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Title of the Invention 

COATING TREATMENT APPARATUS, COATING AND DEVELOPING 

TREATMENT SYSTEM, COATING TREATMENT METHOD, AND 

RECORDING MEDIUM HAVING PROGRAM RECORDED THEREON 
5 FOR EXECUTING COATING TREATMENT METHOD 

Background of the Invention 

1. Field of the Invention 

[0001] The present invention relates to a coating treatment apparatus, a 

10 coating and developing treatment system, a coating treatment method, and a 

recording medium having a program recorded thereon for executing the 
coating treatment method. 

2. Description of the Related Art 

15 [0002] In a photolithography process in a manufacturing process of a 

semiconductor device, a predetermined resist pattern is formed by 

sequentially performing coating treatment, exposure treatment and 

developing treatment on a substrate, namely, a wafer such as a semiconductor 

wafer. In the coating treatment, a resist film is formed by applying a resist 

20 solution and performing heat treatment on the applied resist solution. In the 

exposure treatment, the formed resist film is exposed to light into a 

predetermined pattern. In the developing treatment, the exposed resist film 

is developed. 

[0003] In the above-described coating treatment, a so-called spin coating 

25 method is often used which applies the resist solution from a nozzle to a 

center of the front surface of the rotated wafer and diffuses the resist solution 
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to the outer peripheiy side of the wafer by the centrifugal force to thereby 

apply the resist solution on the front surface of the wafer (see, for example, 

Japanese Laid-open Patent Publication No. 2009-78250 and Japanese Patent 

Publication No. 3890026). 

5 
Summary of the Invention 

[0004] However, there are following problems in the case of forming the 

resist film by applying the resist solution to the front surface of the wafer by 

the coating treatment using the above-described spin coating method. 

10 [0005] It is possible to change the film thickness of the resist film by 

changing control parameters of the rotation speed of the wafer, the wafer 

temperature, the resist solution and so on. However, with an increase in the 

rotation speed of the wafer or an increase in the wafer temperature, the film 

thickness distribution in a protruding shape in which the film thickness is 

15 larger at the central portion than at the outer peripheral portion may change to 

the film thickness distribution in a recessed shape in which the film thickness 

is larger at the outer peripheral portion than at the central portion. 

Accordingly, changing only the above-described control parameters may 

merely change the film thickness distribution within the wafer and cannot 
20 precisely control the film thickness distribution. 

[0006] Moreover, recently, the supply amount of the resist solution to be 

applied to one wafer is required to be reduced as much as possible from a 

viewpoint of reduction in material and cost. For example, it is sometimes 

required to reduce the resist solution necessary for coating the entire surface 

25 of the wafer with a diameter of 300 mm $ to 0.5 ml or less. In the case 

where the supply amount of the resist solution is small as described above, 
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the solvent is more likely to evaporate to increase the viscosity than the case 

where the supply amount is large, and therefore it is impossible to change the 

course to increase the rotation speed of the wafer or increase the wafer 

temperature. Accordingly, it becomes difficult to control the film thickness 

5 distribution in a protruding shape in which the film thickness is larger at the 

central portion than at the outer peripheral portion such that the film 

thickness is uniform at the central portion and the outer peripheral portion. 

[0007] As discussed in Japanese Patent Publication No. 3890026, there is 

a method of making the film thickness distribution on the substrate uniform 

10 by providing an airflow adjustment member along the periphery of the 

substrate having a rectangular shape. However, providing only the airflow 

adjustment member along the periphery of the substrate is not enough to 

make the film thickness distribution uniform within the substrates in various 
shapes including the circular shape. 

15 [0008] Further, the above-described problems are common to the case of 

applying the various kinds of coating solutions other than the resist solution 
onto the front surface of the wafer by the spin coating method. 

[0009] The present invention has been made in consideration of the 

above points, and an object thereof is to provide a coating treatment 

20 apparatus and a coating treatment method each capable of controlling the film 

thickness at an arbitrary position within the substrate and reduce the variation 

in film thickness within the substrate when applying a coating solution by a 
spin coating method to form a film. 

[0010] According to an embodiment of the present invention, a coating 

25 treatment apparatus supplying a coating solution to a front surface of a 

rotated substrate and diffusing the supplied coating solution to an outer 
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periphery side of the substrate to thereby apply the coating solution on the 

front surface of the substrate, the apparatus includes: a substrate holding part 

holding a substrate; a rotation part rotating the substrate held on the substrate 

holding part; a supply part supplying a coating solution to a front surface of 

5 the substrate held on the substrate holding part; and an airflow control plate 

provided at a predetermined position above the substrate held on the substrate 

holding part for locally changing an airflow above the substrate rotated by the 

rotation part at an arbitrary position. 

[0011] Further, according to another embodiment of the present 

10 invention, a coating and developing treatment system includes: a coating 

apparatus forming a coating film including a resist film on a substrate that is 

the coating treatment apparatus; and a developing apparatus developing the 

coating film formed by the coating treatment apparatus after the coating film 

is exposed to light. 

15 [0012] Further, according to another embodiment of the present 

invention, a coating treatment method of supplying a coating solution to a 

front surface of a rotated substrate and diffusing the supplied coating solution 

to an outer periphery side of the substrate to thereby apply the coating 

solution on the front surface of the substrate, the method includes: locally 

20 changing an airflow above the rotated substrate by an airflow control plate 

provided at a predetermined position above the substrate with the substrate 

being rotated while supplying the coating solution to the substrate or after 
supplying the coating solution to the substrate. 

[0013] Further, according to another embodiment of the present 

25 invention, a coating treatment method of supplying a coating solution to a 

front surface of a rotated substrate and diffusing the supplied coating solution 
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to an outer periphery side of the substrate to thereby apply the coating 

solution on the front surface of the substrate, the method includes: a first step 

of supplying the coating solution to the front surface of the substrate with the 

substrate being rotated at a first rotation speed; a second step of stopping, 

5 after the first step, the supply of the coating solution at a point in time when 

the substrate is decelerated to a second rotation speed lower than the first 

rotation speed or with the substrate being rotated at the second rotation 

speed; and a third step of rotating, after the second step, the substrate at a 

third rotation speed higher than the second rotation speed, wherein an airflow 

10 above the rotated substrate is locally changed by moving an airflow control 

plate provided to be movable to a predetermined position above the substrate, 

to the predetermined position by a drive part after stop of the supply of the 
coating solution to the front surface of the substrate. 

[0014] Further, according to another embodiment of the present 

15 invention, there is provided a computer-readable recording medium having a 

program recorded thereon for causing a computer to execute the coating 

treatment method. 

[0015] According to the present invention, it is possible to control the 

film thickness at an arbitrary position within a substrate and reduce the 

20 variation in film thickness within the substrate when applying a coating 

solution by a spin coating method to form a film. 

Brief Description of the Drawings 

[0016] FIG 1 is a plan view illustrating the configuration of a resist 

25 pattern forming apparatus according to a first embodiment; 
[0017] FIG 2 is a schematic perspective view illustrating the 
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configuration of the resist pattern forming apparatus according to the first 

embodiment; 

[0018] FIG 3 is a side view illustrating the configuration of the resist 
pattern forming apparatus according to the first embodiment; 

5 [0019] FIG 4 is a perspective view illustrating the configuration of a 
third block; 

[0020] FIG 5 is a longitudinal sectional view illustrating a schematic 

configuration of a coating module; 

[0021] FIG 6 is a transverse sectional view illustrating the schematic 

10 configuration of the coating module; 

[0022] FIG 7 is a graph showing the rotation speed of a wafer in each 

step of a resist coating treatment process according to the first embodiment; 

[0023] FIG 8A is a view illustrating the state of a front surface of the 
wafer when a first step S1 according to the first embodiment is performed; 

15 [0024] FIG 8B is a view illustrating the state of the front surface of the 

wafer when a second step S2 according to the first embodiment is performed; 

[0025] FIG 8C is a view illustrating the state of the front surface of the 

wafer when a fourth step S4 according to the first embodiment is performed; 

[0026] FIG 8D is a view illustrating the state of a front surface of the 

20 wafer when a fifth step S5 according to the first embodiment is performed; 

[0027] FIG 9 is a graph schematically showing the film thickness 

distribution of a resist film obtained by a resist coating treatment process 

according to the first embodiment (Example 1) compared to the film 

thickness distribution of a resist film obtained by a resist coating treatment 

25 process without using an airflow control plate (Comparative Example 1); 

[0028] FIG 10 is a graph showing the actual measured values of the film 



7 

thickness distributions of the resist films obtained by performing Example 1 

and Comparative Example 1; 

[0029] FIG 11A is a plan view schematically illustrating the positional 

relation between the airflow control plate and the wafer; 

5 [0030] FIG 11B is a side view schematically illustrating the positional 

relation between the airflow control plate and the wafer; 

[0031] FIG 12 is a graph showing the result of measurement of a 

maximum film thickness difference A Max when a length dimension LX in 

an X-direction of the airflow control plate is changed; 

10 [0032] FIG 13 is a graph showing the result of measurement of the 

maximum film thickness difference A Max when a width dimension WY1 in 

a Y-direction of the airflow control plate is changed; 

[0033] FIG 14 is a sectional view schematically illustrating the airflow 

around the airflow control plate and the wafer and the film thickness 

15 distribution; 
[0034] FIG 15 is a sectional view schematically illustrating the airflow 

around the airflow control plate and the wafer and the film thickness 

distribution when the height of the airflow control plate from a front surface 

of the wafer is made lower; 
20 [0035] FIG 16 is a graph showing the rotation speed of the wafer in each 

step of a resist coating treatment process according to a second embodiment; 

[0036] FIG 17 is a perspective view of an essential part of a coating 

module according to a third embodiment of the present invention; 

