and the sixth conveyance position 5-TP6, 

and the wafer is passed to the top ring 5-31C at the sixth 
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conveyance position 5-TP6. The top ring 5-31D of the fourth 

polishing unit 5-3D moves between the polishing position and 

the seventh conveyance position 5-TP7, and the wafer is passed 

to the top ring 5-31D at the seventh conveyance position 5-TP7. 

[0364] A lifter 5-11 for receiving the wafer from the 

conveyor robot 5-22 is disposed at the first conveyance 

position 5-TP1. The wafer is passed from the conveyor robot 

5-22 to the first linear transporter 5-6 via the lifter 5-11. 

Between the lifter 5-11 and the conveyor robot 5-22, a shutter 

(not shown) is provided at the partition 5-la. When the wafer 

is conveyed, the shutter is opened and the wafer is passed 

from the conveyor robot 5-22 to the lifter 5-11. A swing 

transporter 5-12 is disposed among the first linear 

transporter 5-6, the second linear transporter 5-7 and the 

cleaning unit 5-4. The swing transporter 5-12 includes a hand 

that is movable between the fourth conveyance position 5-TP4 

and the fifth conveyance position 5-TP5. The wafer is passed 

from the first linear transporter 5-6 to the second linear 

transporter 5-7 by the swing transporter 5-12. The wafer is 

conveyed by the second linear transporter 5-7 to the third 

polishing unit 5-3C and/or the fourth polishing unit 5-3D. 

The wafer polished by the polishing unit 5-3 is conveyed to 

the cleaning unit 5-4 via the swing transporter 5-12. 

[0365] <Cleaning Unit> 

FIG. 41A is a plan view showing the cleaning unit 5-4, 

and FIG. 41B is a side view showing the cleaning unit 5-4. As 

shown in FIGS. 41A and 41B, the cleaning unit 5-4 is 

partitioned into a roll cleaning chamber 5-190, a first 



conveyance chamber 5-191, a pen cleaning chamber 5-192, a 

second conveyance chamber 5-193, a drying chamber 5-194, a 

buff process chamber 5-300 and a third conveyance chamber 5-

195. 

[0366] In the roll cleaning chamber 5-190, an upper roll 

cleaning module 5-201A and a lower roll cleaning module 5-201B, 

which are arranged along the vertical direction, are disposed. 

The upper roll.cleaning module 5-201A is disposed above the 

lower roll cleaning module 5-201B. Each of the upper roll 

cleaning module 5-201A and the lower roll cleaning module 5-

201B is a cleaner that supplies the cleaning liquid to the 

front and rear surfaces of the wafer while pressing the 

rotating two roll sponge members against the front and rear 

surfaces of the wafer, thereby cleaning the wafer. A wafer 

temporary stage 5-204 is provided between the upper roll 

cleaning module 5-201A and the lower roll cleaning module 5-

201B. 

[0367] In the pen cleaning chamber 5-192, an upper pen 

cleaning module 5-202A and a lower pen cleaning module 5-202B, 

which are arranged along the vertical direction, are disposed. 

The upper pen cleaning module 5-202A is disposed above the 

lower pen cleaning module 5-202B. Each of the upper pen 

cleaning module 5-202A and the lower pen cleaning module 5-

202B is a cleaner that supplies the cleaning liquid to the 

surface of the wafer while pressing a rotating pencil sponge 

member against the surface of the wafer and swinging the 

sponge in the radial direction of the wafer, thereby cleaning 

the wafer. A wafer temporary stage 5-203 is provided between 



the upper pen cleaning module 5-202A and the lower pen 

cleaning module 5-202B. 

[0368] In the drying chamber 5-194, an upper drying module 

5-205A and a lower drying module 5-205B, which are arranged 
•r 
along the vertical direction, are disposed. The upper drying 

module 5-205A and the lower drying module 5-205B are separated 

from each other. Filter-fan units 5-207A and 5-207B that 

supply clean air into the drying modules 5-205A and 5-205B are 

provided above the upper drying module 5-205A and the lower 

drying module 5-205B, respectively. 

[0369] The upper roll cleaning module 5-201A, the lower roll 

cleaning module 5-201B, the upper pen cleaning module 5-202A, 

the lower pen cleaning module 5-202B, the temporary stage 5-

203, the upper drying module 5-205A and the lower drying 

module 5-205B are fixed to frames, not shown, with bolts and 

the like. 

[0370] In the first conveyance chamber 5-191, a vertically 

movable first conveyor robot (conveyor mechanism) 5-209 is 

disposed. In the second conveyance chamber 5-193, a 

vertically movable second conveyor robot 5-210 is disposed. 

In the third conveyance chamber 5-195, a vertically movable 

third conveyor robot (conveyor mechanism) 5-213 is disposed. 

The first conveyor robot 5-209, the second conveyor robot 5-

210 and the third conveyor robot 5-213 are movably supported 

by vertically extending support shafts 5-211, 5-212 and 5-214, 

respectively. The first conveyor robot 5-209, the second 

conveyor robot 5-210 and the third conveyor robot 5-213 

internally includes drive mechanisms, such as motors, and are 



vertically movable along the support shafts 5-211, 5-212 and 

5-214, respectively. As with the conveyor robot 5-22, the 

first conveyor robot 5-209 includes hands at upper and lower 

stages. As indicated by a broken line in FIG. 41A, in the 

first conveyor robot 5-209, the lower hand is disposed at a 

position accessible to the aforementioned temporary stage 5-

180. When the lower hand of the first conveyor robot 5-209 

accesses the temporary stage 5-180, a shutter (not shown) . 

provided at the partition 5-lb is opened. 

[0371] The first conveyor robot 5-209 operates so as to 

convey the wafer W between the temporary stage 5-180, the 

upper roll cleaning module 5-201A, the lower roll cleaning 

module 5-201B, the temporary stage 5-204, the temporary stage 

5-203, the upper pen cleaning module 5-202A and the lower pen 

cleaning module 5-202B. The first conveyor robot 5-209 uses 

the lower hand for conveying the wafer having not been cleaned 

yet (wafer to which the slurry adheres), and uses the upper 

hand for conveying the cleaned wafer. 

[0372] The second conveyor robot 5-210 operates so as to 

convey the wafer W between the upper pen cleaning module 5-

202A, the lower pen cleaning module 5-202B, the temporary 

stage 5-203, the upper drying module 5-205A and the lower 

drying module 5-205B. Since the second conveyor robot 5-210 

only conveys the cleaned wafer, this robot only includes one 

hand. The conveyor robot 5-22 shown in FIG. 39 uses the upper 

hand to takes the wafer from the upper drying module 5-205A or 

the lower drying module 5-205B, and returns the wafer to the 

wafer cassette. When the upper hand of the conveyor robot 5-
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22 accesses the drying modules 5-205A and 5-205B, the shutter 

{not shown) provided at the partition 5-la is opened. 

[0373] In the buff process chamber 5-300, an upper buff 

process module 5-300A and a lower buff process module 5-300B 

are provided. The third conveyor robot 5-213 operates so as 

to convey the wafer W between the upper roll cleaning module 

5-201A, the lower roll cleaning module 5-201B, the temporary 

stage 5-204, the upper buff process module 5-300A and the 

lower buff process module 5-300B. 

[0374] This embodiment exemplifies the example of disposing 

the buff process chamber 5-300, the roll cleaning chamber 5-

190 and the pen cleaning chamber 5-192 in the cleaning unit 5-

4, sequentially from the site far from the load/unload unit 5-

2. The disposition is not limited to this example. The mode 

of disposing the buff process chamber 5-300, the roll cleaning 

chamber 5-190 and the pen cleaning chamber 5-192 may be 

appropriately selected according to the quality of wafer and 

the throughput. The upper buff process module 5-300A and the 

lower buff process module 5-300B are hereinafter described. 

Since the upper buff process module 5-300A and the lower buff 

process module 5-300B have similar configurations, only the 

upper buff process module 5-300A is described. 

[0375] <Buff Process Module> 

FIG. 42 is a diagram showing a schematic 

configuration of the upper buff process module 5-300A. As 

shown in FIG. 42, the upper buff process module 5-300A 

includes: a buff table 5-400 on which the wafer W is mounted; 

a buff head 5-500 to which a buff pad 5-502 for applying a 
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buff process to a processing target surface of the wafer W is 

attached; a buff arm 5-600 that holds the buff head 5-500; a 

liquid supply system 5-700 for supplying various types of 

process liquids; and a conditioner 5-800 for conditioning 

(dressing) the buff pad 5-502. 

[0376] The buff table 5-400 includes a mechanism for sucking 

the wafer W. The buff table 5-400 can be rotated about a 

rotation axis A by a drive mechanism, not shown. The buff pad 

5-502 is attached to a surface of the buff head 5-500 that 

faces the wafer W. The buff arm 5-600 can rotate the buff 

head 5-500 about a rotation axis B, and swing the buff head 5-

500 in the radial direction of the wafer W as indicated by an 

arrow C. The buff arm 5-600 can swing the buff head 5-500 to 

a position where the buff pad 5-502 faces the conditioner 5-

800. 

[0377] The liquid supply system 5-700 includes a pure water 

nozzle 5-710 for supplying pure water (DIW) to the processing 

target surface of the wafer W. The pure water nozzle 5-710 

communicates with a pure water supply source 5-714 through 

pure water piping 5-712. The pure water piping 5-712 is 

provided with an on-off valve 5-716 that can open and close 

the pure water piping 5-712. The on-off valve 5-716 opening 

and closing control through the control device, not shown, can 

supply the pure water to the processing target surface of the 

wafer W, at any timing. 

[0378] The liquid supply system 5-700 includes a chemical 

solution nozzle 5-720 for supplying a chemical solution 

(Chemi) to the processing target surface of the wafer W. The 



chemical solution nozzle 5-720 communicates with a chemical 

solution supply source 5-724 through chemical solution piping 

5-722. The chemical solution piping 5-722 is provided with an 

on-off valve 5-726 that can open and close the chemical 

solution piping 5-722. The on-off valve 5-726 opening and 

closing control through the control device can supply the 

chemical solution to the processing target surface of the 

wafer W, at any timing. 

[0379] The upper buff process module 5-300A can selectively 

supply the pure water, chemical solution, or slurry to the 

processing target surface of the wafer W through the buff arm 

5-600, the buff head 5-500, and the buff pad 5-502. 

[0380] That is, branched pure water piping 5-712a is 

branched from the pure water piping 5-712 between the pure 

water supply source 5-714 and the on-off valve 5-716. 

Furthermore, branched chemical solution piping 5-722a is 

branched from the chemical solution piping 5-722 between the 

chemical solution supply source 5-724 and the on-off valve 5-

726. The branched pure water piping 5-712a, the branched 

chemical solution piping 5-722a, and slurry piping 5-732, 

which communicates with a slurry supply source 5-734, join 

together into liquid supply piping 5-740. The branched pure 

water piping 5-712a is provided with an on-off valve 5-718 

that can open and close the branched pure water piping 5-712a. 

The branched chemical solution piping 5-722a is provided with 

an on-off valve 5-728 that can open and close the branched 

chemical solution piping 5-722a. The slurry piping 5-732 is 

provided with an on-off valve 5-736 that can open and close 



the slurry piping 5-732. 

[0381] A first end of the liquid supply piping 5-740 

communicates with three systems of piping, which are the 

branched pure water piping 5-712a, the branched chemical 

solution piping 5-722a, and the slurry piping 5-732. The 

liquid supply piping 5-740 extends through the inside of the 

buff arm 5-600, the center of the buff head 5-500, and the 

center of the buff pad 5-502. A second end of the liquid 

supply piping 5-740 is opened toward the processing target 

surface of the wafer W. The control device, not shown, can 

supply the processing target surface of the wafer W with any 

one of the pure water, chemical solution, and slurry, or a 

mixed liquid that is any combination thereof, by controlling 

on and off of the on-off valve 5-718, the on-off valve 5-728 

and the on-off valve 5-736. 

