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SUBSTRATE PROCESSING APPARATUS AND
SUBSTRATE PROCESSING METHOD

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a substrate process-
ing apparatus and a substrate processing method.

[0003] 2. Description of Related Art

[0004] Substrate processing apparatuses are used to subject
various types of substrates such as semiconductor substrates,
substrates for liquid crystal displays, plasma displays, optical
disks, magnetic disks, magneto-optical disks, and photo-
masks, and other substrates to various types of processing. In
such a substrate processing apparatus, a plurality of substrates
are sequentially transported by a transport device to a prede-
termined substrate supporter in a processing section. The
processing section performs predetermined processing on the
substrate transported to the substrate supporter. It is desired
that the substrate is supported by the substrate supporter with
a center of the substrate accurately coinciding with a desired
position in the substrate supporter in order to improve accu-
racy of processing for the substrate.

[0005] In a substrate processing apparatus described in JP
11-163083 A, teaching is performed on a transport device, so
that deviation between a position, in the substrate supporter,
at which the substrate is to be supported and a position at
which the substrate is actually supported is corrected. In the
teaching, ajig including an optical sensor is held by an arm of
the transport device. Here, three pins are formed at the sub-
strate supporter. The jig that is held by the arm is brought
closer to the three pins until the jig and the arm have a
predetermined relative positional relationship. In this state,
the arm is moved in a plurality of predetermined directions, so
that positions of two pins of the three pins are detected as
position information by the optical sensor of the jig. The
position of the substrate supporter to which the arm accesses
is set based on the detected position information.

BRIEF SUMMARY OF THE INVENTION

[0006] Evenin a case in which the teaching described in JP
11-163083 A is performed on the transport device, when a
distance of transportation of the transport device is large,
deviation between the substrate and the substrate supporter is
sometimes increased.

[0007] An object of the present invention is to provide a
substrate processing apparatus and a substrate processing
method capable of transporting a substrate to a substrate
supporter such that deviation between the substrate and the
substrate supporter is reduced regardless of a distance of
transportation of a transport device.

[0008] (1) A substrate processing apparatus according to
one aspect of the present invention that performs processing
on a substrate includes one or plurality of substrate supporters
that have preset reference positions and support the substrate,
a position adjustor that is configured to be capable of adjust-
ing a position of the substrate that is carried in, a transport
device that is configured to be capable of transporting the
substrate between the position adjuster and the one or plural-
ity of substrate supporters, a storage that stores one or plural-
ity of correction information, corresponding to the one or
plurality of substrate supporters, acquired in advance for the
adjustment of the position of the substrate by the position
adjustor and a controller that controls the position adjustor to
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adjust the position of the substrate before the substrate is
transported from the position adjuster to one substrate sup-
porter of the one or plurality of substrate supporters during the
processing for the substrate based on correction information,
corresponding to the one substrate supporter, of the one or
plurality of correction information stored in the storage,
wherein each of the one or plurality of correction information
indicates the position to be adjusted by the position adjustor
when the substrate is transported from the position adjustor to
each of the one or plurality of substrate supporters by the
transport device in order for a center of the transported sub-
strate to coincide with the reference position in the substrate
supporter.

[0009] In this substrate processing apparatus, the one or
plurality of correction information corresponding to the one
or plurality of substrate supporters are acquired in advance for
the adjustment of the position of the substrate by the position
adjustor and are stored in the storage. Fach of the one or
plurality of correction information indicates the position to be
adjusted by the position adjustor when the substrate is trans-
ported to each of the one or plurality of substrate supporters
from the position adjuster by the transport device in order for
the center of the transported substrate to coincide with the
reference position in the substrate supporter.

[0010] During the processing for the substrate, the position
of'the substrate is adjusted by the position adjuster before the
substrate is transported to the one substrate supporter of the
one or plurality of substrate supporters from the position
adjuster based on the correction information, corresponding
to the one substrate supporter, of the one or plurality of
correction information that are stored in the storage. The
substrate of which the position is adjusted by the position
adjuster is transported to the one substrate supporter by the
transport device.

[0011] This configuration causes the one or plurality of
correction information for adjusting the position of the sub-
strate by the position adjustor to be acquired in advance and to
be stored in the storage. Therefore, the alignment for coinci-
dence of the center of the substrate with the reference position
of each substrate supporter is performed by the position
adjustor before the transportation of the substrate. Thus, dur-
ing the processing for the substrate, the substrate transported
to the one substrate supporter by the transport device is sup-
ported by the substrate supporter with the center of the sub-
strate coinciding with the reference position in the substrate
supporter. In this case, it is not necessary to perform the
teaching on the transport device for the coincidence of the
center of the substrate to with the reference position of the
substrate supporter. Therefore, a large amount of time, which
an operator conventionally requires for the teaching opera-
tion, can be reduced, and work efficiency of the substrate
processing apparatus can be improved. Further, the substrate
can be transported to each substrate supporter such that devia-
tion between the substrate and each substrate supporter is
reduced regardless of the distance of transportation of the
transport device.