[0037] FIG 18A is a schematic view illustrating an operation in the 

25 coating module in FIG 17; 
[0038] FIG 18B is a schematic view illustrating the operation in the 
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coating module in FIG. 17; 

[0039] FIG 1BC is a schematic view illustrating the operation in the 

coating module in FIG 17; 

[0040] FIG 18D is a schematic view illustrating the operation in the 

5 coating module in FIG. 17; 

[0041] FIG 19A is a schematic view illustrating another operation in the 

coating module in FIG 17; 

[0042] FIG 19B is a schematic view illustrating the other operation in 

the coating module in FIG 17; 

10 [0043] FIG 19C is a schematic view illustrating the other operation in 

the coating module in FIG 17; 

[0044] FIG 19D is a schematic view illustrating the other operation in 
the coating module in FIG 17; 

[0045] FIG 20A is a view illustrating a modification example of the 

15 airflow control plate in the coating module according to an embodiment of 

the present invention; 
[0046] FIG 20B is a view illustrating a modification example of the 

airflow control plate in the coating module according to an embodiment of 

the present invention; 

20 [0047] FIG 20C is a view illustrating a modification example of the 

airflow control plate in the coating module according to an embodiment of 
the present invention; 

[0048] FIG 21A is a view illustrating another modification example of 

the airflow control plate in the coating module according to an embodiment 

25 of the present invention; 

[0049] FIG 2IB is a view illustrating another modification example of 
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the airflow control plate in the coating module according to an embodiment 

of the present invention; 
[0050] FIG 21C is a view illustrating another modification example of 

the airflow control plate in the coating module according to an embodiment 

5 of the present invention; 
[0051] FIG 22A is a graph showing the result of an experiment carried 

out for confirming the effect by the airflow control plate of the modification 

example; and 

[0052] FIG 22B is a graph showing the result of an experiment carried 

10 out for confirming the effect by the airflow control plate of the modification 

example. 

Detailed Description of the Invention 

[0053] (First Embodiment) 
15 To begin with, a coating and developing treatment system according 

to a first embodiment of the present invention and a coating treatment method 

performed in the coating and developing treatment system will be described. 

The coating and developing treatment system includes a coating module (a 

coating treatment apparatus) according to the embodiment of the present 

20 invention. 

[0054] First, a resist pattern forming apparatus in which an exposure 

apparatus is connected to the coating and developing treatment system 
according to the embodiment of the present invention will be described 

referring to FIG. 1 to FIG. 4. 
25 [0055] FIG 1 is a plan view illustrating the configuration of the resist 

pattern forming apparatus according to this embodiment. FIG. 2 is a 
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schematic perspective view illustrating the configuration of the resist pattern 

forming apparatus according to this embodiment. FIG 3 is a side view 

illustrating the configuration of the resist pattern forming apparatus according 

to this embodiment. FIG 4 is a perspective view illustrating the 
5 configuration of a third block B3. 

[0056] The resist pattern forming apparatus has, as illustrated in FIG 1 

and FIG 2, a carrier block ST1, a treatment block ST2, and an interface block 

ST3. Further, an exposure apparatus ST4 is provided on the interface block 

ST3 side of the resist pattern forming apparatus. The treatment block ST2 is 

10 provided to adjacent to the carrier block ST1. The interface block ST3 is 

provided adjacent to the treatment block ST2 on the side of the treatment 

block ST2 opposite the carrier block ST1 side. The exposure apparatus ST4 

is provided adjacent to the interface block ST3 on the side of the interface 
block ST3 opposite the treatment block ST2 side. 

15 [0057] The carrier block ST1 has carriers 20, mounting tables 21, and a 

delivery means C. The carrier 20 is mounted on the mounting table 21. 

The delivery means C is for taking a wafer W out of the carrier 20 and 

delivering the wafer W to the treatment block ST2, receiving a treated wafer 

W treated in the treatment block ST2, and returning the wafer W to the carrier 

20 20. 

[0058] The treatment block ST2 has, as illustrated in FIG. 1 and FIG 2, a 

shelf unit Ul, a shelf unit U2, a first block (DEV layer) Bl, a second block 

(BCT layer) B2, a third block (COT layer) B3, and a fourth block (TCT layer) 
B4. In the first block Bl, a developing treatment is performed. In the 

25 second block B2, an anti-reflection film is formed on the lower layer side of a 

resist film. In the third block B3, a resist solution is applied onto the anti-
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reflection film. In the fourth block B4, an anti-reflection film is formed on 

the resist film. 
[0059] The shelf unit U1 is composed of stacked various modules. The 

shelf unit U1 has delivery modules TRS1, TRS1, CPL11, CPL2, BF2, CPL3, 

5 BF3, CPL4, TRS4 which are, for example, stacked in order from the bottom 

as illustrated in FIG. 3. Further, as illustrate in FIG 1, a delivery arm D 

freely rising and lowering is provided near the shelf unit Ul. Between the 

treatment modules in the shelf unit Ul, the wafer W is transferred by the 

delivery arm D. 
10 [0060] The shelf unit U2 is composed of stacked various treatment 

modules. The shelf unit U2 has, for example, delivery modules TRS6, 

TRS6, CPL12 stacked in order from the bottom as illustrated in FIG 3. 

[0061] Note that, in FIG 3, the delivery modules given CPL also serve as 

cooling modules for temperature regulation, and the delivery modules given 
15 BF also serve as buffer modules each, capable of mounting a plurality of 

wafers W therein. 
[0062] The first block Bl has developing modules 22, a transfer arm Al, 

and a shuttle arm E as illustrated in FIG 1 and FIG 3. The developing 

modules 22 are stacked one above the other at two tiers in one first block B1. 

20 The transfer arm Al is for transferring the wafer W to the developing 

modules 22 at the two tiers. In short, the transfer arm Al is in common use 

as transfer arms for transferring the wetfers W to the developing modules 22 
at the two tiers. The shuttle arm E is for directly transferring the wafer W 

from the delivery module CPL 11 in the shelf unit Ul to the delivery module 

25 CPL 12 in the shelf unit U2. 
[0063] The second block B2, the tfciird block B3, and the fourth block B4 
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have coating modules, treatment module groups of a heating and cooling 

system, and transfer arms Al, A3, A4. The treatment module groups are for 

performing pre-treatment and post-treatment for the treatment performed in 

the coating modules. The transfer arms A2, A3, A4 are provided between 

5 the coating modules and the treatment module groups and transfer the wafer 

W between the coating modules and treatment modules in the treatment 

module groups. 
[0064] The blocks of the second block B2 to the fourth block B4 have 

the same configuration except that the chemical in the second block B2 and 

10 the fourth block B4 is a chemical for an anti-reflection film whereas the 

chemical in the third block B3 is a resist solution. 
[0065] The configuration of the third block B3 will be described here as 

a representative of the second block B2, the third block B3, and the fourth 

block B4 referring to FIG 4. 
15 [0066] The third block B3 has a coating module 23 (coating treatment 

apparatus), a shelf unit U3, and the transfer arm A3. The shelf unit U3 has a 

plurality of treatment modules stacked to constitute a thermal treatment 

module group, such as heating modules, cooling modules and so on. The 

shelf unit U3 is arranged to face the coating module 23. 
20 [0067] The transfer arm A3 is provided between the coating module 23 

and the shelf unit U3. A numeral 24 in FIG. 4 denotes a transfer port for 

delivering the wafer W between eacln of the treatment modules and the 

transfer arm A3. 
[0068] The transfer arm A3 has two forks 3 (3A, 3B), a base 25, a 

25 rotation mechanism 26, and a raising aix-d lowering table 27. 
[0069] The two forks 3A, 3B are provided to superposed one above the 
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other. The base 25 is provided to be rotatable around the vertical axis by 

means of the rotation mechanism 26. Further, the forks 3 A, 3B are provided 

to freely move back and forth from the base 25, for example, with respect to a 

later-described spin chuck 31 of the coating module 23 by means of a not-

5 illustrated forward/backward mechanism. 
[0070] The raising and lowering table 27 is provided on the lower side of 

the rotation mechanism 26 as illustrated in FIG 4. The raising and lowering 

table 27 is provided to freely rise and lower, by means of a raising and 

lowering mechanism, along a not-illustrated Z-axis guide rail linearly 

10 extending in the top-bottom direction (Z-axis direction in FIG 4). As the 

raising and lowering mechanism, a well-known structure such as a ball screw 

mechanism or a mechanism using a timing belt can be used. In this 

embodiment, the Z-axis guide rail and the raising and lowering mechanism 

are separately covered with a cover body 28 and connected, for example, on 
15 the upper side into one unit. Further, the cover body 28 is configured to 

move and slide along a Y-axis guide rail 29 linearly extending in a Y-axis 

direction. 
[0071] The interface block ST3 has an interface arm F as illustrated in 

FIG 1. The interface arm F is provided near the shelf unit U2 in the 
20 treatment block ST2. Between the treatment modules in the shelf unit U2 

and between the treatment modules a_nd the exposure apparatus ST4, the 

wafer W is transferred by the interface strm F. 
[0072] The wafers W from the carrier block ST1 are successively 

transferred by the deliveiy means C into one delivery module in the shelf unit 

25 Ul, for example, the delivery modules CPL2 corresponding to the second 

block B2. The wafer W transferrer d to the delivery module CPL2 is 
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delivered to the transfer arm A2 in the second block B2 and transferred via 

the transfer arm A2 to each of the treatment modules (the coating module and 

each of the treatment modules in the treatment module group of the heating 

and cooling system), and subjected to treatment in each treatment module. 