[0382] The upper buff process module 5-300A supplies the 

wafer W with the process liquid through the liquid supply 

piping 5-740, rotates the buff table 5-400 about the rotation 

axis A, presses the buff pad 5-502 against the processing 

target surface of the wafer W, and swings the buff head 5-500 

in the direction of arrow C while rotating this head about the 

rotation axis B, thereby allowing the buff process to be 

applied to the wafer W. Note that the buff pad of this 

embodiment has a considerably smaller diameter than the wafer, 

which is a processing target, has. This is because a high 

flatness can be achieved by the buff process. 

[0383] Here, the buff process includes at least one of a 

buff-polishing process and a buff-cleaning process. The buff-
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polishing process is a process that relatively moves a wafer W 

and a buff pad 5-502 against each other while the buff pad 5-

502 is in contact with the wafer W, and causes a slurry to 

intervene between the wafer W and the buff pad 5-502, thereby 

polishing and removing unwanted portions of a processing 

target surface of the wafer W. The buff-polishing process is 

a process that can apply a stronger physical action force to 

the wafer W than the physical action force applied to the 

wafer W by the roll sponge in the roll cleaning chamber 5-190 

and the physical action force applied to the wafer W by the 

pen sponge in the pen cleaning chamber 5-192. The buff-

polishing process can achieve removal of a surface part which 

is damaged by a scratch or the like or to which contaminants 

adhere, additional removal of a portion which cannot have been 

removed by main polishing in the main polishing unit 5-3, or 

improvement in morphology after the main polishing. 

[0384] The buff-cleaning process is a process that 

relatively moves the wafer W and the buff pad 5-502 against 

each other while the buff pad 5-502 is in contact with the 

wafer W, and causes the cleaning process liquid (the chemical 

solution, or the chemical solution and pure water) to 

intervene between the wafer W and the buff pad 5-502, thereby 

removing contaminants on the surface of the wafer W or 

modifying the property of the processing target surface. The 

buff-cleaning process is a process that can apply a stronger 

physical action force to the wafer W than the physical action 

force applied to the wafer W by the roll sponge in the roll 

cleaning chamber 5-190 and the physical action force applied 



to the wafer W by the pen sponge in the pen cleaning chamber 

5-192. 

[0385] The conditioner 5-800 is a member for conditioning 

the surface of the buff pad 5-502. The conditioner 5-800 

includes a dressing table 5-810, and a dresser 5-820 installed 

on the dressing table 5-810. The dressing table 5-810 can be 

rotated about a rotation axis D by a drive mechanism, not 

shown. The dresser 5-820 may be formed of a diamond-dresser 

or a brush dresser, or a combination of these dressers. 

[0386] When the buff pad 5-502 is conditioned, the upper 

buff process module 5-300A swings the buff arm 5-600 such that 

the buff pad 5-502 reaches a position facing the dresser 5-820. 

The upper buff process module 5-300A rotates the dressing 

table 5-810 about the rotation axis D while rotating the buff 

head 5-500, and presses the buff pad 5-502 against the dresser 

5-820, thereby conditioning the buff pad 5-502. 

[0387] <Conditioner> 

Next, referring to the various drawings, specific 

processes of conditioning for the conditioner 5-800 and the 

buff pad 5-502 are described. FIG. 43 shows a buff table 5-

400 that holds the wafer W, and a dressing table 5-810 that 

supports the dresser 5-820 for conditioning the buff pad 5-502. 

These dresser 5-820 and the dressing table 5-810 and other 

configuration components constitute the conditioner 5-800. 

[0388] The conditioner 5-800 is disposed adjacent to the 

buff table 5-400, and positioned at a radius position 

substantially identical to that of the buff table 5-400 with 

respect to the center of swing L of the buff arm 5-600. 
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Accordingly, when the buff arm 5-600 is swung (swung 

counterclockwise in FIG. 43), the buff pad 5-502 can be 

positioned above the dresser 5-820 in the conditioner 5-800. 

In the conditioner 5-800, the dressing table 5-810 is rotated, 

which causes a combined operation with the rotation of the 

buff pad 5-502, thereby applying the dressing process to the 

surface of the buff pad 5-502. 

[0389] FIGS. 44 and 45 are diagrams for illustrating the 

buff-cleaning and accompanying specific processes. In FIG. 44, 

the upper stage shows the processes at the buff table 5-400, 

and the lower stage shows the processes at the dressing table 

5-810. These series of processes are performed simultaneously 

in parallel. Each of the circles in the diagram shows the 

position of the buff pad 5-502. For example, during the buff-

cleaning process, the buff pad 5-502 is positioned on the buff 

table 5-400. During a subsequent pad rinsing process, this 

pad moves onto the dressing table 5-810. Note that in FIG. 45, 

a part of the buff head 5-500 is a sectional view for the sake 

of illustration. The buff head 5-500 used in this embodiment 

is provided with a gimbal mechanism that includes concave and 

convex surfaces, thereby allowing slight precession of the 

buff head 5-500. 

[0390] First, on the buff table 5-400, the buff-cleaning 

process (step S5-11) is applied to the wafer W. Needless to 

say, at this time, the buff pad 5-502 is positioned on the 

buff table 5-400. During the buff-cleaning process, the 

process liquid for buff-cleaning is supplied from the liquid 

supply piping 5-740, through the inside of the buff arm and 
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the inside of the buff head rotating shaft 5-601 (see FIG. 43), 

to the center of the buff pad 5-502. At the same time, the 

buff arm 5-600 is swung in a state where the rotating buff pad 

5-502 is pressed against the wafer W, thus applying the 

cleaning process to the surface of the wafer W rotating 

together with the buff table 5-400 (see FIG. 45A) . The buff 

pad 5-502 moves above the dresser 5-820 in the next process, 

and subsequently dressing-related processes are performed.. 

These processes are described later. 

[0391] On the buff table 5-400, a wafer rinsing process 

(step S5-12) is applied. The wafer rinsing process is a 

process of cleaning the wafer W with DIW. After completion of 

applying the wafer rinsing process to the wafer W, the wafer W 

is then taken out of the buff table 5-400 (step S5-13) and 

conveyed to the next step. Subsequently, the buff table 5-400 

is cleaned with DIW according to the buff table rinsing 

process (step S5-14). The series of processes at the buff 

table has thus been completed. A new wafer W to be processed 

next is taken in (step S5-15), and the above processes are 

repeated. 

[0392] On the other hand, on the dressing table 5-810, the 

dressing process is applied to the buff pad 5-502 in parallel 

to the above processes. The buff pad 5-502 (see FIG. 45A) 

used for the buff-cleaning (step S5-11) is moved above the 

dresser 5-820. At this time, the buff pad 5-502 faces 

perpendicularly downward. The cleaning liquid (DIW) is jetted 

from a buff pad cleaning mechanism 5-830 disposed obliquely 

downward of the buff pad 5-502, thus applying the pad rinsing 
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process to the surface of the buff pad 5-502 (step S5-22) (see 

FIG. 45B) . During the pad rinsing process, the buff pad 5-502 

is rotated, thereby allowing the entire surface to be 

uniformly cleaned. The cleaning liquid used for cleaning the 

buff pad may be an ultrasonic cleaning liquid. 

[0393] Next, the buff head 5-500 is lowered and brought into 

contact with the dresser 5-820, and the dressing process is 

applied to the buff pad 5-502 (step S5-23) (see FIG. 45C). 

The dressing process is performed in a state where the process 

liquid is supplied to the center of the buff pad 5-502. 

During the dressing process, both the buff pad 5-502 and the 

dresser 5-820 rotate. The dressing process is performed in a 

state where the rotation axis of the buff pad 5-502 deviates 

from the rotation axis of the dresser 5-820. This measures 

are taken in order to prevent specific parts of the buff pad 

5-502 and the dresser 5-820 from continuously sliding against 

each other. 

[0394] After the dressing process, the buff head 5-500 

ascends again, the cleaning liquid is jetted from the 

aforementioned buff pad cleaning mechanism 5-830 toward the 

buff pad, and this buff pad having been subjected to the 

dressing process is then subjected to the pad rinsing process 

again (step S5-24) (see FIG. 45D). A dresser rinsing process 

(step S5-21) is applied to the dresser 5-820 having been used 

for the dressing process (S5-23), with the cleaning liquid 

(DIW) jetted from the dresser cleaning mechanism 5-840 

provided adjacent thereto (see FIG. 45E) . During the dresser 

rinsing process, the dressing table 5-810 is rotated, thereby 
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allowing the surface of the dresser 5-820 to be uniformly 

cleaned. 

[0395] The description has thus been made for the case where 

the buff pad 5-502 faces perpendicularly downward. However, 

the present invention is not limited to this case. The 

present invention is also applicable to the case where the 

buff pad 5-502 faces perpendicularly upward, and the case 

where this pad faces horizontally. 

[0396] Next, one characteristic point of this embodiment is 

described with reference to FIG. 46. As shown in FIG. 46, 

this embodiment has one characteristic point where the dresser 

5-820 is disposed lower than the buff table 5-400. Such a 

configuration is adopted because of the following reasons. 

That is, when the dresser rinsing process is applied to the 

dresser 5-820, the cleaning liquid is jetted from the dresser 

cleaning mechanism 5-840. If no measures were taken at this 

time, the cleaning liquid used for the dresser rinsing would 

be dispersed toward the buff table 5-400 and contaminate the 

wafer W in processing. It can be also considered that the 

process liquid used for the buff-cleaning would be 

contaminated, thereby affecting the process performance. 

These problems occur because the dresser rinsing process is 

performed at the same time of various processes for the wafer 

W on the buff table 5-400. 

[0397] To address the above problems, disposition of the 

dresser 5-820 at the lower position than that of the buff 

table 5-400 can effectively prevent the cleaning liquid from 

being dispersed to the buff table 5-400. Since the cleaning 
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liquid is jetted to the dresser 5-820 by the dresser cleaning 

mechanism 5-840 from an obliquely above position, the 

difference in height between the buff table 5-400 and the 

dresser 5-820 prevents the cleaning liquid from being 

dispersed to the buff table 5-400. A difference in height 

even of several centimeters exerts sufficient contamination 

preventing effect. 

[0398] Next, referring to FIGS. 47A and 47B, other 

characteristic points of this embodiment are described. 

FIG. 47A is a diagram showing an example characterized by the 

cleaning liquid jetting direction. In this example, the 

initial jetting direction is configured such that the cleaning 

liquid is jetted toward the dresser 5-820 and then dispersed 

in the direction away from the buff table 5-400. In the 

schematic example of FIG. 47A, the cleaning liquid is jetted 

from the dresser cleaning mechanism 5-840, and passes through 

the center of the dresser 5-820, and is dispersed in the 

direction away from the buff table (shaded area in FIG. 47A). 

[0399] That is, a line passing through the center of the 

buff table 5-400 and the center of the dresser 5-820 is drawn, 

a line orthogonal to this line is further drawn at the center 

of the dresser 5-820, and the jetting direction is configured 

such that the dispersion should be toward an area far from the 

buff table 5-400 over the orthogonal line as a boundary. 

Furthermore, in other words, the dresser cleaning mechanism 5-

840 is disposed in an area other than the shaded area with 

respect to the orthogonal line, which serves as the boundary. 

However, the dresser cleaning mechanism 5-840 cannot be 
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disposed above the buff table 5-400. Consequently, as shown 

in FIG. 47A, this mechanism is disposed between the buff table 

5-400 and the dressing table 5-810, and jets the cleaning 

liquid to the dresser 5-820 in an oblique direction. The 

above description has used the example where the cleaning 

liquid schematically passes through the center of the dresser 

5-820. As indicated by a broken arrow, the cleaning liquid 

may be jetted toward the position offset from the center of 

the dresser 5-820. 

[0400] Next, referring to FIGS. 47A and 47B, another 

characteristic point of this embodiment is described. 

FIG. 47B is characterized in that a dresser cover 5-850 is 

provided around the dressing table 5-810. Here, for the sake 

of description, description is made using an example where the 

upper surface of the dresser 5-820 has a height substantially 

identical to that of the upper surface of the wafer W. In 

this embodiment, the substantially cylindrical dresser cover 

5-850 is provided around the dressing table 5-810. An 

inwardly inclined section 5-851 is provided at the upper end 

of the dresser cover 5-850. The inside of this section is 

defined as an opening 5-853. The inner diameter of the 

opening 5-853 is slightly larger than the diameter of the 

dressing table 5-810. Even when the dresser cover 5-850 

vertically moves, this cover is not in contact with the outer 

peripheral portion of the dressing table 5-810. The inclined 

section 5-851 is for effectively preventing the cleaning 

liquid from being dispersed out of the dresser cover 5-850. 