[0012] (2) Each of the one or plurality of correction infor-
mation may include a position with which the center of the
substrate is to coincide in the position adjustor before the
transportation of the substrate to each of the one or plurality of
substrate supporters as a correction position, and the control-
ler may control the position adjustor such that the center of the
substrate coincides with the correction position correspond-
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ing to the one substrate supporter before the transportation of
the substrate to the one substrate supporter.

[0013] In this case, the position of the substrate is adjusted
such that the center of the substrate coincides with the cor-
rection position corresponding to the one substrate supporter
before the transportation of the substrate. Thus, the substrate
can be transported to the substrate supporter such that the
center of the substrate coincides with the reference position of
the one substrate supporter.

[0014] (3) Each ofthe one or plurality of substrate support-
ers may include a first rotation holding device that holds the
substrate in a horizontal attitude and rotates the substrate
about a rotation axis, the position adjustor may have a refer-
ence axis and be configured to detect an amount of deviation
between the center of the substrate that is carried in and the
reference axis, the controller may control the transport device
such that the substrate is transported from the position adjus-
tor to each substrate supporter, may control the first rotation
holding device such that the transported substrate is rotated
by a predetermined angle, may control the transport device
such that the substrate is transported from the substrate sup-
porterto the position adjustor, may detect an amount of devia-
tion detected by the position adjustor before the transporta-
tion from the position adjuster to each substrate supporter as
afirst amount of deviation, may detect an amount of deviation
detected by the position adjustor after the transportation from
the substrate supporter to the position adjustor as a second
amount of deviation and may calculate the correction position
based on the first and second amounts of deviation, during
acquisition of the correction information, wherein the storage
may store the one or plurality of correction positions, corre-
sponding to the one or plurality of substrate supporters, cal-
culated by the controller as the one or plurality of correction
information.

[0015] In this case, the amounts of deviation between the
center of the substrate and the reference axis before and after
the rotation by the first rotation holding device can be easily
detected as the first and second amounts of deviation. Further,
the correction position can be calculated by a geometric
operation based on the first and second amounts of deviation.
As a result, the one or plurality of correction information can
be acquired in advance during the acquisition of the correc-
tion information before the processing for the substrate and
can be stored in the storage.

[0016] (4)The predetermined angle may be 180 degrees. In
this case, the correction position can be easily calculated
based on the first and second amounts of deviation.

[0017] (5) Each ofthe one or plurality of substrate support-
ers may be configured to perform the processing on the sub-
strate rotated by the first rotation holding device during the
processing for the substrate.

[0018] In this case, the processing is performed on the
substrate rotated by the first rotation holding device with the
center of the substrate coinciding with the reference position
of each substrate supporter. Thus, accuracy of the processing
for the substrate can be improved.

[0019] (6) Each of the one or plurality of substrate support-
ers may include a guide mechanism that leads a position of the
center of the substrate to the reference position, the position
adjustor may have a reference axis and be configured to detect
an amount of deviation between the center of the substrate
that is carried in and the reference axis, the position of the
center of the substrate may be led to the reference position by
the guide mechanism in each of the one or plurality of sub-
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strate supporters during acquisition of the correction infor-
mation, the controller may control the transport device such
that the substrate is transported from each of the one or
plurality of substrate supporters to the position adjustor, may
acquire an amount of deviation detected by the position adjus-
tor after transportation from the substrate supporter to the
position adjustor and may calculate the correction position
based on the acquired amount of deviation, during acquisition
of the correction information, and the storage may store the
one or plurality of correction positions, corresponding to the
one or plurality of substrate supporters, calculated by the
controller as the one or plurality of correction information.
[0020] In this case, during the acquisition of the correction
information, the substrate is supported with the position of the
center of the substrate being led to the reference position by
the guide mechanism. Therefore, the substrate is transported
to the position adjustor, so that the correction information can
be easily calculated. Thus, the one or plurality of correction
information can be acquired in advance during the acquisition
of the correction information before the processing for the
substrate and can be stored in the storage.

[0021] (7) Each of the one or plurality of substrate support-
ers may be configured to perform temperature processing on
the substrate during the processing for the substrate.

[0022] In this case, the temperature processing is per-
formed on the substrate with the center of the substrate coin-
ciding with the reference position of each substrate supporter.
Thus, accuracy of the temperature processing for the sub-
strate can be improved.

[0023] (8) The position adjustor may include a substrate
holder that holds the substrate, a moving device that moves
the substrate holder in a two-dimensional direction that is
orthogonal to the reference axis, and a position detector that
detects a position of an outer periphery of the substrate held
by the substrate holder, and the controller may calculate a
position of the center of the substrate based on the position of
the outer periphery of the substrate detected by the position
detector, and may control the moving device based on the
calculated position of the center of the substrate such that the
center of the substrate held by the substrate holder coincides
with the correction position corresponding to the one sub-
strate supporter, before the transportation of the substrate to
the one substrate supporter during the processing for the
substrate.

[0024] Inthis case, the position of the center of the substrate
can be calculated with a simple configuration, and the posi-
tion of the center of the substrate can coincide with each
correction position.