5 Thus, an anti-reflection film is formed on the wafer W. 
[0073] The wafer W on which the anti-reflection film is formed is 

delivered to the transfer arm A3 in the third block B3 via the transfer arm A2, 

the delivery module BF2 in the shelf unit Ul, the delivery arm D, and the 

delivery module CPL3 in the shelf unit Ul. The wafer W is then transferred 

10 to each of the treatment modules (the coating module and each of the 

treatment modules in the treatment module group of the heating and cooling 

system) via the transfer arm A3, and subjected to treatment in each treatment 

module. Thus, a resist film is formed on the wafer W. 
[0074] The wafer W on which the resist film is formed is delivered to the 

15 delivery module BF3 in the shelf unit U1 via the transfer arm A3. 
[0075] Further, the wafer W on which the resist film is formed is, in 

some cases, further subjected to formation of an anti-reflection film in the 

fourth block B4. In this case, the wafer W is delivered to the transfer arm 

A4 in the fourth block B4 via the delivery module CPL4, transferred to each 

20 of the treatment modules (the coating module and each of the treatment 

modules in the treatment module groixp of the heating and cooling system) 

via the transfer arm A4, and subjected "to treatment in each treatment module. 

Thus, an anti-reflection film is formed on the wafer W. The wafer W on 
which the anti-reflection film is formed is then delivered to the delivery 

25 module TRS4 in the shelf unit U1 via tfcie transfer arm A4. 
[0076] The wafer W on which the aresist film is formed or the wafer W on 
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which the anti-reflection film is further formed on the resist film thereon is 

delivered to the delivery module CPL 11 via the delivery arm D and the 
delivery module BF3 or TRS4. The wafer W delivered to the delivery 

module CPL 11 is directly transferred by the shuttle arm E to the delivery 

module CPL 12 in the shelf unit U2, and then delivered to the interface arm F 

in the interface block ST3. 
[0077] The wafer W delivered to the interface arm F is transferred to the 

exposure apparatus ST4 and subjected to a predetermined exposure treatment. 

The wafer W subjected to the predetermined exposure treatment is mounted 

on the delivery module TRS6 in the shelf unit U2 via the interface arm F, and 

returned to the treatment block ST2. The wafer W returned to the treatment 

block ST2 is subjected to a developing treatment in the first block Bl. The 

wafer W subjected to the developing treatment is returned to the carrier 20 

via the transfer arm Al, any one of the delivery modules TRS1 in the shelf 

unit Ul, and the delivery means C. 
[0078] Next, the configuration of th.e coating module 23 according to this 

embodiment will be described referring to FIG. 5 and FIG 6. FIG 5 is a 

longitudinal sectional view illustrating a schematic configuration of the 
coating module 23. FIG 6 is a transverse sectional view illustrating the 

schematic configuration of the coating module 23. 
[0079] The coating module 23 has, for example, a casing 30 as illustrated 

in FIG 5, and a spin chuck 31 (substra_te holding part) holding the wafer W 

thereon is provided at the central portion in the casing 30. The spin chuck 
31 has a horizontal upper surface, and the upper surface is provided with, for 

example, a suction port (not illustrated) for sucking the wafer W. By suction 
through the suction port, the wafer W can be suction-held on the spin chuck 
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31. 

[0080] The spin chuck 31 has a chuck drive mechanism 32 equipped 

with, for example, a motor or the like and can be rotated at a predetermined 

speed by the chuck drive mechanism 32 (rotation part). Further, the chuck 

5 drive mechanism 32 is provided with a raising and lowering drive source 

such as a cylinder so that the spin chuck 31 is movable up and down. 
[0081] Further, the rotation speed of the spin chuck 31 driven by the 

chuck drive mechanism 32 is controlled by a later-described control unit 70. 

[0082] Around the spin chuck 31, a cup 33 is provided which receives 

10 and collects liquid splashing or dropping from the wafer W. A drain pipe 34 

for draining the collected liquid and an exhaust pipe 35 for exhausting the 

atmosphere in the cup 33 are connected to the bottom surface of the cup 33. 
[0083] As illustrated in FIG 6, on an X-direction negative direction 

(lower direction in FIG. 6) side of the cup 33, a rail 40 is formed which 

15 extends along a Y-direction (right-left direction in FIG. 6). The rail 40 is 

formed, for example, from a Y-direction negative direction (left direction in 

FIG 6) side outer position of the of the cup 33 to a Y-direction positive 

direction (right direction in FIG 6) side outer position. On the rail 40, for 

example, two arms 41, 42 are attached. 
20 [0084] On the first arm 41, a resist solution nozzle 43 (supply part) 

discharging the resist solution as a coating solution is supported as illustrated 

in FIG 5 and FIG. 6. The first arm 41 is movable on the rail 40 by means of 

a nozzle drive part 44 illustrated in FIG. 6. Thus, the resist solution nozzle 

43 can move from a waiting section ^-5 provided at a Y-direction positive 

25 direction side outer position of the cu*-P 33 to a position above almost the 
center of the wafer W in the cup 33 ancd can move in a radial direction of the 
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wafer W above the front surface of the wafer W. Further, the first arm 41 

can freely rise and lower by means of the nozzle drive part 44 to be able to 

adjust the height of the resist solution nozzle 43. 
[0085] To the resist solution nozzle 43, a supply pipe 47 communicating 

5 with a resist solution supply source 46 is connected as illustrated in FIG 5. 

Inside the resist solution supply source 46 in this embodiment, a low-

viscosity resist solution for forming a resist film, for example, a thin resist 

film of, for example, 150 nm or less is stored. Along the supply pipe 47, a 

valve 48 is further provided so that when the valve 48 is opened, the resist 

10 solution is discharged from the resist solution nozzle 43, and when the valve 

48 is closed, the discharge of the resist solution is stopped. 
[0086] On the second arm 42, a solvent nozzle 50 discharging a solvent 

for the resist solution is supported. The second arm 42 is movable on the 
rail 40, for example, by means of a nozzle drive part 51 illustrated in FIG. 6, 

15 and can move the solvent nozzle 50 from a waiting section 52 provided at a 

Y-direction negative direction side outer position of the cup 33 to a position 

above almost the center of the wafer W in the cup 33. Further, the second 

arm 42 can freely rise and lower by means of the nozzle drive part 51 to be 

able to adjust the height of the solvent rxozzle 50. 
20 [0087] To the solvent nozzle 50, a supply pipe 54 communicating with a 

solvent supply source 53 is connected as illustrated in FIG 5. Note that the 

resist solution nozzle 43 discharging the resist solution and the solvent nozzle 

50 discharging the solvent are supported on separate arms in the above 

configuration. However, the resist solution nozzle 43 and the solvent nozzle 
25 50 may be supported on the same arm so that movements and discharge 

timings of the resist solution nozzle ^3 and the solvent nozzle 50 may be 
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controlled by controlling the movement of the arm. 

[0088] An airflow control plate 63 locally changing, at an arbitrary 

position, airflow above the wafer W is supported on a third arm 61 as 

illustrated in FIG. 5 and FIG. 6. The third arm 61 is movable on the rail 40 

5 by means of a drive part 64 illustrated in FIG. 6. The drive part 64 can 
move the airflow control plate 63 between a predetermined position above 

the wafer W in the cup 33 and a waiting position distant in a lateral direction 

from the wafer W held on the spin chuck 31 in the cup 33. The third arm 61 

can move to an arbitrary position in a range from a Y-direction negative 

10 direction side outer position of the cup 33 to a position above almost the 

center of the wafer W in the cup 33 and can move in a radial direction of the 

wafer W above the front surface of the wafer W. Further, the third arm 61 

can freely rise and lower by means of the drive part 64 to be able to adjust the 

height of the airflow control plate 63. 
15 [0089] The airflow control plate 63 is formed in a rectangular flat plate 

shape and provided to be movable to a predetermined position above the 

wafer W and distant from a rotation axis RA (the same position as a center 

CI) of the wafer W to be substantially parallel to the wafer W. The airflow 

control plate 63 is for locally changing, at an arbitrary position, the airflow 

20 above the rotated wafer W when it is placed by the drive part 64 at the 

predetermined position above the wafer W and distant from the rotation axis 

RA (the same position as the center CI) of the wafer W. Note that a wafer 

center side end portion PE of the airflow control plate 63 formed in a 

rectangular flat plate shape may be positioned between a position above the 

25 center CI and a position above an outer edge El of the wafer W. When the 
wafer W has, for example, a diameter of 300 mm, the airflow control plate 63 
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is preferably placed in an arbitrary range above a range of 50 mm to 100 mm 

from the center of the wafer W. When the wafer W has, for example, a 

diameter of 450 mm, the airflow control plate 63 is preferably placed in an 

arbitrary range above a range of 100 mm to 175 mm from the center of the 

5 wafer W. Further, the airflow control plate 63 is preferably placed in an 

arbitrary range above a range of about 30% to 80% of the radius of the wafer 

W from the center of the wafer W toward the outer periphery of the wafer W. 

[0090] The rotation operation of the spin chuck 31 by the chuck drive 

mechanism 32 is controlled by the control unit 70. Further, the moving 

10 operation of the resist solution nozzle 43 by the nozzle drive part 44, the 

discharge/stop of the resist solution from the resist solution nozzle 43 by the 

valve 48 are also controlled by the control unit 70. Further, the operations 

of the driving system such as the moving operation of the solvent nozzle 50 

by the nozzle drive part 51 and the moving operation of the airflow control 

15 plate 63 by the drive part 64 are also controlled by the control unit 70. The 

control unit 70 is composed of a computer including, for example, a CPU, a 
memory and so on and can realize a resist coating treatment process in the 

coating module 23 by executing a program stored, for example, in a memory. 
[0091] The control unit 70 conducts control to supply the resist solution 

20 by the resist solution nozzle 43 to the front surface of the wafer W. The 

control unit 70 further conducts control to locally change the airflow above 

the rotated wafer W by the airflow control plate 63 provided at a 

predetermined position with the wafer W being rotated by the chuck drive 

mechanism 32 while the resist solution is being supplied to the wafer W or 

25 after the resist solution is supplied to the wafer W. 
[0092] Note that various programs to realize the resist coating treatment 
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process in the coating module 23 are recorded, for example, on a recording 

medium such as a computer-readable CD, installed from the recording 

medium into the control unit 70, and executed by the control unit 70. 