Even with a simple cylindrical dresser cover, an effect of 



preventing the cleaning liquid from being dispersed is exerted. 

Consequently, the inclined section 5-851 is not a necessary 

configuration element. FIG. 47B thus shows the example where 

the dresser cover 5-850 is provided around the dressing table 

5-810. However, a cover for preventing the cleaning liquid 

from being dispersed may be provided around the buff table 5-

400 as shown in FIG. 52. The cover for preventing the 

cleaning liquid from being dispersed is not limited to the 

dresser cover 5-850 provided around the dressing table 5-810 

and the buff table cover 5-900 provided around the buff table 

5-400. Alternatively, any cover provided between the buff 

table 5-400 and the dressing table 5-810 may be adopted. In 

the conditioner 5-800, the cover provided between the buff 

table 5-400 and the dressing table 5-810 may include a contact 

avoiding mechanism similar to a contact avoiding mechanism 

which will be described below. 

[0401] Furthermore, the dresser cover 5-850 may be provided 

with a contact avoiding mechanism for avoiding contact with 

the buff pad 5-502. The buff pad 5-502 attached to the buff 

head 5-500 sometimes horizontally moves at the height 

equivalent to the surface of the dresser 5-820 during 

transition from the buff-cleaning process to the dressing 

process. In this case, as shown in FIG. 47B, if the upper end 

of the dresser cover 5-850 is disposed at a higher position 

than the surface of the dresser 5-820, the buff head 5-500 and 

the buff pad 5-502 is brought into contact with the dresser 

cover 5-850. The contact avoiding mechanism is for avoiding 

such a contact. 
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[0402] Various specific configurations of contact avoiding 

mechanisms may be considered. For example, a specific example 

may be exemplified where the dresser cover moving mechanism is 

a cylinder 5-853 that vertically moves the dresser cover 5-850. 

In FIG. 47B, the state where the dresser cover 5-850 covers 

the dresser 5-820 is indicated by solid lines, and the state 

where the dresser cover 5-850 descends is indicated by broken 

lines. The direction in which the dresser cover 5-850 is 

moved has thus been described as the vertical direction. This 

configuration is adopted because the case is assumed where the 

dresser 5-820 is installed with a horizontal orientation. If 

the dresser 5-820 is installed with a vertical orientation, 

the dresser cover 5-850 is required to be moved in the 

horizontal direction. In other words, the direction is the 

axial direction of the rotation axis of the dressing table 5-

810. If the dresser cover 5-850 is not provided with the 

contact avoiding mechanism but contact is avoided by another 

configuration instead, the dresser cover 5-850 may has a fixed 

configuration. 

[0403] FIGS. 48A 48B and 48C are diagrams for illustrating 

another example of the contact avoiding mechanism. First, 

FIG. 48A shows an example where a notch is formed at a part of 

the dresser cover 5-860. More specifically, the notch 5-861 

having a predetermined height is formed at a part of the upper 

end region of the dresser cover 5-860 along the 

circumferential direction. The depth of the notch 5-861 

corresponds to a position where its lower end 5-861a is 

slightly lower than the surface of the dresser 5-820. This is 



because if the lower end 5-861a of the notch 5-861 is lower 

than the surface of the dresser 5-820 during horizontal 

movement of the buff pad 5-502 toward the dresser 5-820, the 

contact between the horizontally moving buff pad 5-502 with 

the dresser cover 5-860 is avoided. 

[0404] Next, referring to FIGS. 48B and 48C, the operation 

of the dresser cover 5-860 is described. FIG. 48B is a top 

view of the dresser 5-820, and shows the state where the notch 

5-861 of the dresser cover 5-860 opens toward the buff table 

5-400. With such a configuration of the notch 5-861 opening 

toward the buff table 5-400, even when the buff head 5-500 and 

the buff pad 5-502 horizontally move from the buff table 5-400, 

these head and pad can pass through the notch 5-861 and reach 

the surface of the dresser 5-820. However, if the dresser 

rinsing process were performed still in this state, the 

cleaning liquid would sometimes be dispersed to the wafer W on 

the buff table 5-400 through the notch 5-861 and contaminate 

the wafer W. 

[0405] To prevent such contamination, the dresser cover 5-

860 is turned by about 90 degrees along a horizontal plane in 

the state where the buff pad 5-502 has been completely moved 

above the dresser 5-820 (see FIG. 48C). According to such an 

operation, the side of the buff table 5-400 is covered with 

the wall of the dresser cover 5-860, which prevents the 

cleaning liquid from being dispersed toward the buff table 5-

400. Meanwhile, the cleaning liquid is sometimes dispersed 

toward the side with the notch 5-861 (lower side in FIG. 48C). 

However, the dispersion does not contaminate the wafer W. The 
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rotation angle is not limited to 90 degrees. The requirement 

is that the notch 5-861 does not face the buff table 5-400. 

Accordingly, any angle, such as 60, 135 or 180 degrees, may be 

adopted. Various rotational drive mechanisms for rotating the 

dresser cover 5-860 may be considered. A rotary actuator, or 

a combination of a servomotor and a link mechanism may be 

adopted. 

[0406] Next, referring to FIG. 49, still another example of 

the contact avoiding mechanism is described. The example of 

FIG. 49 is common to the example of FIG. 48 in that the notch 

5-871 is formed at the dresser cover 5-870. However, the 

examples are different in that this example includes a movable 

cover member 5-873. The movable cover member 5-873 opens and 

closes the notch 5-871. More specifically, this member has a 

shape of a rectangular member curved along the outer 

peripheral curved surface of the dresser cover 5-870. 

FIGS. 49(A-l) and (A-2) show a state where the movable cover 

member 5-873 closes the notch 5-871. The movable cover member 

5-873 overlaps with the area of the notch 5-871, and can 

prevent the cleaning liquid from being dispersed from the 

inside of the dresser cover 5-870. 

[0407] FIGS. 49(B-l) and {B—2) show a state where the 

movable cover member 5-873 moves downward in FIG. 49(B-2) and 

the notch 5-871 is exposed. In order to move the movable 

cover member 5-873, measures are required to be taken. For 

example, according to the measures, rails or the like, not 

shown, are vertically arranged on the outer peripheral surface 

of the dresser cover 5-870. However, the measures are only 



one example. Alternatively, an actuator or the like (not 

shown) separated from the dresser cover raay be linked to the 

movable cover member 5-873, and the operation of the actuator 

may move the movable cover member 5-873. FIGS. 49(C-l) and 

(C-2) show an example where the movable cover member 5-873 is 

moved along the circumferential direction of the dresser cover 

5-870. In particular, the illustrated example shows a state 

after movement by an angle of about 90 degrees. Also to 

achieve such movement, predetermined rails and actuator are 

required to be used. 

[0408] As described above, in the case of adopting the 

dresser cover 5-870 that includes the movable cover member 5-

873, the notch 5-871 is closed with the movable cover member 

5-873 during dresser rinsing, as shown in FIGS. 49(A-l) and 

(A-2). Consequently, the wafer W is not contaminated by the 

cleaning liquid. On the other hand, in the case of applying 

the dressing process to the buff pad 5-502, the movable cover 

member 5-873 is moved to open the notch 5-871. In the state 

where the notch 5-871 is exposed, even when the buff head 5-

500 and the buff pad 5-502 are horizontally moved toward the 

dresser 5-820, the head and pad are not in contact with the 

dresser cover 5-870 and can be moved above the upper surface 

of the dresser 5-820. After the buff pad 5-502 has been 

completely moved above the dresser 5-820, the movable cover 

member 5-873 closes the notch 5-871 again. Consequently, even 

when the dresser 5-820 applies the dressing process or the 

like to the buff pad 5-502, the process liquid is prevented 

from being dispersed and contaminating the wafer W. 
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[0409] Next, referring to FIG. 50, another configuration 

example for avoiding contact between the buff head 5-500 and 

the dresser cover 5-880 is described. In this example, the 

dresser cover 5-880 is a fixed type cover. Meanwhile, the 

buff arm 5-600 can be apart from the surfaces of wafer W and 

dresser 5-820. In the example of this embodiment, the buff 

arm 5-600 (buff head) is movable along the direction of the 

rotation axis of the dresser 5-820 or the direction of the 

rotation axis of the wafer W (vertical direction). The buff 

arm 5-600 (buff head) is movable between the conditioner 

(dressing table 5-810) and the buff table 5-400 in the state 

of having been moved to a higher position than that of the 

dresser cover 5-880. Consequently, after the buff-cleaning 

process, the buff arm 5-600 once ascends and crosses the 

dresser cover 5-880 and then descends until contact with the 

surface of the dresser 5-820. Consequently, the buff pad 5-

502 can be moved between the buff table 5-400 and the dresser 

5-820, without providing the dresser cover 5-880 with the 

contact avoiding mechanism. Note that there is no problem if 

any of the contact avoiding mechanisms of the dresser covers 

5-850, 5-860 and 5-870 is provided together. 

[0410] Next, referring to FIG. 51, a configuration for 

effectively preventing the wafer W from being contaminated is 

described. This example is characterized in that a descending 

air current 5-895a is generated above the buff table 5-400 and 

the dressing table 5-810, an air curtain 5-891a is formed 

between the buff table 5-400 and the dressing table 5-810 by 

means of a part of the descending air current 5-895a, and a 

- 158 -



locally exhausted state 5-893a is formed around the dressing 

table 5-810. First, the air curtain 5-891a is described. The 

air curtain is formation of an air current in a predetermined 

space according to which the air current serves as a boundary, 

and flows of air between subspaces are blocked at the boundary. 

In this embodiment, a descending air current generating 

mechanism 5-895 is provided above the buff table 5-400 and the 

dressing table 5-810. The descending air current generating 

mechanism 5-895 generates the descending air current 5-895a 

(downflow) in the entire buff process module including the 

buff table 5-400 and the dressing table 5-810. A downward 

airflow from above between the buff table 5-400 and the 

dressing table 5-810, which is a part of the descending air 

current 5-895a, serves as the air curtain 5-891a. That is, 

the descending air current generating mechanism 5-895 also has 

a function as an air curtain forming mechanism. The air 

curtain 5-891a prevents the process liquid or the cleaning 

liquid dispersed during the dressing process and the dresser 

rinsing process from being dispersed toward the buff table 5-

400. 

[0411] The air curtain cooperates with supply of DIW during 

the dresser rinsing. That is, while DIW is supplied to the 

dresser 5-820 for the dresser rinsing, the air curtain 5-891a 

is formed. On the contrary, while supply of DIW is stopped, 

formation of the air curtain 5-891a is also stopped because 

the cleaning liquid is not dispersed. Consequently, the air 

curtain 5-891a does not affect conveyance of the wafer W and 

movement of the buff pad 5-502. 
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[0412] The locally exhausted state 5-893a is formed around 

the dressing table 5-810 by a local exhaust mechanism .5-893. 

The locally exhausted state 5-893a is achieved by a method of 

sucking a locally generated gas and the like to prevent 

diffusion to the surroundings. In this embodiment, it is 

preferred that a circular sucking inlet 5-893b be provided 

along the outer peripheral portion of the dressing table 5-810 

to form the locally exhausted state 5-893a around the dressing 

table 5-810. Consequently, even when the cleaning liquid is 

dispersed in the dresser rinsing process or the like, the 

local exhaust prevents the buff table 5-400 from being 

contaminated. The local exhausted state is not necessarily 

formed over the entire periphery of the dressing table 5-810. 

The state is only required to be formed in at least a space 

between the buff table 5-400 and the dressing table 5-810. 

[0413] Furthermore, the descending air current generating 

mechanism 5-895 forms the descending air current in the entire 

buff process module. The descending air current 5-895a 

collides with the wafer W on the buff table 5-400 and then 

flows outward in the radial direction. Consequently, if the 

cleaning liquid is dispersed from the side of the dressing 

table 5-810, the liquid can be pushed back outward in the 

radial direction by the airflow flowing outward in the radial 

direction on the buff table 5-400. The descending air current 

5-895a can be used together with the aforementioned local 

exhaust 5-893a to exe'rt a higher contamination preventing 

effect. 