[0093] Next, the resist coating treatment process (coating treatment 

method) performed in the coating module 23 will be described 
[0094] FIG 7 is a graph showing the rotation speed of the wafer in each 

step of the resist coating treatment process according to this embodiment. 

FIG 8A and FIG 8D are views illustrating the states of the front surface of 

the wafer W in the steps of the resist coating treatment process according to 

this embodiment. 

[0095] In this embodiment, the control unit 70 controls the rotation speed 

of the wafer W (namely, the rotation speed of the chuck drive mechanism 32), 

the discharge of the solvent from the solvent nozzle 50, and the discharge of 
the resist solution from the resist solution nozzle 43 to perform steps SO to S2 

and S4 and S5 illustrated in FIG V. Further, FIG. 8A to FIG. 8D 

schematically illustrate a resist solution PR on the wafer W at steps SI, S2, 

S4 and S5 illustrated in FIG 7 respectively. 
[0096] First, the wafer W is transferred to a position directly above the 

spin chuck 31 of the coating module 23 by the fork 3 of the transfer arm A3. 

The wafer W is then vacuum-sucked on the spin chuck 31 which is raised by 

a not-illustrated raising and lowering drive means composed, for example, of 

an air cylinder included in the chuck dirive mechanism 32. After the wafer 

W is vacuum-sucked on the spin chuck: 31, the transfer arm A3 retracts the 

fork 3 from the inside of the coating module 23, thereby finishing the 

delivery of the wafer W to the coating module 23. 
[0097] Next, a pre-wet treatment step SO illustrated in FIG 7 is 



21 

performed. In the pre-wet treatment step SO, the entire front surface of the 

wafer W is wetted with the solvent such as a thinner or the like prior to 

application of the resist solution PR. Concretely, after start of rotation of 

the wafer W, the number of rotations is increased, for example, to 0 to 2000 

5 rpm, more preferably, to 1000 rpm as illustrated in FIG 7. While the wafer 

W is being rotated at this rotation speed (a pre-wet rotation speed V0), the 

thinner is supplied to almost the center of the wafer W from the solvent 

nozzle 50, for example, for 0.1 seconds and diffused to the outer periphery 

side in the radial direction of the wafer W, whereby the front surface of the 

10 wafer W is wetted with the solvent. This makes the resist solution PR easily 

diffuse, with the result that a uniform resist film can be formed with a smaller 
amount of resist solution PR and the consumption of the resist solution PR 

can be further reduced. 
[0098] Subsequently, a first step S 1 in FIG 7 is performed. The first 

15 step SI is a step of rotating the substrate (wafer W) at a first rotation speed 

VI, supplying the resist solution PR onto almost the center of the rotated 

wafer W, and diffusing the supplied resist solution PR from the center side to 

the outer periphery side of the wafer W. Concretely, the wafer W is 

accelerated to a rotation speed (first rotation speed VI) of 2000 to 4000 rpm, 
20 more preferably, 2500 rpm and rotated sA the rotation speed VI as illustrated 

at S1 in FIG 7. Then, while the wafer W is being rotated, the resist solution 

is supplied from the resist solution nozzle 43 onto almost the center of the 
wafer W, for example, for 1.5 secorxds and thereby applied while being 

diffused to the outer periphery side in_ the radial direction of the wafer W. 

25 FIG 8A is a side view illustrating the state of the wafer W when the first step 

Si is performed. 
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[0099] The supply amount of the resist solution PR supplied at the first 

step SI is about half of the supply amount in the case where the outer 

periphery of the resist solution PR diffused to the outer periphery side in the 

radial direction of the wafer W reaches the outer periphery of the wafer W at 

5 the above-described rotation speed. Concretely, the amount of the resist 

solution to be supplied to the center side of the front surface of the wafer W 

at the first step SI is, for example, 0.5 ml that is half of 1.0 ml that is 

conventionally supplied. Therefore, at the first step SI, the outer periphery 

of the resist solution PR diffused from the center side to the outer periphery 

10 side in the radial direction of the wafer W does not reach the outer periphery 

of the wafer W but reaches, for example, about half of the distance from the 

center to the outer periphery of the wafer W as illustrated in FIG 8A. 

[0100] Next, a second step S2 in FIG 7 is performed. The second step 

S2 is a step of rotating, after the first step SI, the wafer W at a second 
15 rotation speed V2 lower than the first rotation speed VI to fix up the shape of 

the diffused resist solution PR. Concretely, as illustrated in FIG 7, the 

wafer W is decelerated to a rotation speed (second rotation speed V2) of 50 to 

2000 rpm, more preferably, 100 rpm and rotated at the rotation speed V2. A 

time period for performing the second step S2 is preferably, for example, 

20 about 1.0 second. Further, FIG 8B is a side view illustrating the state of the 

wafer W when the second step S2 is performed. 
[0101] Note that at the second step S2, the supply of the resist solution 

PR is stopped at the point in time wheMi the wafer W is decelerated from the 
first rotation speed VI to the second rotation speed V2 or with the wafer W 

25 being rotated at the second rotation spewed V2. 
[0102] As illustrated in FIG 8B, tirae outer periphery of the resist solution 
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which does not reach the outer periphery of the wafer W but reaches, for 

example, about only half of the distance from the center to the outer 

periphery of the wafer W at the first step SI is located at substantially the 

same position as that at the first step SI also at the second step S2. Further, 

5 the resist solution PR accumulates at the outer periphery and increases in 

thickness at the outer periphery of the diffused resist solution PR, whereby 

the shape of the resist solution PR is fixed up as will be described later. 

[0103] Next, a third step in FIG 7 is performed. The third step S3 is a 

step of rotating, after the second step S2, the wafer W at a third rotation speed 

10 V3 higher than the second rotation speed V2 at least at start time. The third 

step S3 includes, for example, a fourth step S4, a fifth step S5, and a sixth 
step S6. 

[0104] The fourth step S4 is a step of rotating, after the second step S2, 

the wafer W at the third rotation speed V3 higher than the second rotation 

15 speed V2 to further diffuse the fixed up resist solution PR to the outer 

periphery side in the radial direction of the wafer W. Concretely, as 
illustrated at S4 in FIG 7, the wafer Wis accelerated to a rotation speed (third 

rotation speed V3) of 1000 to 4000 rpm, more preferably, 1800 rpm and 

rotated at the rotation speed V3. Then, while the wafer W is being rotated, 

20 the resist solution diffused to about half of the distance from the center to the 

outer periphery in the radial direction of the wafer W at the first step SI is 

further diffused to the outer periphery side. A time period for performing 

the fourth step S4 is preferably, for example, about 4 seconds. Further, FIG 

8C is a side view illustrating the state o f the wafer W when the fourth step S4 

25 is performed. 
[0105] As illustrated in FIG 8C, at the fourth step S4, the outer periphery 
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of the resist solution diffused to the outer periphery side in the radial of the 

wafer W reaches almost the outer periphery of the wafer W. Further, a time 
period for performing the fourth step S4 is preferably, for example, a short 

time of 5 seconds or less to prevent the resist solution PR from losing the 

5 flowability at the fourth step S4. 
[0106] The fifth step S5 is a step of rotating, after the fourth step S4, the 

wafer W at a fourth rotation speed V4 lower than the third rotation speed V3. 

Further, at the fifth step S5, while the wafer W is being rotated at the fourth 

rotation speed V4, the drive part 64 places the airflow control plate 63 at the 

10 predetermined position above the wafer W to locally change the airflow 

above the wafer W. The fourth rotation speed V4 may be made equal to the 

second rotation speed V2. Concretely, the wafer W is decelerated to the 

rotation speed of 50 to 2000 rpm, for example, 100 rpm and rotated at the 

rotation speed as illustrated in FIG. 7. A time period for performing the 

15 fifth step S5 is preferably, for example, about 0.1 seconds. Further, FIG. 8D 

is a side view illustrating the state of the wafer W when the fifth step S5 is 

performed. 
[0107] Note that the fourth rotation speed V4 is preferably 50 to 100 rpm. 

This makes it possible to make a large difference in evaporation rate of the 

20 solvent between the surrounding area of the wafer center side end portion PE 

of the later-described airflow control plate 63 and the other area. 
[0108] As illustrated in FIG. 8D, *:he drive part 64 (FIG. 6) moves the 

airflow control plate 63, whereby the airflow control plate 63 having a 

rectangular flat plate shape is placed to be substantially parallel to the wafer 

25 W at the predetermined position abov^e the wafer W and distant from the 
rotation axis RA of the wafer W. The airflow control plate 63 locally 
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changes the airflow above the rotated wafer W and thereby can increase the 

film thickness of the resist solution PR near the wafer center side end portion 

PE of the airflow control plate 63. Further, it is possible to adjust the 

position of the airflow control plate 63 such that the wafer center side end 

5 portion PE of the airflow control plate 63 is placed at an arbitrary position 
between the position above the center CI and the position above the outer 

edge El of the wafer W. Therefore, the film thickness at an arbitrary 

position of the wafer W can be controlled and the variation in film thickness 

within the wafer W can be reduced. 
10 [0109] The sixth step S6 is a step of rotating, after the fifth step S5, the 

wafer W at a fifth rotation speed V5 higher than the fourth rotation speed V4 

to shake off and dry the resist solution PR on the wafer W. The fifth 

rotation speed V5 may be made equal to the third rotation speed V3. 

Concretely, the wafer W is accelerated to a rotation speed (equal to the third 
15 rotation speed V3) of 1000 to 4000 rpm., more specifically, 1800 rpm and the 

resist solution PR is shaken off and dried, for example, for 30 seconds while 

the wafer W is being rotated as illustrated at S5 in FIG. 7. 
[0110] Next, that the film thicknes s at an arbitrary position of the wafer 

W can be controlled and the variation in film thickness within the wafer W 
20 can be reduced at the fifth step S5 will be described while compared to a 

comparative example. 
[0111] FIG 9 is a graph schematically showing the film thickness 

distribution of a resist film obtained \>y the resist coating treatment process 

according to this embodiment (Example 1) compared to the film thickness 

25 distribution of a resist film obtained "by a resist coating treatment process 

without using the airflow control plate ^>3 (Comparative Example 1). 
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[0112] As shown in FIG 9, when the rotation speed of the wafer is low 

or the wafer temperature is low, the film thickness distribution sometimes 

exhibits a protruding shape in which the film thickness is larger at the central 

portion than at the outer peripheral portion. Alternatively, when the rotation 

5 speed of the wafer is high or the wafer temperature is high, the film thickness 

distribution sometimes exhibits a recessed shape in which the film thickness 

is larger at the outer peripheral portion than at the central portion. In the 

case of not using the airflow control plate 63 (Comparative Example 1), the 

film thickness at an intermediate portion between the central portion and the 

10 outer peripheral portion of the wafer sometimes becomes smaller than the 

film thickness at the central portion and the outer peripheral portion of the 
wafer even when the rotation speed of the wafer and the wafer temperature 

are adjusted so that the film thickness distribution within the wafer becomes 

as uniform as possible. 
15 [0113] On the other hand, when the airflow control plate 63 is placed 

such that the wafer center side end portion PE of the airflow control plate 63 
is located at an intermediate position fc>etween the position above the center 

CI and the position above the outer edge El of the wafer W (Example 1), the 

film thickness near the wafer center side end portion PE of the airflow control 

20 plate 63 can be preferentially increased. As a result of this, the film 

thickness can be made equal at any o f the central potion, the intermediate 

portion and the outer peripheral portion of the wafer W, so that the film 

thickness within the wafer W can be made uniform. 
[0114] FIG 10 is a graph showing the actual measured values of the film 

25 thickness distributions of the resist films obtained by performing Example 1 

and Comparative Example 1 under the condition that the wafer temperature 
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was 23 °C and the rotation speed at the fifth step S5 was 100 rpm. 

[0115] In Comparative Example 1 in FIG 10, the film thickness is 

substantially equal to 102 nm at the central portion that is an area near the 

center of the wafer W (a distance from the wafer center Y = 0 mm) and at the 

5 outer peripheral portion that is an area near the outer edge of the wafer W (Y 
= - 150mm, 150 mm). However, the film thickness at the intermediate 

portion that is an area between the center and the outer edge of the wafer W (-
80 mm < Y < - 40 mm. 40 mm < Y < 80 mm) is close to 101 nm that is 

smaller in film thickness by about 1 nm as compared to that at the central 

10 portion and the outer peripheral portion. The average value of the film 

thickness in this event was 101.5 nm and the variation 3 a in film thickness 

was 1.12 nm. 
[0116] On the other hand, in Example 1 in FIG 10, the film thickness is 
substantially equal to 102 nm at any of the central portion, the outer 

15 peripheral portion and the intermediate portion of the wafer W. The average 

value of the film thickness in this event was 101.9 nm and the variation 3 a 

in film thickness was 0.66 nm. 
[0117] Therefore, also in the actual measured value shown in FIG 10, the 

film thickness can be made equal at any of the central potion, the 

20 intermediate portion and the outer peripheral portion of the wafer W by using 

the airflow control plate 63 as in FIG- 9, and it can be understood that the 

film thickness within the wafer W can t>e made uniform. 
[0118] Next, that the film thickn-ess of the resist film can be freely 

controlled by adjusting the dimension &nd the position of the airflow control 

25 plate 63 will be described. 
[0119] FIG 11A and FIG 11B are a plan view and a side view 
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schematically illustrating the positional relation between the airflow control 

plate 63 and the wafer W respectively. 

[0120] As illustrated in FIG 11A and FIG 11B, the length dimension in 

an X-direction of the airflow control plate 63 is LX. Further, the width 

5 dimension in a Y-direction of the airflow control plate 63 is WY1. Further, 

the distance between a wafer outer periphery side end portion PE2 along the 

Y-direction of the airflow control plate 63 and the outer edge El is WY2, and 

the distance between the wafer center side end portion PE along the Y-

direction of the airflow control plate 63 and the outer edge El of the wafer W 

10 is WY3. Further, the thickness dimension in a Z-direction of the airflow 

control plate 63 is HZ1, and the height dimension in the Z-direction of a 

lower surface of the airflow control plate 63 from the front surface of the 

wafer W is HZ2. 
[0121] FIG. 12 is a graph showing the result of measurement of a 

15 maximum film thickness difference A Max when the length dimension LX in 

the X-direction of the airflow control plate 63 is changed, which is the 
maximum difference along the radial direction as illustrated in FIG 9 in film 

thickness of the resist film between when using the airflow control plate 63 

and when not using the airflow control plate 63. In this event, WY1 is set to 

20 a predetermined value of 50 mm and WY2 is set to a predetermined value of 

0 mm. 
[0122] As illustrated in FIG. 12, A Max increases with an increase in LX. 

More specifically, when the airflow control plate 63 increases in length in a 
direction perpendicular to the radial direction, the adjustment amount of the 

25 film thickness adjustable by the airflow control plate 63 increases. Thus, by 

adjusting the length of the airflow control plate 63 in the direction 



29 

perpendicular to the radial direction, the film thickness of the resist film can 
be freely adjusted. 

[0123] FIG 13 is a graph showing the result of measurement of the 

maximum film thickness difference A Max when the width dimension WY1 

5 in the Y-direction of the airflow control plate 63 is changed, which is the 

maximum difference along the radial direction as illustrated in FIG 9 in film 

thickness of the resist film between when using the airflow control plate 63 

and when not using the airflow control plate 63. In this event, LX is set to a 

predetermined value of 223 mm and WY3 is set to a predetermined value of 

10 90 mm. 

[0124] As illustrated in FIG 13, A Max also increases with an increase 

in WY1. More specifically, when the airflow control plate 63 increases in 

width in the radial direction, the adjustment amount of the film thickness 
adjustable by the airflow control plate 63 increases. Thus, by adjusting the 

15 width of the airflow control plate 63 in the radial direction, the film thickness 

of the resist film can be freely adjusted. 

[0125] Here, the operation and effect of controlling the film thickness of 

the resist film by adjusting the dimension and the position of the airflow 

control plate 63 will be described. 

20 [0126] FIG. 14 is a sectional view schematically illustrating the airflow 

around the airflow control plate 63 and the wafer W and the film thickness 

distribution. 

[0127] In an area above the front surface of the wafer W and where the 

airflow control plate 63 is placed above the wafer W, the diffusion of the 

25 solvent evaporated from the resist solution is suppressed and the evaporation 

rate of the solvent decreases, thereby suppressing a decrease in concentration 
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of the solvent in the resist solution. In particular, near the wafer outer 
periphery side end portion PE2 of the airflow control plate 63, the 

concentration gradient of the solvent in the height direction (Z-direction) 
decreases to decrease the evaporation rate of the solvent from the resist 

5 solution. As a result, in an area covered with the airflow control plate 63 

and an area on the outer periphery side thereof, the concentration of a solute 

(resist) in the resist solution is less likely to increase, and the viscosity of the 
resist solution is maintained to be relatively low. 

[0128] On the other hand, in an area above the front surface of the wafer 

10 W and below the wafer center side end portion PE of the airflow control plate 

63, an obliquely downward airflow GF from above the center side toward 
below the airflow control plate 63 is generated, so that the thickness of a 

concentration boundary layer where the solvent concentration is a 

predetermined concentration or higher is smaller than that in the area on the 

15 outer periphery side. Along with this, the concentration gradient of the 

solvent in the height direction (Z-direction) increases to increase the 

evaporation rate of the solvent. As a result, in the area below the wafer 

center side end portion PE of the airflow control plate 63, the concentration 

of the solute (resist) in the resist solution increases to increase the viscosity of 

20 the resist solution. 

[0129] As a result, in the area from the wafer center side end portion PE 

of the airflow control plate 63 to the wafer center side, the viscosity of the 

resist solution becomes higher on the airflow control plate 63 side than on the 

wafer center side to prevent the flow of the resist solution flowing from the 

25 wafer center toward the airflow control plate 63, resulting in an increase in 

film thickness from the wafer center side toward the airflow control plate 63 
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side. Further, in the area from the wafer center side end portion PE of the 

airflow control plate 63 to the wafer outer periphery side, the viscosity of the 
resist solution becomes higher on the wafer center side end portion PE side 

than on the wafer outer periphery side to decrease the inflow of the resist 

5 solution to the outer periphery side, resulting in a decrease in film thickness 
from the wafer center side toward the wafer outer periphery side. As a 

result, it is considered that the film thickness distribution of the resist film 

along the radial direction changes to have a peak below the wafer center side 

end portion PE of the airflow control plate 63 as compared with the film 

10 thickness distribution of the resist film in the case of not using the airflow 
control plate 63. 

[0130] Further, the position (peak position) where the film thickness 

difference between the case of using the airflow control plate 63 and the case 
of not using the airflow control plate 63 becomes maximum is determined 

15 depending on the position of the wafer center side end portion PE of the 

airflow control plate 63. Accordingly, by changing the position of the wafer 

center side end portion PE of the airflow control plate 63 (WY3 in FIG. 11A 

and FIG. 1 IB), the peak position can be controlled. 