[0414] According to the configuration in FIG. 51 and the 
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above description, the descending air current 5-895a including 

the air curtain 5-891a is used in combination with the local 

exhaust 5-893a. However, the present invention is not limited 

to the case. Alternatively, each of the descending air 

current 5-895a including the air curtain 5-891a and the local 

exhaust 5-893a can be independently used. 

[0415] FIG. 52 shows an example where the cover is not 

provided for the dresser 5-820 but is provided for the buff 

table 5-400. The buff table cover 5-900 is formed so as to 

surround the buff table 5-400 over the periphery. Even when 

the cleaning liquid or the like is dispersed from the dresser 

5-820, the wafer W is prevented from being contaminated. The 

buff table cover 5-900 of this embodiment includes an inclined 

section at the upper end. Alternatively, the cover may have a 

simple cylindrical shape. The cover is not necessarily 

provided around the entire periphery of the buff table 5-400. 

Alternatively, the cover may be only provided at least between 

the buff table 5-400 and the dressing table 5-810. The buff 

table cover 5-900 may be provided with a contact avoiding 

mechanism for avoiding contact with the buff head 5-500, as 

described above. 

[0416] Next, referring to FIG. 53, a modified example of a 

cover for preventing dispersion is described. In the example 

shown in FIG. 53, a buff head cover 5-910 is attached to the 

buff head 5-500. That is, the buff head cover 5-910 having a 

shape of a cylinder with a bottom is provided at a 

predetermined position on the buff head 5-500 such that the 

opening of this cover is oriented downward. The dimensions 
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and shape of the buff head cover 5-910 are configured such 

that the lower edge of this cover is at a slightly higher 

position than that of the surface of the dresser 5-820. The 

inner diameter of the buff head cover 5-910 is larger than the 

diameter of the dresser 5-820. Consequently, if the process 

liquid flowing through the boundary between the buff pad 5-502 

and the dresser 5-820 is dispersed owing to the centrifugal 

force, the buff head cover 5-910 prevents the dispersion. In 

particular, the buff head cover 5-910 is swung together with 

the buff arm. Consequently, this cover can always receive the 

process liquid and the cleaning liquid that are dispersed from 

the buff pad and the dresser. 

[0417] The above embodiments with reference to FIGS. 39 to 

53 have thus been described in detail that the dresser is 

provided at the lower position than that of the buff table, 

the cleaning liquid is jetted in the direction away from the 

buff table, and the cover is provided around the dresser or 

the buff table. Each of these configuration components can 

solely prevent the wafer from being contaminated. 

Consequently, only if the dresser is provided at the lower 

position than that of the buff table to implement the present 

invention, adjustment of the cleaning liquid jetting direction 

and provision of the cover are not necessary. In other words, 

each of the configuration components can solely constitute the 

present invention. Any combination of these configuration 

components can also constitute the present invention. 

[0418] A conditioning device, buff process apparatus, 

substrate processing apparatus, dresser, and conditioning 
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method according to one embodiment of the invention of the 

present application are hereinafter described with reference 

to FIGS. 54 to 62. 

[0419] A. Exemplary Embodiment: 

FIG. 54 is a plan view showing the overall 

configuration of the substrate processing apparatus according 

to one embodiment of the present invention. As shown in FIG. 

54, the substrate processing apparatus 6-1000 includes a. 

substantially rectangular housing 6-1. The inside of the 

housing 6-1 is separated by partitions 6-la and 6-lb into a 

load/unload unit 6-2, a polishing unit 6-3 and a cleaning unit 

6-4. The load/unload unit 6-2, the polishing unit 6-3 and the 

cleaning unit 6-4 are each independently assembled and 

independently exhausted. The cleaning unit 6-4 includes an 

electric power supply (not shown) that supplies electric power 

to the substrate processing apparatus, and a control device 6-

5 that controls a substrate processing operation. 

[0420] The load/unload unit 6-2 includes at least two (four 

in this embodiment) front loaders 6-20 where wafer cassettes 

for stocking multiple wafers (substrates) are mounted. These 

front loaders 6-20 are disposed adjacent to the housing 6-1, 

and disposed in the width direction of the substrate 

processing apparatus (the direction perpendicular to the 

longitudinal direction). The front loader 6-20 is configured 

to be capable of being mounted with an open cassette, a SMIF 

(Standard Manufacturing Interface) pod, or a FOUP (Front 

Opening Unified Pod). 

[0421] In the load/unload unit 6-2, a traveling mechanism 6-
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21 is laid along the arrangement of the front loaders 6-20. 

Two conveyor robots 6-22 that can travel along the arrangement 

direction of the wafer cassettes are installed on the 

traveling mechanism 6-21. The conveyor robots 6-22 are 

configured to be capable of accessing the wafer cassettes 

mounted on the front loaders 6-20 by traveling on the 

traveling mechanism 6-21. Each conveyor robot 6-22 takes a 

wafer having not been processed yet from the wafer cassette 

and returns a processed wafer to the wafer cassette. 

[0422] The polishing unit 6-3 defines a region where a wafer 

is polished (flattened). The polishing unit 6-3 includes a 

first polishing unit 6-3A, a second polishing unit 6-3B, a 

third polishing unit 6-3C, and a fourth polishing unit 6-3D. 

As shown in FIG. 54, these polishing units 6-3A to 6-3D are 

arranged along the longitudinal direction of the substrate 

processing apparatus. 

[0423] As shown in FIG. 54, the first polishing unit 6-3A 

includes: a polishing table 6-30A mounted with a polishing pad 

6-10 having a polishing surface; a top ring 6-31A for 

polishing a wafer while holding the wafer and pressing the 

wafer against the polishing pad 6-10 on the polishing table 6-

30A; a polishing liquid supply nozzle 6-32A for supplying the 

polishing pad 6-10 with the polishing liquid or dressing 

liquid (e.g., pure water); a dresser 6-33A for dressing the 

polishing surface of the polishing pad 6-10; and an atomizer 

6-34A that atomizes a mixed fluid of liquid (e.g., pure water) 

and a gas (e.g., nitrogen gas) or a liquid (e.g., pure water), 

and jets the atomized fluid to the polishing surface. 
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[0424] Likewise, the second polishing unit 6-3B includes a 

polishing table 6-30B, a top ring 6-31B, a polishing liquid 

supply nozzle 6-32B, a dresser 6-33B, and an atomizer 6-34B. 

The third polishing unit 6-3C includes a polishing table 6-30C, 

a top ring 6-31C, a polishing liquid supply nozzle 6-32C, a 

dresser 6-33C, and an atomizer 6-34C. The fourth polishing 

unit 6-3D includes a polishing table 6-30D, a top ring 6-31D, 

a polishing liquid supply nozzle 6-32D, a dresser 6-33D, and 

an atomizer 6-34D. 

[0425] S ince the first polishing unit 6-3A, the second 

polishing unit 6-3B, the third polishing unit 6-3C and the 

fourth polishing unit 6-3D have the same configuration as each 

other, only the first polishing unit 6-3A is hereinafter 

described. 

[0426] FIG. 55 is a perspective view schematically showing 

the first polishing unit 6-3A. The top ring 6-31A is 

supported by a top ring shaft 6-36. The polishing pad 6-10 is 

pasted on the upper surface of the polishing table 6-30A. The 

upper surface of the polishing pad 6-10 thus forms a polishing 

surface for polishing the wafer W. Instead of the polishing 

pad 6-10, fixed abrasive grains may be adopted. The top ring 

6-31A and the polishing table 6-30A are configured to rotate 

about the respective axes, as indicated by arrows. The wafer 

W is held onto the lower surface of the top ring 6-31A by 

vacuum suction. During polishing, the polishing liquid is 

supplied to the polishing surface of the polishing pad 6-10 

from the polishing liquid supply nozzle 6-32A, and the wafer W, 

which is a polishing target, is pressed by the top ring 6-31A 
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against the polishing surface, thus allowing the wafer W to be 

polished. 

[0427] Next, the conveyor mechanism for conveying the wafer 

is described. As shown in FIG. 54, a first linear transporter 

6-6 is disposed adjacent to the first polishing unit 6-3A and 

the second polishing unit 6-3B. The first linear transporter 

6-6 is a mechanism that conveys the wafer between four 

conveyance positions (a first conveyance position 6-TP1, a 

second conveyance position 6-TP2, a third conveyance position 

6-TP3 and a fourth conveyance position 6-TP4 sequentially from 

the site near the load/unload unit) along the direction in 

which the polishing units 6-3A and 6-3B are disposed. 

[0428] Furthermore, a second linear transporter 6-7 is 

disposed adjacent to the third polishing unit 6-3C and the 

fourth polishing unit 6-3D. The second linear transporter 6-7 

is a mechanism that conveys the wafer between three conveyance 

positions (a fifth conveyance position 6-TP5, a sixth 

conveyance position 6-TP6 and a seventh conveyance position 6-

TP7 sequentially from the site near the load/unload unit) 

along the direction in which the polishing units 6-3C and 6-3D 

are disposed. 

[0429] The wafer is conveyed by the first linear transporter 

6-6 to the polishing units 6-3A and 6-3B. The top ring 6-31A 

of the first polishing unit 6-3A moves between the polishing 

position and the second conveyance position 6-TP2 by a swing 

operation of the top ring head. Consequently, the wafer is 

passed to the top ring 6-31A at the second conveyance position 

6-TP2. Likewise, the top ring 6-31B of the second polishing 
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unit 6-3B moves between the polishing position and the third 

conveyance position 6-TP3, and the wafer is passed to the top 

ring 6-31B at the third conveyance position 6-TP3. The top 

ring 6-31C of the third polishing unit 6-3C moves between the 

polishing position and the sixth conveyance position 6-TP6, 

and the wafer is passed to the top ring 6-31C at the sixth 

conveyance position 6-TP6. The top ring 6-31D of the fourth 

polishing unit 6-3D moves between the polishing position and 

the seventh conveyance position 6-TP7, and the wafer is passed 

to the top ring 6-31D at the seventh conveyance position 6-TP7. 

[0430] A lifter 6-11 for receiving the wafer from the 

conveyor robot 6-22 is disposed at the first conveyance 

position 6-TP1. The wafer is passed from the conveyor robot 

6-22 to the first linear transporter 6-6 via the lifter 6-11. 

A swing transporter 6-12 is disposed among the first linear 

transporter 6-6, the second linear transporter 6-7 and the 

cleaning unit 6-4. The swing transporter 6-12 includes a hand 

that is movable between the fourth conveyance position 6-TP4 

and the fifth conveyance position 6-TP5. The wafer is passed 

from the first linear transporter 6-6 to the second linear 

transporter 6-7 by the swing transporter 6-12.. The wafer is 

conveyed by the second linear transporter 6-7 to the third 

polishing unit 6-3C and/or the fourth polishing unit 6-3D. 

The wafer polished by the polishing unit 6-3 is conveyed to 

the temporary stage 6-180 by the swing transporter 6-12. The 

wafer mounted on the temporary stage 6-180 is then conveyed to 

the cleaning unit 6-4. 

[0431] FIG. 56A is a plan view showing the cleaning unit 6-4, 
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and FIG. 56B is a side view showing the cleaning unit 6-4. As 

shown in FIGS. 56A and 56B, the cleaning unit 6-4 is 

partitioned into a roll cleaning chamber 6-190, a first 

conveyance chamber 6-191, a pen cleaning chamber 6-192, a 

second conveyance chamber 6-193, a drying chamber 6-194, a 

buff process chamber 6-300 and a third conveyance chamber 6-

195. 

[0432] In the roll cleaning chamber 6-190, an upper roll 

cleaning module 6-201A and a lower roll cleaning module 6-201B, 

which are arranged along the vertical direction, are disposed. 

The upper roll cleaning module 6-201A is disposed above the 

lower roll cleaning module 6-201B. Each of the upper roll 

cleaning module 6-201A and the lower roll cleaning module 6-

201B is a cleaner that supplies the cleaning liquid to the 

front and rear surfaces of the wafer while pressing the 

rotating two roll sponge members against the front and rear 

surfaces of the wafer, thereby cleaning the wafer. A wafer 

temporary stage 6-204 is provided between the upper roll 

cleaning module 6-201A and the lower roll cleaning module 6-

201B. 