[0131] Note that the fourth rotation speed V4 is preferably 50 to 100 rpm 

20 as has been described. This is because when the fourth rotation speed V4 

exceeds 100 rpm, the airflow caused by the rotation becomes dominant due to 

an increase in rotation speed, to hinder the effect of the airflow control plate 

63. This is also because when the fourth rotation speed V4 is less than 50 

rpm, the airflow is likely to flow to below the airflow control plate 63 to 

25 hinder generation of the obliquely downward airflow from above the center 

side toward below the airflow control plate 63. 
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[0132] Further, the effect of the height of the airflow control plate 63 

from the front surface of the wafer W is considered as follows. 
[0133] FIG 15 is a sectional view schematically illustrating the airflow 

around the airflow control plate 63 and the wafer W and the film thickness 

5 distribution when the height (HZ2 in FIG. 1 IB) of the lower surface of the 
airflow control plate 63 from the front surface of the wafer W is made lower 

than the height in FIG. 14. 
[0134] When the height HZ2 is decreased, the obliquely downward 

airflow occurring from above the center side in the radial direction toward 

10 below the airflow control plate 63 further increases and the thickness of the 

concentration boundary layer further decreases in the area above the front 

surface of the wafer and located below the wafer center side end portion PE 

of the airflow control plate 63. However, the length along the radial 
direction of the area where the thickness of the concentration boundary layer 

15 decreases along the radial direction is shorter than that when the height HZ2 

is large. In short, though the concentration boundary layer becomes thinner 

at a relatively great degree, the range where the concentration boundary layer 

becomes thinner is smaller. For example, when the height of the airflow 

control plate 63 decreases, the position (peak position) where the film 

20 thickness difference between the case of using the airflow control plate 63 

and the case of not using the airflow control plate 63 becomes maximum is 

not greatly different, but the range of the peak (peak width) decreases and the 

change amount in film thickness at the peak position increases. In other 

words, when the height of the airflow control plate 63 from the front surface 

25 of the wafer W is decreased, the area where the film thickness changes 

decreases, but the change amount in film thickness near the peak increases. 
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Conversely, when the height of the airflow control plate 63 from the front 
surface of the wafer W is increased, the area where the film thickness 

changes increases, but the change amount in film thickness near the peak 
decreases. 

5 [0135] As described above, by adjusting the height of the airflow control 

plate 63 from the front surface of the wafer W, the film thickness of the resist 

film can be freely adjusted. 
[0136] Note that the example that the airflow control plate 63 is moved 

by the drive part 64 is described in this embodiment. However, a plurality 

10 of kinds of airflow control plates with different dimensions may be provided 

in advance and properly used according to the film thickness distribution 

before control. For example, airflow control plates having a width 

dimension WY1 in the radial direction of, for example, 60 mm, 20 mm, and 
10 mm may be provided, a preliminary experiment is carried out, for example, 

15 without using the airflow control plates, and one of the airflow control plates 

may be selected according to the film thickness distribution obtained by the 
preliminary experiment. 

[0137] Further, the change amount of the film thickness of the resist film 

changed by the airflow control plate 63 depends on the time period for 

20 performing the fifth step S5. Accordingly, the time period for performing 

the fifth step S5 may be selected from among three-level set periods of, for 

example, 3 seconds, 4 seconds, and 5 seconds. 

[0138] (Second Embodiment) 

Next, a coating treatment method according to a second embodiment 

25 of the present invention will be described. 

The coating treatment method according to this embodiment is 
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different from the coating treatment method according to the first 
embodiment in that the coating treatment method according to this 

embodiment does not have the fifth step S5. Further, the coating treatment 

method according to this embodiment can be performed using the coating 

5 module described in the first embodiment. 
[0139] FIG 16 is a graph showing the rotation speed of the wafer in each 
step of the coating treatment method according to this embodiment. 

[0140] The transfer of the wafer W into the coating module 23 by the 

transfer arm A3, a pre-wet treatment step SO, and a first step SI can be 

10 performed similarly to the pre-wet treatment step SO and the first step SI in 

the first embodiment. Further, the state of the wafer W when the first step 

SI is performed is the same as the state illustrated in FIG. 8A. 

[0141] Next, a second step depicted at S2 in FIG. 16 is performed. The 

second step S2 is a step of rotating, after the first step SI, the wafer W at a 

15 second rotation speed V2 lower than the first rotation speed VI to fix up the 

shape of the diffused resist solution PR, and the time period for performing 
the second step S2 at the second rotation speed V2 can be made the same as 

in the first embodiment. 
[0142] However, in this embodiment, the airflow above the rotated wafer 

20 W may be changed by placing the airflow control plate 63 above the wafer W 

at the second step S2. 

[0143] As illustrated using FIG 8B in the first embodiment, the outer 

peripheiy of the resist solution reaching, for example, about only half of the 

distance from the center to the outer periphery of the wafer W at the first step 

25 S1 is located at substantially the same position as in the case of the first step 

SI also at the second step S2. 
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[0144] However, by placing the airflow control plate 63 above the wafer 

W at the second step S2, the film thickness of the resist solution can be 

increased near the wafer center side end portion PE of the airflow control 
plate 63. Further, it is possible to place the airflow control plate 63 at an 

5 arbitrary position. Accordingly, the distribution of the film thickness of the 
resist solution can be controlled at the second step S2. 

[0145] Next, a third step depicted at S3 in FIG 16 is performed. The 

third step S3 is a step of rotating, after the second step S2, the wafer W at a 

third rotation speed V3 higher than the second rotation speed V2 to further 

10 diffuse the fixed up resist solution PR to the outer periphery side in the radial 

direction of the wafer W and shake off and dry the resist solution PR on the 

wafer W. The third rotation speed V3 can be made the same as in the first 

embodiment. The time period for performing the third step S3 is preferably, 
for example, about 25 seconds. 

15 [0146] Note that the airflow control plate 63 may be placed above the 

wafer W at the third step S3 continuously from the second step S2. 

[0147] In this embodiment, the distribution of the film thickness of the 

resist solution can be previously controlled at the second step S2. Therefore, 

it is possible to control the film thickness at an arbitrary position on the wafer 

20 W and reduce the variation in film thickness within the wafer W for the resist 

film formed by performing the third step S3. 

[0148] Note that the example that the airflow control plate 63 is placed 

above the wafer W at the second step S2 has been described in this 

embodiment. However, the airflow control plate 63 may be located above 

25 the wafer W or fixed at a predetermined position from the time of the first 

step S1. More specifically, during the time when the resist solution is being 



36 

supplied to the wafer W, the airflow above the rotated wafer W may be 
locally changed by the airflow control plate 63 provided at the predetermined 

position with the wafer W being rotated by the chuck drive mechanism 32. 

[0149] Further, the airflow control plate is rectangular in this 
5 embodiment but may be in another shape such as a circle or the like in a plan 

view as will be described later. 

(Third Embodiment) 

Next, a coating module according to a third embodiment of the 
present invention will be described referring to FIG 17. This coating 

10 module is different from the coating module 23 in that the airflow control 

plate 63 in the coating module 23 (FIG. 5 and FIG. 6) according to the first 
embodiment is driven not by the drive part 64 but by another drive 

mechanism, and is substantially the same in other points. Hereinafter, the 
coating module according to this embodiment will be described mainly for 

15 the difference. 

[0150] FIG 17 is a schematic perspective view illustrating an airflow 

control plate 63 and a drive part 630 driving the airflow control plate 63 in 

the coating module according to this embodiment. As illustrated in FIG. 17, 

the airflow control plate 63 is held by a fourth arm 610. The fourth arm 610 

20 has a link part 63L and a support rod 63a which are coupled with each other 

at an angle of about 90° . Therefore, the fourth arm 610 (the link part 63L 

and the support rod 63a) has an almost L-shape as seen from an X-axis 

direction. Therefore when the longitudinal direction of the link part 63L 

coincides with the horizontal direction, the support rod 63 a extends in an 

25 almost vertical direction and the airflow control plate 63 attached to the 

support rod 63 a almost stands upright. However, the angle formed between 
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the link part 63 L and the support rod 63 a is not limited to about 90° but 
may be arbitrarily adjusted. 

[0151] The drive part 630 has a base part 63b movable along a rail 40 

extending in a Y-axis direction, a guide part 63v provided to stand upright on 
5 the base part 63b, and a motor 63m provided on the guide part 63v to be 

movable up and down along the guide part 63v. A rotation shaft (not 

illustrated) of the motor 63m is coupled to one end side of the link part 63L 

of the fourth arm 610. This allows the motor 63m to turn the link part 63L 

around the rotation shaft of the motor 63m. Accompanying the turn of the 

10 link part 63L, the support rod 63a and thus the airflow control plate 63 turn 
around the rotation shaft of the motor 63m. 

[0152] Next, the operation of the airflow control plate 63 by the drive 

part 630 will be described referring to FIG. 18A to FIG 18D. This operation 
is performed at the fifth step S 5 of the coating treatment method according to 

15 the first embodiment described referring to FIG 8D. 

[0153] As illustrated in FIG. 18A, the airflow control plate 63 is, at the 

beginning, placed by the drive part 630 at a waiting position distant at least in 

a lateral direction from the wafer W held on the spin chuck 31 in the cup 33. 

Further, the airflow control plate 63 stands upright at the waiting position in 

20 this embodiment. The waiting position is preferably separated from the cup 

33 to an extent that the airflow above the wafer W is not disturbed by the 

airflow control plate 63 at steps SI, S2, and S4 described in the first 

embodiment referring to FIG. 7 and FIG. 8A to FIG. 8C. However, if the 

separation distance between the airflow control plate 63 and the cup 33 is 

25 made unnecessarily large, the coating module is increased in size. 

Therefore it is preferable to decide the separation distance also in 
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consideration of the space where the coating module is provided. 

[0154] Next, as illustrated in FIG. 18B, the motor 63m of the drive part 

630 rises to a predetermined position along the guide part 63v to place the 

fourth arm 610 (the link part 63 L and the support rod 63 a) at a position 
5 higher than the waiting position. Subsequently, as illustrated in FIG 18C, 

the motor 63m is activated to rotate its rotation shaft, thereby turning the 
fourth arm 610 (the link part 63 L and the support rod 63 a) clockwise to place 

the airflow control plate 63 substantially horizontally above the wafer W. 

Further, as illustrated in FIG. 18D, the drive part 630 (the base part 63b) 

10 moves along the rail 40 to get closer to the cup 33, whereby the airflow 

control plate 63 is moved along the radial direction of the wafer W and is 

placed at the predetermined position. 

[0155] Here, the height (see HZ2 in FIG. 11B) of the airflow control 
plate 63 from the front surface of the wafer W can be adjusted by a rise 

15 distance of the motor 63m rising along the guide part 63v. Further, the 

position in the horizontal direction (Y-axis direction) of the airflow control 
plate 63 can be adjusted by a movement distance of the base part 63b moving 

along the rail 40. 

[0156] Further, after the finish of the above-described fifth step S5, the 

20 airflow control plate 63 can be returned to the waiting position following the 

reverse order to the foregoing. 

[0157] The same effects as those described in the first embodiment are 

exhibited by the airflow control plate 63 placed at the predetermined position 

in the above manner. Further, in the coating module according to this 

25 embodiment, the airflow control plate 63 is held by the fourth arm 610, and 

the fourth arm 610 is composed of the link part 63L and the support rod 63a 
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which are coupled with each other at an angle of about 90° . If the link part 

63L is not provided and the support rod 63a is directly attached to the motor 

63m, it becomes necessary to increase the distance of the motor 63m (and the 

support rod 63 a and the airflow control plate 63) rising along the guide part 

5 63v. In other words, when there is no link part 63L, the airflow control 

plate 63 cannot be placed at the predetermined height (HZ2) unless the motor 

63m moves, for example, to the same height as that of the link part 63L 

illustrated in FIG. 18C. Therefore, the airflow control plate 63 needs to be 

raised by the motor 63m to a position higher than that in the case where the 

10 link part 63L is provided, thus causing a need to increase the height of the 

casing 30 (FIG. 5) of the coating module 23. In other words, the coating 

module 23 can be reduced in size due to the link part 63L. 

[0158] Note that though the example that the airflow control plate 63 is 

raised, turned, and horizontally moved in sequence has been described 

15 referring to FIG. 18A to 18 D, the operation of the airflow control plate 63 is 

not limited to that but may be performed such that the airflow control plate 63 
may be concurrently raised, turned, and horizontally moved, for example, as 

illustrated in FIG 19A to FIG. 19D. More specifically, in the example 

illustrated in FIG 19A to FIG. 19D, the airflow control plate 63 may be 

20 placed at the predetermined position in such a manner, as illustrated in FIG 

19B to FIG. 19D starting from the waiting position illustrated in FIG. 19A, 

that while the motor 63m is rising along the guide part 63v and the rotation 

shaft of the motor 63m is being rotated to turn the fourth arm 610 and the 

airflow control plate 63 clockwise, the base part 63b moves in the horizontal 

25 direction along the rail 40. 
[0159] Further, in the example illustrated in FIG 18A to FIG. 18D, the 
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order of rise and horizontal movement may be changed. More specifically, 

after the base part 63b moves rightward along the rail 40 and stops at a 

predetermined position, the motor 63m, the fourth arm 610, and the airflow 
control plate 63 may be raised and the fourth arm 610 and the airflow control 

5 plate 63 may be turned. 

[0160] Further, the drive part 630 may be composed of a base part 63b 

movable along the rail 40 (see FIG 6) extending in the Y-axis direction, a 

guide part 63v provided to stand upright on the base part 63b, and a motor 

63m fixed at a predetermined height position along the guide part 63v. This 

10 makes it possible to place the airflow control plate 63 at the predetermined 

position by the turn by the motor 63 m and the horizontal movement of the 

base part 63b without raising the motor 63m. In addition, there is an 

advantage that the drive part moving up and down the motor 63 m becomes 
unnecessary. 

15 [0161] Further, the drive part 630 may be composed of a base part 63b 

fixed at a predetermined position of the rail 40 (see FIG. 6) extending in the 

Y-axis direction, a guide part 63v provided to stand upright on the base part 

63b, and a motor 63m provided on the guide part 63v to be movable up and 

down along the guide part 63v. This makes it possible to place the airflow 

20 control plate 63 at the predetermined position by the up-and-down movement 

of the motor 63m along the guide part 63v and the turn by the motor 63m. 

Accordingly, there is an advantage that the drive part horizontally moving the 

motor 63m becomes unnecessary. 

[0162] Further, the drive part 630 may be composed of a base part 63b 

25 fixed at a predetermined position of the rail 40 (see FIG. 6) extending in the 

Y-axis direction, a guide part 63v provided to stand upright on the base part 
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63b, and a motor 63m fixed at a predetermined height along the guide part 

63v This makes it possible to place the airflow control plate 63 at the 
predetermined position only by the turn by the motor 63m. 

[0163] (Modification Examples) 
5 Though the coating modules according to the first embodiment and 

the third embodiment have been described above, the airflow control plates 
63 in the coating modules can be modified as follows. 

[0164] For example, the airflow control plate 63 does not have a 

rectangular flat plate shape but may have a flat plate shape curved in a C-

10 shape (or an arc shape or a semicircular annular plate shape) as illustrated in 

FIG. 20A. Even with this shape, it is possible to control the film thickness 

distribution of the resist film through the solvent concentration in the resist 

solution between the area below the airflow control plate 63 and the area 

where the airflow control plate 63 is not placed in the space above the wafer 
15 W. Note that the airflow control plate 63 is not limited to have the C-shape 

but may have a shape of a trapezoid or a triangle. 

[0165] Further, as illustrated in FIG. 20B, the lower surface of the airflow 

control plate 63 is not flat, but the gap between the lower surface and the 

front surface of the wafer W held on the spin chuck 31 may be varied. In 

20 the illustrated example, the lower surface of the airflow control plate 63 is 

curbed such that the gap decreases and increases again along a direction from 

the center toward the outer periphery of the wafer W. With this lower 

surface shape, on the outer periphery side of the wafer W in the space 

between the lower surface of the airflow control plate 63 and the front surface 

25 of the wafer W, the airflow velocity in the space can be increased to increase 

the evaporation amount of the solvent and thicken the resist film on the outer 
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periphery side of the wafer W. Note that the lower surface of the airflow 

control plate 63 is not limited to have the curved surface but may have, for 
example, a plurality of inclined flat surfaces so as to vary the gap between the 

lower surface and the front surface of the wafer W. 

5 [0166] Further, as illustrated in FIG 20C, the airflow control plate 63 is 
not parallel to the wafer W but may be inclined with respect to the front 

surface of the wafer W. This inclination may be realized by attaching the 

airflow control plate 63 to the third arm 61 to be inclined at a predetermined 

angle in the first embodiment or may be realized by adjusting the rotation 

10 angle of the rotation shaft of the motor 63m in the third embodiment. 

[0167] When the gap between the lower surface of the airflow control 

plate 63 and the front surface of the wafer W increases along the direction 

toward the outer periphery of the wafer W as illustrated in FIG. 20C, the 
evaporation amount of the solvent on the outer periphery side of the wafer W 

15 can be increased to thicken the resist film on the outer periphery side of the 

wafer W as in the description referring to FIG. 20B. Alternatively, the 

airflow control plate 63 may be inclined to decrease the gap between the 

lower surface of the airflow control plate 63 and the front surface of the 

wafer W along the direction toward the outer periphery of the wafer W. 

20 This makes it possible to increase the evaporation amount of the solvent on 

the inner periphery side of the wafer W to thicken the resist film on the inner 

periphery side of the wafer W. 
[0168] Further, for example, as illustrated in FIG 21 A, an additional 

airflow control plate 163 may be provided in addition to the airflow control 

25 plate 63. Concretely, the airflow control plate 163 has almost the same size 

as the airflow control plate 63 and provided to be separated on the wafer 
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outer periphery side from the airflow control plate 63. More specifically, 

the airflow control plate 63 is not limited to this, but the airflow control plate 

163 is preferably provided at an arbitrary position above from a position of 
20 mm inside to a position of 20 mm outside from the wafer outer periphery. 

5 The airflow control plate 163 thus positioned makes it possible to adjust the 

film thickness of the resist film at the wafer outermost peripheral portion. 
[0169] Further, as illustrated in FIG. 2IB, the airflow control plate 63 and 

an additional airflow control plate 164 each of which has a rectangular flat 

plate shape and which are placed to be symmetrical about the center of the 

10 wafer W may be provided. Furthermore, as illustrated in FIG. 21C, in 

addition to the airflow control plate 63 having a rectangular flat plate shape, 

an airflow control plate 165 having a flat plate shape curved in a C-shape (or 
an arc shape or a semicircular annular plate shape) may be added. 