[0433] In the pen cleaning chamber 6-192, an upper pen 

cleaning module 6-202A and a lower pen cleaning module 6-202B, 

which are arranged along the vertical direction, are disposed. 

The upper pen cleaning module 6-202A is disposed above the 

lower pen cleaning module 6-202B. Each of the upper pen 

cleaning module 6-202A and the lower pen cleaning module 6-

202B is a cleaner that supplies the cleaning liquid to the 

surface of the wafer while pressing a rotating pencil sponge 
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member against the surface of the wafer and swinging the 

sponge in the radial direction of the wafer, thereby cleaning 

the wafer. A wafer temporary stage 6-203 is provided between 

the upper pen cleaning module 6-202A and the lower pen 

cleaning module 6-202B. • — 

[0434] In the drying chamber 6-194, an upper drying module 

6-205A and a lower drying module 6-205B, which are arranged 

along the vertical direction, are disposed. The upper drying 

module 6-205A and the lower drying module 6-205B are separated 

from each other. Filter-fan units 6-207A and 6-207B that 

supply clean air into the drying modules 6-205A and 6-205B are 

provided above the upper drying module 6-205A and the lower 

drying module 6-205B, respectively. 

[0435] In the first conveyance chamber 6-191, a vertically 

movable first conveyor robot (conveyor mechanism) 6-209 is 

disposed. In the second conveyance chamber 6-193, a 

vertically movable second conveyor robot 6-210 is disposed. 

In the third conveyance chamber 6-195, a vertically movable 

third conveyor robot (conveyor mechanism) 6-213 is disposed. 

The first conveyor robot 6-209, the second conveyor robot 6-

210 and the third conveyor robot 6-213 are movably supported 

by vertically extending support shafts 6-211, 6-212 and 6-214, 

respectively. The first conveyor robot 6-209, the second 

conveyor robot 6-210 and the third conveyor robot 6-213 

internally include drive mechanisms, such as motors, and are 

configured to be vertically movable along the support shafts 

6-211, 6-212 and 6-214, respectively. The first conveyor 

robot 6-209 includes vertically arranged two hands. As 
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indicated by a broken line in FIG. 56A, in the first conveyor 

robot 6-209, the lower hand is disposed at a position 

accessible to the aforementioned temporary stage 6-180. 

[0436] The first conveyor robot 6-209 operates so as to 

convey the wafer W between the temporary stage 6-180, the 

upper roll cleaning module 6-201A, the lower roll cleaning 

module 6-201B, the temporary stage 6-204, the temporary stage 

6-203, the upper pen cleaning module 6-202A and the lower pen 

cleaning module 6-202B. The first conveyor robot 6-209 uses 

the lower hand for conveying the wafer having not been cleaned 

yet (wafer to which the slurry adheres), and uses the upper 

hand for conveying the cleaned wafer. 

[0437] The second conveyor robot 6-210 operates so as to 

convey the wafer W between the upper pen cleaning module 6-

202A, the lower pen cleaning module 6-202B, the temporary 

stage 6-203, the upper drying module 6-205A and the lower 

drying module 6-205B. Since the second conveyor robot 6-210 

only conveys the cleaned wafer, this robot only includes one 

hand. The conveyor robot 6-22 shown in FIG. 54 uses the upper 

hand to takes the wafer from the upper drying module 6-205A or 

the lower drying module 6-205B, and returns the wafer to the 

wafer cassette. 

[0438] In the buff process chamber 6-300, an upper buff 

process module 6-300A and a lower buff process module 6-300B 

are provided. The third conveyor robot 6-213 operates so as 

to convey the wafer W between the upper roll cleaning module 

6-201A, the lower roll cleaning module 6-201B, the temporary 

stage 6-204, the upper buff process module 6-300A and the 
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lower buff process module 6-300B. 

[0439] This embodiment exemplifies the example of disposing 

the buff process chamber 6-300, the roll cleaning chamber 6-

190 and the pen cleaning chamber 6-192 in the cleaning unit 6-

4, sequentially from the site far from the load/unload unit 6-

2. The disposition is not limited to this example. The mode 

of disposing the buff process chamber 6-300, the roll cleaning 

chamber 6-190 and the pen cleaning chamber 6-192 may be 

appropriately selected according to the quality of wafer and 

the throughput. Since the upper buff process module 6-300A 

and the lower buff process module 6-300B have similar 

configurations, only the upper buff process module 6-300A is 

hereinafter described. 

[0440] FIG. 57 is a diagram showing a schematic 

configuration of an upper buff process module. As shown in 

FIG. 57, the upper buff process module 6-300A includes: a buff 

table 6-400 for supporting the wafer W, which is a type of 

substrate; a buff head 6-500 to which a buff pad 6-502 for 

applying a buff process to a processing target surface of the 

wafer W is attached; a buff arm 6-600 that holds the buff head 

6-500; a liquid supply system- 6-700 for supplying various 

types of process liquids; and a conditioner 6-800 for 

conditioning the buff pad 6-502. 

[0441] The buff table 6-400 includes a mechanism for holding 

the wafer W. In this exemplary embodiment, the wafer holding 

mechanism is a vacuum-sucking type mechanism. Alternatively, 

the mechanism may be of any type. For example, the wafer 

holding mechanism may be a clamp type mechanism that clamps 
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the front and rear surfaces of the wafer at least at one point 

on the periphery of the wafer W. Alternatively, the mechanism 

may be a roller chuck type mechanism that holds the side of 

the wafer W at least at one point on the periphery of the 

wafer W. In this exemplary embodiment, the buff table 400 

holds the wafer W such that the processing target surface of 

the wafer W faces upward. 

[0442] The buff table 6-400 is configured to be rotated 

about a rotation axis A by a drive mechanism, not shown. A 

buff head 6-500 is attached to the buff arm 6-600 via a 

rotatably configured shaft 6-504. A buff pad 6-502 for 

applying the buff process to the wafer W is attached onto the 

surface of the buff head 6-500 that faces the wafer (or the 

buff table 6-400). The buff arm 6-600 is configured to rotate 

the buff head 6-500 about a rotation axis B. The area of the 

buff pad 6-502 is smaller than the area of the wafer W {or the 

buff table 6-400) . Consequently, the buff arm 6-600 is 

configured to be capable of swinging the buff head 6-500 in 

the radial direction of the wafer W as indicated by arrows C. 

Consequently, the buff process can be uniformly applied to the 

wafer W. The buff arm 6-600 is configured to be capable of 

swinging the buff head 6-500 to a position where the buff pad 

6-502 faces the conditioner 6-800. The buff head 6-500 is 

configured to be movable by an actuator (not shown) in a 

direction toward the buff table 6-400 and in a direction away 

from the buff table 6-400 (vertically in this exemplary 

embodiment). Consequently, the buff pad 6-502 is pressed 

against the wafer W at a predetermined pressure. This 
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configuration can be achieved by expansion and contraction of 

the shaft 6-504, or achieved by vertical movement of the buff 

arm 6-600. 

[0443] The liquid supply system 6-700 includes a pure water 

external nozzle 6-710 for supplying pure water (indicated as 

DIW in the diagram) to the processing target surface of the 

wafer W. The pure water external nozzle 6-710 communicates 

with a pure water supply source 6-714 through pure water 

piping 6-712. The pure water piping 6-712 is provided with an 

on-off valve 6-716 that can open and close the pure water 

piping 6-712. The control device 6-5 can control opening and 

closing of the on-off valve 6-716 to supply the pure water to 

the processing target surface of the wafer W, at any timing. 

[0444] The liquid supply system 6-700 includes a chemical 

solution external nozzle 6-720 for supplying a chemical 

solution (indicated as Chemi in the diagram) to the processing 

target surface of the wafer W. The chemical solution external 

nozzle 6-720 communicates with a chemical solution supply 

source 6-724 through chemical solution piping 6-722. The 

chemical solution piping 6-722 is provided with an on-off 

valve 6-726 that can open and close the chemical solution 

piping 6-722. The control device 6-5 can control open and 

close of the on-off valve 6-726 to supply the chemical 

solution to the processing target surface of the wafer W, at 

any timing. 

[0445] The liquid supply system 6-700 includes a slurry 

external nozzle 6-730 for supplying a slurry (indicated as 

Slurry in the diagram) to the processing target surface of the 
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wafer W. The slurry external nozzle 6-730 communicates with a 

slurry supply source 6-734 through slurry piping 6-732. The 

slurry piping 6-732 is provided with an on-off valve 6-736 

that can open and close the slurry piping 6-732. The control 

device 6-5 can control open and close of the on-off valve 6-

736 to supply the slurry to the processing target surface of 

the wafer W, at any timing. 

[0446] In this exemplary embodiment, all the external 

nozzles 6-710, 6-720 and 6-730 are disposed at fixed positions, 

and supply the pure water, chemical solution, and slurry to 

the fixed positions, respectively. The process liquids are 

supplied to the positions where the liquids are effectively 

supplied to the buff pad 6-502 by rotation of the wafer W. 

The external nozzles 6-710, 6-720 and 6-730 may be configured 

as one or two nozzles common to at least two of various types 

of process liquids. The external nozzle may be configured to 

supply at least one process liquid among the pure water, 

chemical solution and slurry. 

[0447] The buff process module 6-300A is configured to be 

capable of selectively supplying the process liquid (pure 

water, chemical solution, or slurry) to the processing target 

surface of the wafer W through the buff arm 6-600, the buff 

head 6-500, and the buff pad 6-502. That is, branched pure 

water piping 6-712a is branched from the pure water piping 6-

712 between the pure water supply source 6-714 and the on-off 

valve 6-716. Likewise, branched chemical solution piping 6-

722a is branched from the chemical solution piping 6-722 

between the chemical solution supply source 6-724 and the on-
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off valve 6-726. Branched slurry piping 6-732a is branched 

from the slurry piping 6-732 between the slurry supply source 

6-734 and the on-off valve 6-736. The branched pure water 

piping 6-712a, the branched chemical solution piping 6-722a, 

and the branched slurry piping 6-732a join together into 

liquid supply piping 6-740. The branched pure water piping 6-

712a is provided with an on-off valve 6-718 that can open and 

close the branched pure water piping 6-712a. The branched 

chemical solution piping 6-722a is provided with an on-off 

valve 6-728 that can open and close the branched chemical 

solution piping 6-722a. The branched slurry piping 6-732a is 

provided with an on-off valve 6-736 that can open and close 

the branched slurry piping 6-732a. 

[0448] The liquid supply piping 6-740 communicates with the 

inside of the buff arm 6-600, the interior of the center of 

the buff head 6-500, and the interior of the center of the 

buff pad 6-502. More specifically, as shown in FIG. 58, an 

internal supply line 6-506 is formed in the buff arm 6-600, 

the buff head 6-500 and the buff pad 6-502. The internal 

supply line 6-506 communicates with the liquid supply piping 

6-740. The internal supply line 6-506 opens toward the upper 

surface (the processing target surface of the wafer W) of the 

buff table 6-400. This configuration allows the process 

liquid to be supplied from the center of the buff pad 6-502 

through the internal supply line 6-506 during the buff process. 

The process liquid supplied from the center of the buff pad 6-

502 can be uniformly spread between the buff pad 6-502 and the 

wafer W owing to the centrifugal force due to rotation of the 
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buff head 6-500 and the supply pressure of the process liquid. 

In order to control the flow of the process liquid, that is, 

to facilitate guiding, outward in the radial direction, the 

process liquid supplied from the center of the buff pad 6-502, 

grooves may be formed on the buff pad 6-502. For example, the 

grooves may be radially formed. 

[0449] In this exemplary embodiment, only one opening of the 

internal supply line 6-506 is provided at the center of the 

buff pad 6-502. Alternatively, multiple openings may be 

provided. For example, the internal supply line 6-506 may be 

branched toward openings which are arranged in a distributed 

manner, according to a water-pool jacket structure formed in 

the buff head 6-500. The openings may be arranged in a 

distributed manner so as to have different positions in the 

radial direction. The control device 5 can supply the 

processing target surface of the wafer W with any one of the 

pure water, chemical solution, and slurry, or a mixed liquid 

that is any combination thereof, by controlling on and off of 

the on-off valve 6-718, the on-off valve 6-728 and the on-off 

valve 6-736. As apparent from the above description, the buff 

process module 6-300A includes two series of process liquid 

supply means, which are the external nozzles 6-710, 6-720 and 

6-730 and the internal supply line 6-506. 

[0450] The buff process module 6-300A supplies the wafer W 

with the process liquid through at least one series between 

the series of external nozzles 6-710, 6-720 and 6-730 and the 

series of internal supply line 6-506, rotates the buff table 

6-400 about the rotation axis A, presses the buff pad 6-502 
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against the processing target surface of the wafer W, and 

swings the buff head 6-500 in the direction of arrow C while 

rotating this head about the rotation axis B, thereby allowing 

the buff process to be applied to the wafer W. The relative 

motion between the buff table 6-400 and the buff head 6-500 

during the buff process is not limited to the above example. 

Alternatively, the motion may be achieved by at least one of a 

rotational motion, translational motion, arc motion, 

reciprocating motion, scrolling motion, and angular rotational 

motion (motion of rotating by a predetermined angle less than 

360 degrees). 

[0451] In the present application, the buff process includes 

at least one of the buff-polishing process and the buff-

cleaning process. The buff-polishing process is a process 

that relatively moves the wafer W and the buff pad 6-502 

against each other while the buff pad 6-502 is in contact with 

the wafer W, and causes the slurry or the like to intervene 

between the wafer W and the buff pad 6-502, thereby polishing 

and removing unwanted portions of the processing target 

surface of the wafer W. Typically, the buff-polishing process 

is for what is called final polishing after main polishing 

that is performed for the sake of flattening the unevenness on 

the wafer, and for removing an unwanted film formed on the 

surface other than the trenches and the inside of via-holes. 

The amount of removing process after buff-polishing is, for 

example, to an extent ranging from several nanometers to 

several tens of nanometers. The buff pad 6-502 may be, for 

example, a pad including foamed polyurethane and non-woven 



fabric that are stacked on each other (more specifically, e.g., 

a commercially available series of IC1000 (R)/SUBA (R)), or a 

suede-like porous polyurethane non-fibrous pad (more 

specifically, e.g., a commercially available POLITEX (R)) or 

the like. The buff-polishing process is a process that can 

apply a stronger physical action force to the wafer W than the 

physical action force applied to the wafer W by the roll 

sponge made of PVA in the roll cleaning chamber 6-190 and the 

physical action force applied to the wafer W by the pen sponge 

made of PVA in the pen cleaning chamber 6-192. The buff-

polishing process can achieve removal of a surface part which 

is damaged by a scratch or the like or a surface part to which 

foreign substances adhere, additional removal of a portion 

which cannot have been removed by main polishing in the 

polishing unit 6-3, or improvement in morphology, such as on 

unevenness in micro regions and film thickness distribution 

over the entire substrate after main polishing. 

[0452] The buff-cleaning process is a finishing process that 

relatively moves the wafer W and the buff pad 6-502 against 

each other while the buff pad 6-502 is in contact with the 

wafer W, and causes the cleaning process liquid (the chemical 

solution, pure water, or a mixture thereof) to intervene 

between the wafer W and the buff pad 6-502, thereby removing 

foreign substances on the surface of the wafer W or modifying 

the property of the processing target surface. The buff pad 

6-502 may be the aforementioned series of IC1000 (R)/SUBA(R), 

or series of POLITEX (R) or the like. The buff-cleaning 

process is a process that can apply a stronger physical action 
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force to the wafer W than the physical action force applied to 

the wafer W by the roll sponge made of PVA in the roll 

cleaning chamber 6-190 and the physical action force applied 

to the wafer W by the pen sponge made of PVA in the pen 

cleaning chamber 6-192. The buff-cleaning process can 

effectively clean and remove highly adhesive foreign 

substances and the like that cannot be removed only by contact 

with a sponge member made of PVA. Alternatively, for the 

buff-cleaning process according to the present invention, PVA 

sponge may be adopted as the buff pad. 

[0453] The conditioner 6-800 conditions the surface of the 

buff pad 6-502. The conditioning includes shaving the surface 

of the buff pad, cleaning the surface while shaving this 

surface, and cleaning the surface without shaving this surface. 

In this exemplary embodiment, the conditioner 6-800 is 

disposed outside of the buff table 6-400. The conditioner 6-

800 includes a base plate 6-810, and a dresser 6-820 installed 

on the base plate 6-810. The base plate 6-810 is configured 

to be capable of being rotated about a rotation axis D by a 

drive mechanism, not shown. In this exemplary embodiment, the 

area of the dresser 6-820 is larger than the area of the buff 

pad 6-502. Alternatively, the relationship of largeness in 

area between the dresser 6-820 and the buff pad 6-502 may be 

freely configured. The details of the dresser 6-820 are 

described later. 

[0454] When the buff pad 6-502 is conditioned, the buff 

process module 6-300A swings the buff arm 6-600 such that the 

buff pad 6-502 reaches a position facing the dresser 6-820. 
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The buff process module 6-300A rotates the base plate 6-810 

about the rotation axis D while rotating the buff head 6-500, 

and presses the buff pad 6-502 against the dresser 6-820, 

thereby conditioning the buff pad 6-502. At this time, the 

buff head 6-500 is freely moved in the horizontal direction, 

as with the case during the buff process. This movement 

allows the processing target surface of the buff pad 6-502 to 

be uniformly conditioned. For example, this conditioning 

operation can be performed while the buff-processed wafer W is 

replaced with a wafer W to be buff-processed next. 

[0455] The buff process module 6-300A described above 

performs the buff process as a postprocess for the chemical-

mechanical-polished wafer W, thereby allowing final polishing 

to be performed while reducing the damage (defect) to the 

wafer W, and allowing the damage caused by the chemical 

mechanical polishing process to be removed. Furthermore, this 

module can more effectively clean and remove highly adhesive 

foreign substances than the conventional roll cleaning and pen 

cleaning can. 

[0456] FIG. 59A is a schematic plan view showing the 

configuration of the conditioner 6-800. FIG. 59B is a 

schematic partial sectional view taken along line A-A of 

FIG. 59A. As shown in FIGS. 59A and 59B, the dresser 6-820 is 

provided on the base plate 6-810. As shown in FIG. 59A, in 

this exemplary embodiment, the dresser 6-820 includes multiple 

(herein, four) dresser blocks 6-821 to 6-824 separated from 

each other at intervals. In this exemplary embodiment, the 

dresser blocks 6-821 to 6-824 each have a quarter round shape. 
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However, the dresser block may have any shape instead. In 

this exemplary embodiment, the dresser blocks 6-821 to 6-824 

are made of diamond. These dresser blocks 6-821 to 6-824 are 

arranged such that grooves 6-825 are formed on two orthogonal 

lines between the blocks. 

[0457] In the grooves 6-825 (i.e., on the base plate 6-810), 

multiple jet nozzles 6-830 are provided at intervals. 

Alternatively, the number of jet nozzles 6-830 may be one. 

These jet nozzles 6-830 are disposed such that the tops of the 

jet nozzles 6-830 are at positions retracted below from the 

upper surface of the dresser 6-820. That is, when the buff 

pad 6-502 is in contact with the upper surface of the dresser 

6-820, the jet nozzles 6-830 are not in contact with the buff 

pad 6-502. 

[0458] In the base plate 6-810, a water jacket 6-811 is 

formed. The water jacket 6-811 communicates with each of the 

pure water supply source 6-714 (see FIG. 57) and the jet 

nozzles 6-830. That is, the water jacket 6-811 functions as a 

common supply path for supplying the pure water to each jet 

nozzle 6-830. This configuration can simplify the 

configuration of the pure water supply path. Consequently, 

the size of the conditioner 6-800 can be reduced. Furthermore, 

the conditioner 6-800 can be easily manufactured or maintained. 

[0459] When the conditioner 6-800 conditions the buff pad 6-

502, the buff pad 6-502 attached to the buff head 6-500 is 

disposed above the dresser 6-820 and the jet nozzles 6-830 by 

swing of the buff arm 6-600. Furthermore, the buff head 6-500 

moves downward, thereby lowering the buff pad 6-502 to be in 
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contact with the upper surface of the dresser 6-820. 

Consequently, the buff pad 6-502 can be pressed against the 

dresser 6-820 at a predetermined pressure. The rotation of 

the buff head 6-500 rotates the buff pad 6-502 while the 

rotation of the base plate 6-810 rotates the dresser 6-820 and 

the jet nozzles 6-830, and the pure water is jetted from the 

jet nozzles 6-830, thereby allowing the buff pad 6-502 to be 

conditioned. At this time, in first areas A1 (see FIG. 59B) 

where the dresser 6-820 is provided, the dresser 6-820 and the 

buff pad 6-502 are relatively moved in a state where the 

dresser and the pad are in contact with each other, thereby 

dressing the buff pad 6-502. At the same time, in second 

areas A2 (see FIG. 59B) where the jet nozzles 6-830 are 

provided (i.e., the dresser 6-820 is not provided), the pure 

water is jetted from the jet nozzles 6-830 toward the buff pad 

6-502, thereby cleaning this buff pad 6-502. In this 

exemplary embodiment, the total area of first areas Al is 

larger than the total area of the second areas A2. 

Alternatively, the relationship of the magnitude in area 

between the first areas Al and the second areas A2 may be 

freely configured. 

[0460] This conditioner 6-800 can perform two types of 

conditioning (dressing and cleaning) using the dresser 6-820 

and the jet nozzles 6-830. Consequently, the buff pad 6-502 

can be effectively conditioned. For example, in the case 

where grooves are formed on the buff pad 6-502, the areas on 

the buff pad 6-502 where no groove is formed is dressed while 

particles entering in the grooves (e.g., the slurry used for 
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polishing, substrate polishing dust, etc.) can be removed by 

pure water jet. Furthermore, the installation space for the 

conditioner 6-800 can be reduced in comparison with the case 

of installing multiple conditioners each having a single type 

of conditioning function (e.g., a conditioner for dressing and 

a conditioner for cleaning). Furthermore, in the case of 

applying multiple types of conditioning to the buff pad 6-502, 

there is no need to move the buff pad 6-502 between the 

multiple conditioners. Consequently, the time required for 

conditioning the buff pad 6-502 can be reduced by a time for 

the movement. 

[0461] FIG. 59C is a schematic partial sectional view of a 

conditioner 6-800a according to an alternative embodiment. In 

FIG. 59C, the same symbols as those of FIG. 59B are assigned 

to the same configuration components as those of FIG. 59B. In 

this example, the conditioner 6-800a includes brushes 6-830a 

instead of the jet nozzles 6-830. The brushes 6-830a are 

provided on the base plate 6-810a. In the base plate 6-810a, 

the water jacket 6-811 is not provided. The distal ends of 

the brushes 6-830a are positioned upward with respect to the 

upper surface of the dresser 6-820. When the buff pad 6-502 

is conditioned, the buff pad 6-502 is lowered to be in contact 

with the upper surface of the dresser 6-820. Consequently, 

during conditioning, the dresser 6-820 and the buff pad 6-502 

are in contact with each other in the first areas Al while the 

brushes 6-830a and the buff pad 6-502 are in contact with each 

other in the second areas A2. Consequently, two types of 

conditioning can be performed at the same time. The length 
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and hardness of the brushes 6-830a are adjusted, thereby 

allowing the conditioning characteristics of the brushes 6-

830a to be adjusted. 

[0462] FIG. 60 is a schematic plan view of a conditioner 6-

800b according to another alternative embodiment. In FIG. 60, 

the same symbols as those of FIG. 59A are assigned to the same 

configuration components as those of FIG. 59A. The 

conditioner 6-800b includes a single dresser 6-820b. That is, 

the dresser 6-820b is not divided into multiple blocks. The 

dresser 6-820b has a plurality of through-holes formed through 

the dresser 6-820b in the front-and-rear-surface direction 

(that is, the thickness direction). These through-holes 6-

825b are arranged along two lines that are orthogonal to each 

other. In each through-hole 6-825b, jet nozzles 6-830 (see 

FIG. 59B) are provided on the base plate 6-810. As shown in 

FIG. 59B, in the base plate 6-810, a water jacket 6-811 (not 

shown in FIG. 60) that communicates with each through-hole 6-

825b are formed. Thus, the jet nozzles 6-830 are provided in 

the holes. The holes may be blind holes. In this case, the 

jet nozzles 6-830 are provided on the dresser 6-820b. The jet 

nozzles 6-830 are not necessarily provided in the holes. 