[0170] Note that the airflow control plate 163 to 165 may be provided 

15 integrally with the airflow control plate 63 and operate together with the 

airflow control plate 63 in one body, or may operate separately from the 

airflow control plate 63 by separately providing a drive part similar to the 

drive part 64 (or 630) provided for the airflow control plate 63. In the case 

where the drive part is separately provided for the airflow control plate 163 to 

20 165, the airflow control plate 163 to 165 may be placed at a predetermined 

position above the wafer W, for example, before the airflow control plate 63 

is placed at the predetermined position, or may be placed at a predetermined 

position above the wafer W after the airflow control plate 63 is placed at the 

predetermined position. For example, placement of the airflow control plate 

25 63 at the predetermined position makes it possible to adjust the film thickness 

distribution of the resist film in the area from the wafer center side to the 
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wafer outer periphery side end portion PE2 of the airflow control plate 63, 
and then placement of the airflow control plate 163 or 165 at the 

predetermined position makes it possible to adjust the film thickness 

distribution of the resist film at the wafer outermost peripheral portion. 
5 [0171] Further, the airflow control plate 163 to 165 may be placed at the 

same height as the height of the airflow control plate 63 from the front 

surface of the wafer, or may be placed at a different height. Further, as has 
been described about the airflow control plate 63 referring to FIG. 20B, the 

gap between the lower surface of the airflow control plate 163 to 165 and the 

10 front surface of the wafer W may be varied. Furthermore, as has been 

described about the airflow control plate 63 referring to FIG. 20C, the gap 

between the lower surface of the airflow control plate 163 to 165 and the 

front surface of the wafer W may be varied by inclining the airflow control 

plate 163 to 165 with respect to the front surface of the wafer W. Further, 

15 the shape of the airflow control plate 163 to 165 is preferably decided based 

on the film thickness distribution of the resist film obtained, for example, by 

a preliminary experiment. 

[0172] Next, the result of the improved film thickness uniformity by the 

airflow control plates 63 and 163 illustrated in FIG. 21A will be described. 

20 FIG. 22A is a graph showing the film thickness distribution within a 

wafer of a resist film when the resist film was formed on a wafer having a 

diameter of 300 mm using a resist solution with a solid component (resist) 

concentration of 4.0%. The horizontal axis indicates the position along the 

diameter direction of the wafer and the vertical axis indicates the film 

25 thickness. The dotted line in the graph indicates the film thickness 

distribution of the resist film formed without using the airflow control plate 
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63 and the airflow control plate 163 for comparison, and the solid line 

indicates the film thickness distribution of the resist film formed using the 
airflow control plate 63 and the airflow control plate 163. Note that the 

amount of the resist solution supplied to the wafer front surface was 0.34 

5 milliliters (ml). 
[0173] As is evident from the graph, in the case of not using the airflow 

control plate 63 and the airflow control plate 163, the film thickness of the 

resist film decreases in a direction from the center (0 mm) of the wafer 

toward the outer periphery, becomes smallest at the position of about 60 to 70 

10 mm from the center of the wafer, and then increases toward the outer 

periphery of the wafer. In contrast, in the case of using the airflow control 

plate 63 and the airflow control plate 163, the film thickness at the position of 

about 60 to 70 mm from the center of the wafer increases, and the film 
thickness decreases at a position near the outer periphery of the wafer (a 

15 position of 125 to 140 mm). As a result of this, the film thickness 
uniformity is improved to be 0.62 nm in the case of using the airflow control 

plate 63 and the airflow control plate 163, from 1.22 nm (maximum film 

thickness - minimum film thickness) in the case of not using the airflow 
control plate 63 and the airflow control plate 163. 

20 [0174] Note that it is believed, in the case of using the airflow control 

plate 63 and the airflow control plate 163, that the film thickness increased at 

the position of about 60 to 70 mm from the center of the wafer by the airflow 

control plate 63, and the film thickness decreased at the position near the 

outer periphery of the wafer by the airflow control plate 163. 

25 [0175] FIG. 22B is a graph showing, similarly to FIG. 22A, the film 

thickness distribution within a wafer of a resist film when the resist film was 
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formed on a wafer having a diameter of 300 mm using a resist solution with a 

solid component (resist) concentration of 3.5%. The amount of the resist 
solution supplied to the wafer front surface was 0.33 milliliters (ml). 

[0176] In the result shown in FIG 22B, the film thickness of the resist 

5 film increases at the position of 110 to 135 mm from the center of the wafer 
both in the case of using the airflow control plate 63 and the airflow control 

plate 163 and in the case of not using them. However, it is found that the 

film thickness increases to improve the film thickness uniformity by using the 
airflow control plate 63 and the airflow control plate 163 in a range down to 

10 about 75 mm from the center of the wafer. Further, at the position of about 

110 to 135 mm from the center of the wafer, the film thickness does not 

decrease even by the airflow control plate 163 different from the result shown 

in FIG. 22A, but at least a great increase is not found. If using the airflow 
control plate 165 illustrated in FIG. 21C in place of the airflow control plate 

15 163, the airflow can be controlled in a wider range at the position of about 

110 to 135 mm from the center of the wafer, so that the improvement in film 

thickness distribution is expected. 

[0177] Though preferred embodiments of the present invention have 

been described above, the present invention is not limited to the specific 

20 embodiments but can be variously changed and modified within the scope of 

the present invention as set forth in claims. 

[0178] For example, the waiting position of the airflow control plate 63 

may be at the same height as the predetermined position above the wafer W 

held on the spin chuck 31 as long as it is distant in a lateral direction from the 

25 wafer W held on the spin chuck 31 (the first embodiment), or may be higher 

or lower than the height. Further, the waiting position may be at the same 
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height as or lower than that of the cup 33 (or the upper surface of the wafer 

W held oil the spin chuck 31). This position can be realized by the drive 

part 630 in the third embodiment, or realized by providing a raising and 
lowering mechanism for the drive part 64 in the first embodiment. Further, 

5 the airflow control plate 63 is not limited to be placed horizontally (the first 
embodiment) or vertically (the third embodiment) at the waiting position, but 

may be inclined at a predetermined angle with respect to the horizontal 

direction. 

[0179] Further, the semiconductor wafer is used as the substrate to be 

10 treated in the above embodiments, but the present invention is applicable not 

only to this but also to another substrate, for example, a glass substrate for 

flat panel display. 
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What is claimed is: 

1. A coating treatment apparatus supplying a coating solution to a front surface of a 
rotated substrate and diffusing the supplied coating solution to an outer periphery side 

5 of the substrate to thereby apply the coating solution on the front surface of the 
substrate, said apparatus comprising: 

a substrate holding part holding a substrate; 
a rotation part rotating the substrate held on said substrate holding part; 
a supply part supplying a coating solution to a front surface of the substrate held 

10 on said substrate holding part; 
an airflow control plate provided at a predetermined position above the substrate 

held on said substrate holding part for locally changing an airflow above the substrate 
rotated by said rotation part at an arbitrary position; 

a drive part moving said airflow control plate between the predetermined 
15 position and a waiting position distant in a lateral direction from the substrate held on 

said substrate holding part; and 
a control unit controlling an operation of said rotation part and an operation of 

said supply part, 
said control unit conducting control to move said airflow control plate from the 

20 waiting position to the predetermined position with the substrate being rotated by said 
rotation part while the coating solution is being supplied by said supply part to the 
substrate or after the coating solution is supplied by said supply part to the substrate to 
locally change the airflow above the rotated substrate by said airflow control plate 
provided at the predetermined position. 

25 
2. The coating treatment apparatus as set forth in claim 1, 

wherein said airflow control plate is provided to be substantially parallel to the 
substrate, at the predetermined position above the substrate and distant from a rotation 
axis of the substrate. 

30 
3. The coating treatment apparatus as set forth in claim 1 or claim 2, 
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wherein a rotation speed of the substrate when said airflow control plate is 
placed at the predetermined position is 50 to 100 rpm. 

4. The coating treatment apparatus as set forth in any one of claim 1 to claim 3, 
5 wherein said airflow control plate is formed in a rectangular flat plate shape. 

5. The coating treatment apparatus as set forth in any one of claim 1 to claim 4, 
further comprising: 

an additional airflow control plate provided to be separated from said airflow 
10 control plate above the substrate held on said substrate holding part for locally changing 

an airflow above the substrate rotated by said rotation part at an arbitrary position. 

6. A coating and developing treatment system comprising: 
a coating apparatus forming a coating film including a resist film on a substrate 

15 that is the coating treatment apparatus as set forth in any one of claim 1 to claim 5; and 
a developing apparatus developing the coating film formed by said coating 

treatment apparatus after the coating film is exposed to light. 

7. A coating treatment method of supplying a coating solution to a front surface of 
20 a rotated substrate and diffusing the supplied coating solution to an outer periphery side 

of the substrate to thereby apply the coating solution on the front surface of the 
substrate, said method comprising: 

a first step of supplying the coating solution to the front surface of the substrate 
with the substrate being rotated at a first rotation speed; 

25 a second step of stopping, after said first step, the supply of the coating solution 
at a point in time when the substrate is decelerated to a second rotation speed lower than 
the first rotation speed or with the substrate being rotated at the second rotation speed; 
and 

a third step of rotating, after said second step, the substrate at a third rotation 
30 speed higher than the second rotation speed, 
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wherein an airflow above the rotated substrate is locally changed by moving an 
airflow control plate provided to be movable between a predetermined position above 
the substrate and a waiting position distant in a lateral direction from the substrate, from 
the waiting position to the predetermined position by a drive part with the substrate 

5 being rotated, after stop of the supply of the coating solution to the front surface of the 
substrate. 

8. The coating treatment method as set forth in claim 7, 
wherein said third step comprises: 

10 a fourth step of rotating the substrate at the third rotation speed; and 
a fifth step of rotating, after said fourth step, the substrate at a fourth rotation 

speed lower than the third rotation speed, 
wherein in said fifth step, the airflow above the rotated substrate is locally 

changed by placing the airflow control plate at the predetermined position by the drive 
15 part while the substrate is being rotated at the fourth rotation speed. 

9. A computer-readable recording medium having a program recorded thereon for 
causing a computer to execute the coating treatment method as set forth in claim 7 to 
claim 8. 