Alternatively, these nozzles may be provided in grooves or 

notches formed at the dresser 6-820b. It is sufficient that 

the jet nozzles and the dresser are disposed in an 

installation range of the base plate 6-810 in a manner 

residing together. 

[0463] On the upper surface of the dresser 6-820b, multiple 

grooves 6-826b are formed. Each groove 826b extends from the 
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center of the dresser 6-820b to the periphery in a radial 

direction, and is thus radially formed. This conditioner 6-

800b facilitates discharging the pure water supplied from the 

jet nozzles 6-830 during conditioning, to the outside of the 

dresser 6-820b through the grooves 6-826b. As a result, 

adhering objects removed by the pure water jet are easily 

discharged to the outside together with the pure water. 

[0464] F IG. 61 is a schematic plan view of a conditioner 6-

800c according to still another alternative embodiment. In 

FIG. 61, the same symbols as those of FIG. 59A are assigned to 

the same configuration components as those of FIG. 59A. The 

conditioner 6-800c is different from the conditioner 6-800 

shown in FIG. 59A in the disposition of the jet nozzles 6-830c 

In this example, the jet nozzles 6-830c are disposed at 

different positions in the radial direction from each other. 

According to this configuration, during rotation of the 

dresser 6-820 and the jet nozzles 6-830c due to rotation of 

the base plate 6-810, the jet nozzles 6-830c are arranged on 

the respective rotation trajectories different from each other 

Consequently, even a small number of jet nozzles 6-830c can 

condition the entire surface of the buff pad 6-502. In other 

words, the number of jet nozzles 6-830c can be reduced. As a 

result, the dressing area by the dresser 6-820 can be 

increased, and the maintenance cost can be reduced. 

[0465] FIG. 62 is a diagram illustrating one example of 

procedures of the buff process {here, illustrated as the buff-

cleaning process) and conditioning the buff pad. In FIG. 62, 

encircled symbols assigned to the blocks representing 
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respective steps indicate the position of the buff arm 6-600, 

that is, which side the buff pad 6-502 resides between the 

buff table 6-400 and the conditioner 6-800. According to the 

illustrated procedures, first, the buff arm 6-600 (buff pad 6-

502) is disposed on the side of the buff table 6-400. On the 

buff table 6-400, the buff-cleaning process is applied to the 

wafer W using the buff pad 6-502 (step S6-10). More 

specifically, in a state where the chemical solution is 

supplied from at least one of the internal supply line 6-506 

and the chemical solution external nozzle 6-720, the wafer W 

that is rotated together with the buff table 6-400 is in 

contact with the buff pad 6-502 that is rotated by the buff 

head 6-500, and the buff process is applied to the wafer W. 

After completion of the buff-cleaning process, on the buff 

table 6-400, the pure water is supplied onto the wafer W from 

at least one of the internal supply line 6-506 and the pure 

water external nozzle 6-710, and the wafer W is rinsed (step 

S6-20). During the step S6-20, the buff arm 6-600 (buff pad 

6-502) is moved from the buff table 6-400 to the conditioner 

6-800, and the buff pad 6-502 is rinsed (step S6-70). More 

specifically, in a state where the buff pad 6-502 and the 

dresser 6-820 are apart from each other, the pure water is 

jetted from the jet nozzles 6-830 toward the buff pad 6-502, 

thereby rinsing the buff pad 6-502. At this time, the buff 

pad 6-502 and the dresser 6-820 are relatively rotated, 

thereby rinsing the entire surface of the buff pad 6-502. In 

the case where the conditioner that includes no jet nozzle 

(e.g., the conditioner 6-800a shown in FIG. 59C) is used, the 
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pure water may be jetted obliquely upward from the external 

nozzle provided outside of the dresser 6-820 toward the buff 

pad 6-502. In this case, the pure water is jetted from the 

external nozzle toward a region that covers at least the 

radius of the buff pad 6-502 while the buff pad 6-502 is 

rotated, thereby allowing the entire surface of the buff pad 

6-502 to be rinsed. Thus, rinsing is performed while the buff 

pad 6-502 is rotated, which can facilitate-" discharging, 

outward, the pure water having been contaminated because being 

used in rinsing, by means of the centrifugal force. However, 

in the case of using an external nozzle that can cover the 

entire surface of the buff pad 6-502 as the jetting area, 

rinsing may be performed in a state where the buff pad 6-502 

is stopped, i.e., in a non-rotational state. 

[0466] After rinsing of the wafer W is finished on the buff 

table 6-400, this wafer W is conveyed from the buff table 6-

400 (step S6-30). The pure water is supplied from the pure 

water external nozzle 6-710 to the buff table 6-400 from which 

the wafer W has been conveyed, and the buff table 6-400 is 

rinsed (step S6-40). During steps S6-30 and S6-40, the buff 

arm 6-600 is still disposed on the side of the conditioner 6-

800. In the conditioner 6-800, during steps S6-30 and S6-40, 

the buff pad 6-502 is conditioned. In this exemplary 

embodiment, dressing and cleaning are performed as 

conditioning at the same time (step S6-80). The configuration 

of the conditioner 6-800 for performing such conditioning is 

described later. 

[0467] Meanwhile, on the buff table 6-400, after completion 
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of rinsing of the buff table 6-400, a wafer W to be subjected 

to the buff-cleaning process next is conveyed onto the buff 

table 6-400 (step S6-50). After the wafer W is mounted on the 

buff table 6-400, the buff arm 6-600 is moved toward the buff 

table 6-400. As with the aforementioned step S6-10, the buff-

cleaning process is applied to the newly conveyed wafer W 

(step S6-60). During step S6-60, in the conditioner 6-800, 

the dresser 6-820 is rinsed (step S6-90). More specifically, 

the pure water is jetted obliquely downward toward the dresser 

6-820 from the external nozzle provided outside of the dresser 

6-820, thereby rinsing the dresser 6-820. During rinsing, the 

dresser 6-820 may be rotated as with the aforementioned step 

S6-70, or stopped. Step S6-90 can be started immediately 

after step S6-80. Alternatively, step S6-90 may be performed 

after step S6-80 is finished and the buff arm 6-600 is moved 

to the side of the buff table 6-400. 

[0468] B. Modified Examples: 

B-l. Modified Example 1: 

The jet nozzles 6-830 may be through-holes that 

penetrate the dresser 6-820 between the front and rear 

surfaces. That is, the through-holes may function as the jet 

nozzles. This configuration can simplify the configuration of 

the conditioner 6-800. Also in this case, a water jacket that 

communicates with each through-hole may be formed in the base 

plate 6-810. 

[0469] B-2. Modified Example 2: 

The above exemplary embodiment describes the 

configuration of performing two types of conditioning at the 
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same time. Alternatively, the two types of conditioning may 

be sequentially performed. For example, conditioning by the 

dresser 6-820 may be performed first, and subsequently 

conditioning by the jet nozzles 6-830 may be performed. More 

specifically, first, without jetting pure water from the jet 

nozzles 6-830, the dresser 6-820 and the buff pad 6-502 may be 

caused to be in contact with each other, and the first 

conditioning may be performed. Subsequently, in a state where 

the buff head 6-500 is raised (i.e., the distance between the 

base plate 6-810 and the buff pad 6-502 is larger than that in 

the case of the first conditioning, in other words, the state 

where the dresser 6-820 and the buff pad 6-502 are not in 

contact with each other), the pure water may be jetted from 

the jet nozzles 6-830, and the second conditioning may be 

performed. According to the procedures, the pure water is 

jetted from the jet nozzles 6-830 in the state where a gap is 

formed between the buff pad 6-502 and the dresser 6-820. 

Consequently, conditioning dust generated by the first 

conditioning is easily discharged outside in the second 

conditioning. Note that the first conditioning may be 

performed after the second conditioning is performed. 

[0470] Thus, in the case where control of jetting the pure 

water from the jet nozzles 6-830 in the state where the buff 

pad 6-502 and the dresser 6-820 are apart from each other is 

performed, the jet nozzles 6-830 may be configured such that 

the respective jetting areas of jet nozzles 6-830 do not 

overlap with each other during conditioning. Control of 

preventing the jetting areas from overlapping with each other 
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is facilitated by disposition of the jet nozzles 6-830 in a 

manner where the positions of these nozzles in the radial 

direction are different from each other. This configuration 

can prevent the jets of pure water emitted by the respective 

jet nozzles 6-830 from colliding with each other, which in 

turn can prevent the pressure applied by the pure water to the 

buff pad 6-502 from being reduced. Consequently, the 

conditioning performance due to the collision can be prevented 

from being reduced. 

[0471] B-3. Modified Example 3: 

The dresser 6-820 is not necessarily made of diamond. 

Alternatively, this dresser may be made of any material 

capable of conditioning the buff pad 6-502 by being in contact 

with the buff pad 6-502 and relatively moving against the buff 

pad 6-502. For example, the dresser 6-820 may be made of a 

ceramic material. Alternatively, the dresser 6-820 may be a 

brush. Thus, the conditioner 6-800 may be achieved by freely 

combining contact type conditioning means, and fluid jetting 

type conditioning means. 

[0472] Furthermore, the conditioner 6-800 may be achieved by 

combining first contact type conditioning means with second 

contact type conditioning means. For example, the first 

contact type conditioning means may be any one of a brush, 

diamond and ceramic. The second contact type conditioning 

means may be any one of a brush, diamond and ceramic that have 

conditioning characteristics different from those of the first 

contact type conditioning means. More specifically, each of 

the first contact type conditioning means and the second 
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contact type conditioning means may be a brush. In this case, 

the first contact type conditioning means and the second 

contact type conditioning means may adopt brushes that have 

length and hardness different from each other. In the case 

where the conditioner 6-800 does not include the jet nozzles 

6-830, the conditioning liquid may be supplied from the 

internal supply line 6-506. It is a matter of course that the 

conditioner 6-800 may include three or more types of 

conditioning means. For example, the jet nozzles 6-830 and 

the brushes may be disposed in the grooves 6-825 shown in 

FIG. 59A. 

[0473] B-4. Modified Example 4: 

In the case where the multiple jet nozzles 6-830c are 

disposed at different positions in the radial direction from 

each other as shown in FIG. 61, the multiple jet nozzles 6-

830c may be configured such that the fluid jetting rates from 

the respective nozzles are different from each other. This 

configuration can achieve highly flexible conditioning. For 

example, the jet nozzles 6-830c disposed relatively outward in 

the radial direction are required to jet the pure water to 

areas having larger diameters than the jet nozzles 6-830c 

disposed relatively inward are, and therefore cover larger 

areas to be conditioned. In conformity with this 

configuration, the jet nozzles 6-830c disposed outward are set 

to have higher jetting rates than the jet nozzles 6-830c 

disposed inward. This setting can balance the distribution of 

flow rates per area of pure water colliding with the buff pad 

6-502. Alternatively, in the case where brushes (e.g., 
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brushes 6-830a shown in FIG. 59C) having a lower conditioning 

performance than pure water jetting has are provided inward 

with respect to the radial direction in addition to the jet 

nozzles 6-830c, the jet nozzles 6-830c disposed inward may 

have higher jetting rates than the jet nozzles 6-830c disposed 

outward have, in order to complement conditioning by the 

brushes. Thus, it can be appropriately set which side jet 

nozzles 6-830c in the radial direction have relatively higher 

jetting rates. Jetting flow rate control may be achieved, for 

example, by adjusting the diameters of the jetting holes of 

the jet nozzles 6-830c. 

[0474] B-5. Modified Example 5: 

Instead of the configuration where the buff head 6-

500 moves from the buff table 6-400 in the horizontal 

direction (a direction orthogonal to the direction of 

gravitational force) to a position below the conditioner 6-800, 

a configuration may be adopted where the conditioner 6-800 

moves in the horizontal direction to a position below the buff 

head 6-500. In this case, it is preferred that conditioning 

be performed after the wafer W be conveyed from the buff table 

6-400, in order to prevent substances removed by the 

conditioner from being dispersed on the wafer W. 

Alternatively, a configuration may be adopted where both the 

buff head 6-500 and the conditioner 6-800 move to 

predetermined conditioning positions. In this case, it is 

preferred that the conditioning positions be outside of the 

buff table 6-400. 

[0475] B-6. Modified Example 6: 
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The buff table 6-400 may be configured so as to hold 

the wafer W to face any direction. For example, the buff 

table 6-400 may be configured so as to hold the wafer W to 

face the direction opposite to that of the above exemplary 

embodiment. That is, instead of the configuration where the 

buff table 6-400 holds the wafer W such that the normal of the 

processing target surface of the wafer W extending from this 

processing target surface in the direction away from the buff 

table 6-400 is oriented upward in the direction of 

gravitational force, a configuration may be adopted where the 

buff table 6-400 holds the wafer W such that the normal is 

oriented downward in the vertical direction. Alternatively, 

the buff table 6-400 may be configured such that the normal of 

the processing target surface of the wafer W extending from 

this the processing target surface in the direction away from 

the buff table 6-400 is oriented in the horizontal direction 

(a direction orthogonal to the direction of gravitational 

force). In these cases, the conditioner 6-800 may be oriented 

such that the processing surface of the conditioner 6-800 is 

oriented in the direction facing the processing surface of the 

buff pad 6-502. 

[0476] B-7. Modified Example 7: 

The buff process modules 6-300A and 6-300B do not 

necessarily have the configuration included in the cleaning 

unit 6-4. Alternatively, these modules may be included in the 

polishing unit 6-3. 

[0477] The embodiments of the present invention have been 

described above on the basis of the exemplary embodiments with 
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reference to FIGS. 54 to 62. The embodiments of the present 

invention are for facilitating understanding of the present 

invention, but is not for limit the present invention. The 

present invention can be modified and improved without 

departing from the spirit of the invention. Furthermore, it 

is a matter of course that the present invention encompasses 

the equivalents of the invention. Within a scope of capable 

of solving at least a part of the aforementioned problems or 

scope of exerting at least a part of the advantageous effects 

any combination and omission of the configuration components 

described in the claims and specifications are allowed. 

REFERENCE SIGNS LIST 

[0478] 1 -300A Buff process module 

1-400 Buff table 

1-402 Support surface 

1-404 Opening 

1-410 Fluid passage 

1-450 Stage film 

1-480 Lift pin 

1-500 Buff head 

1-502 Buff pad 

1-600 Buff arm 

1-650 Cleaning arm 

1-652 Cleaning head 

1-654 Cleaning member 

1-656 Roll sponge 

1-680 Atomizer cleaner 

1-682 Ultrasonic cleaner 
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1-684 Cavitation jet cleaner 

1-710 Pure water nozzle 

1-714 Pure water supply source 

1-720 First chemical solution nozzle 

1-720-2 Second chemical solution nozzle 

1-724 First chemical solution supply source 

1-724-2 Second chemical solution supply source 

3-300 Buff process chamber 

3-400 Buff table 

3-500 Buff head 

3-502 Buff pad 

3-503 Liquid outlet 

3-600 Buff arm 

3-601 Rotating shaft 

3-800 Conditioner 

3-810 Dressing table 

3-820, 3-820A, 3-820B Dresser 

3-821A, 3-821B Dresser groove 

3-910 Buff head cover 

3-960 Brush-cleaning mechanism 

3-961 Brush section 

3-963 Main body 

3-965 Liquid passage 

3-967 Liquid jet orifice 

3-970 Base 

3-1000 Substrate processing apparatus 

4-300 Buff process chamber 

4-400 Buff table 
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500 

502 

600 

601 

800 

810 

820 

830 

840 

•910 

920 

921 

•950 

•951 

•95i: 

•953 

•955 

•100 

•300 

•400 

•500 

•502 

•600 

•601 

•800 

•810 

•820 

-830 

Buff head 

Buff pad 

Buff arm 

Rotating shaft 

Conditioner 

Dressing table 

Dresser 

Buff pad cleaning mechanism 

Dresser cleaning mechanism 

Buff head cover 

Fixed cover 

Notch 

4-951A, 4-951B Atomizer (Cleaning mechanism) 

Rotating shaft of atomizer 

Cylinder 

Dead space 

Cover 

Substrate processing apparatus 

Buff process chamber 

Buff table 

Buff head 

Buff pad 

Buff arm 

Rotating shaft 

Conditioner 

Dressing table 

Dresser 

Buff pad cleaning mechanism 
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5-840 Dresser cleaning mechanism 

5-850 Dresser cover 

5-851 Inclined section 

5-853 Cylinder 

5-860 Dresser cover 

5-861 Notch 

5-861a Lower end of notch 

5-870 Dresser cover 

5-871 Notch 

5-873 Movable cover member 

5-880 Dresser cover 

5-891 Air curtain forming mechanism 

5-891a Air curtain 

5-893 Locally exhausted state forming mechanism 

5-893a Locally exhausted state 

5-893b Sucking inlet 

5-895 Descending air current generating mechanism 

5-895a Descending air current 

5-900 Buff table cover 

5-910 Buff head cover 

5-920 Fixed cover 

5-921 Notch 

5-1000 Substrate processing apparatus 

6-1 Housing 

6-2 Load/unload unit 

6-la, 6-lb Partition 

6-3, 6-3A, 6-3B, 6-3C, 6-3D Polishing unit 

6-4 Cleaning unit 
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6-5 Control device 

6-6, 6-7 Linear transporter 

6-10 Polishing pad 

6-11 Lifter 

6-12 Swing transporter 

6-20 Front loader 

6-21 Traveling mechanism 

6-22 Conveyor robot 

6-30A, 6-30B, 6-30C, 6-30D Polishing table 

6-31A, 6-31B, 6-31C, 6-31D Top ring 

6-32A, 6-32B, 6-32C, 6-32D Polishing liquid supply nozzle 

6-33A, 6-33B, 6-33C, 6-33D Dresser 

6-34A, 6-34B, 6-34C, 6-34D Atomizer 

6-36 Top ring shaft 

6-180 Temporary stage 

6-190 Roll cleaning chamber 

6-191 First conveyance chamber 

6-192 Pen cleaning chamber 

6-193 Second conveyance chamber 

6-194 Drying chamber 

6-195 Third conveyance chamber 

6-201A, 6-201B Roll cleaning module 

6-202A, 6-202B Pen cleaning module 

6-203, 6-204 Temporary stage 

6-205A, 6-205B Drying module 

6-207 Filter-fan unit 

6-209, 6-210, 6-213 Conveyor robot 

6-211 Support shaft 

- 198 -



400 

500 

502 

504 

506 

580 

600 

700 

710 

712 

712a 

714 

716 

718 

720 

722 

722a 

•724 

•726 

•728 

•730 

•732 

•732a 

•734 

•736 

•740 

Buff process chamber 

6-300B Buff process module 

Buff table 

Buff head 

Buff pad 

Shaft 

Internal supply line 

Conditioner 

Buff arm 

Liquid supply system 

Pure water external nozzle 

Pure water piping 

Branched pure water piping 

Pure water supply source 

On-off valve 

On-off valve 

Chemical solution external nozzle 

Chemical solution piping 

Branched chemical solution piping 

Chemical solution supply source 

On-off valve 

On-off valve 

Slurry external nozzle 

Slurry piping 

Branched slurry piping 

Slurry supply source 

On-off valve 

Liquid supply piping 
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6-800, 6-800a, 6-800b, 6-800c Conditioner 

6-810, 6-810a Base plate 

6-811 Water jacket 

6-820, 6-820b Dresser 

6-821 to 6-824 Dresser block 

6-825 Groove 

6-825b Through-hole 

6-826b Groove 

6-830 Jet nozzle 

6-830a Brush 

6-830c Jet nozzle 

6-1000 Substrate processing apparatus 

L Center of swing of buff arm 

W Wafer 
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WHAT IS CLAIMED IS: 

1. A buff process module, comprising: 

a buff table on which a substrate is mounted; 

a buff head configured to hold a buff pad for 

applying a predetermined process to thesubstrate; 

a buff arm that supports and swings the buff head; 

a dresser for dressing the buff pad; and 

a cleaning mechanism that is disposed between the 

buff table and the dresser and is for cleaning the buff pad. 

2. The buff process module according to claim 1, wherein 

the cleaning mechanism is a brush-cleaning mechanism. 

3. The buff process module according to claim 2, wherein 

a base is provided in proximity to the dresser, and the brush-

cleaning mechanism is installed on the base. 

4. The buff process module according to claim 2, wherein 

the brush-cleaning mechanism includes a nozzle for supplying 

cleaning fluid toward the buff pad, and an adjustment valve 

connected with the nozzle and configured to adjust at least 

one of a flow rate or a pressure of the cleaning fluid 

communicates with the cleaning liquid jet orifice. 

5. The buff process module according to claim 1, 

wherein a groove is formed on the surface of the buff 

pad, and the cleaning mechanism includes an atomizer 

configured to supply a high pressure cleaning fluid to remove 

deposit in the groove. 

6. The buff process module according to claim 5, wherein 

the atomizer is disposed below a movement path of the buff pad 

that faces perpendicularly downward, and the atomizer is 
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movable. 

7. The buff process module according to claim 5, wherein 

the atomizer is configured to supply the high pressure 

cleaning fluid while being positioned below the buff arm, and 

the atomizer is configured to clean a lower surface of the 

buff arm and the buff pad at the same time. 

8. The buff process module according to claim 5, wherein 

the atomizer includes a plurality of nozzles mounted linearly 

on the main body, and is configured to supply the high 

pressure cleaning fluid. 

9. The buff process module according to claim 1, 

wherein the cleaning mechanism is disposed such that 

the cleaning mechanism can act on a radius portion of the buff 

pad attached to the buff head and configured to move between 

the buff table and the dresser, and can clean the entire 

surface of the buff pad through rotation of the buff head. 

10. The buff process module according to claim 1, wherein 

the cleaning mechanism can be rotated by a rotary actuator or 

linearly moved by a cylinder. 

11. The buff process module according claim 1, wherein 

cleaning by the cleaning mechanism is performed.in at least 

any any timing of before, during, and after a dressing process. 

12. The buff process module according to claim 1, wherein 

the cleaning fluid is at least one liquid selected from a 

group consisting of deionized water, a chemical solution and a 

slurry, or a mixture of the liquid and compressed air, and 

wherein supply of each of the fluid is switchable. 

13. The buff process module according to claim 1, wherein 
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a buff pad cover is provided in proximity to the buff pad to 

prevent the dispersion of the cleaning fluid. 

14. The buff process module according to claim 13, 

wherein the buff arm itself has a function of the cover. 

15. The buff process module according to claim 1, wherein 

a fixed cover fixed around the dresser is provided, the fixed 

cover having a notch formed to avoid contact with the buff arm. 

16. The buff process module according to -claim.. 1, wherein 

the buff pad is cleaned by an ultrasonic cleaning fluid 

instead of or together with the cleaning fluid. 

17. The buff process module according to claim 1, 

wherein the buff pad has a groove formed from a 

center portion to an outer peripheral portion continuously on 

the surface of the buff pad, and a cleaning fluid outlet is 

provided at the center portion of the buff pad, and 

the cleaning fluid flows from the cleaning fluid 

outlet under the condition that the buff pad is in contact 

with the dresser. 

18. The buff process module according to claim 17, 

wherein the groove of the buff pad has an area for reducing a 

flow rate of the cleaning fluid in proximity to an outermost 

peripheral portion of the buff pad. 

19. A substrate processing apparatus, comprising the buff 

process module according to claim 1. 

20. A buff pad cleaning method for cleaning a buff pad 

for applying a predetermined process to a substrate, 

comprising: 

swinging a buff head that holds the buff pad and is 
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supported by a buff arm; and 

cleaning the buff pad by a cleaning mechanism 

disposed at a predetermined position. 

21. The method according to claim 20, wherein the 

cleaning of the buff pad is performed in parallel with a 

processing of a substrate on the buff table. 
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