[0025] (9) Each of the one or plurality of substrate holders
may have a preset reference direction, the position adjuster
may be configured to be capable of adjusting a direction of the
substrate that is carried in, and each of the one or plurality of
correction information may include a direction to be adjusted
by the position adjustor when the substrate is transported to
each of the one or plurality of substrate supporters from the
position adjuster in order for a direction of the transported
substrate to coincide with the reference direction in the sub-
strate supporter.

[0026] In this case, the alignment for coincidence of the
direction of the substrate with the reference direction of each
substrate supporter is performed by the position adjustor
before the transportation of the substrate. Thus, the transport
device can transport the substrate to each substrate supporter
such that the direction of the substrate coincides with the
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reference direction of each substrate supporter. As a result,
the accuracy of the processing for the plurality of substrates
can be uniform.

[0027] (10) Each ofthe one or plurality of correction infor-
mation may include a direction with which a direction of a
notch of the substrate is to coincide in the position adjuster
before the transportation of the substrate to each of the one or
plurality of substrate supporters as a correction direction, and
the controller may control the position adjustor such that the
direction of the notch of the substrate coincides with the
correction direction corresponding to the one substrate sup-
porter, before the transportation of the substrate to the one
substrate supporter.

[0028] In this case, the position of the substrate is adjusted
such that the direction of the notch of the substrate coincides
with the correction direction corresponding to the one sub-
strate supporter before the transportation of the substrate.
Thus, the substrate can be transported to the substrate sup-
porter such that the direction of the notch of the substrate
coincides with the reference direction of the one substrate
supporter.

[0029] (11) The position adjuster may include a second
rotation holding device that holds the substrate in a horizontal
attitude and rotates the substrate about a rotation axis, a
moving device that moves the second rotation holding device
in a two-dimensional direction that is orthogonal to the ref-
erence axis, and a position detector that detects a position of
an outer periphery of the substrate rotated by the second
rotation holding device, and the controller may calculate the
position of the center of the substrate and the direction of the
notch of the substrate based on the position of the outer
periphery of the substrate detected by the position detector,
may control the second rotation holding device and the mov-
ing device based on the calculated position of the center of the
substrate and the calculated direction of the notch of the
substrate such that the center of the substrate held by the
second rotation holding device coincides with the correction
position corresponding to the one substrate supporter, and
may control the second rotation holding device and the mov-
ing device based on the calculated position of the center of the
substrate and the calculated direction of the notch of the
substrate such that the direction of the notch of the substrate
held by the second rotation holding device coincides with the
connection direction corresponding to the one substrate sup-
porter, before the transportation of the substrate to the one
substrate supporter during the processing for the substrate.
[0030] Inthiscase, the position of the center of the substrate
can be calculated with a simple configuration, the position of
the center of the substrate can coincide with each correction
position, and the direction of the notch of the substrate can
coincide with each correction direction.

[0031] (12) A substrate processing method according to
another aspect of the present invention for performing pro-
cessing on a substrate, including the steps of storing one or
plurality of correction information, corresponding to one or
plurality of substrate supporters, acquired in advance for
adjustment of a position of the substrate by a position adjus-
tor, adjusting the position of the substrate by the position
adjustor based on the correction information, corresponding
to one substrate supporter, of the one or plurality of correction
information stored in the storage before the substrate is trans-
ported from the position adjustor to the one substrate sup-
porter of the one or plurality of substrate supporters during the
processing for the substrate, transporting the substrate of
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which the position is adjusted by the position adjustor to the
one substrate supporter by a transport device, wherein each of
the one or plurality of correction information indicates the
position to be adjusted by the position adjustor when the
substrate is transported to each of the one or plurality of
substrate supporters from the position adjustor by the trans-
port device in order for a center of the transported substrate to
coincide with a reference position in the substrate supporter.
[0032] In this substrate processing method, the one or plu-
rality of correction information corresponding to the one or
plurality of substrate supporters are acquired in advance for
the adjustment of the position of the substrate by the position
adjustor and are stored in the storage. Fach of the one or
plurality of correction information indicates the position to be
adjusted by the position adjustor when the substrate is trans-
ported to each of the one or plurality of substrate supporters
from the position adjustor by the transport device in order for
the center of the transported substrate to coincide with the
reference position in the substrate supporter.

[0033] Theposition of the substrate is adjusted by the posi-
tion adjustor based on the correction information, corre-
sponding to the one substrate supporter, of the one or plurality
of correction information stored in the storage before the
substrate is transported from the position adjustor to the one
substrate supporter of the one or plurality of substrate sup-
porters during the processing for the substrate. The substrate
of which the position is adjusted by the position adjustor is
transported to the one substrate supporter by the transport
device.

[0034] This configuration causes the one or plurality of
correction information for adjustment of the position of sub-
strate by the position adjustor to be acquired in advance and to
be stored in the storage. Therefore, the alignment for coinci-
dence of the center of the substrate with the reference position
of each substrate supporter is performed by the position
adjustor before the transportation of the substrate. Thus, the
substrate that is transported to the one substrate supporter by
the transport device is supported by the substrate supporter
with the center of the substrate coinciding with the reference
position in the substrate supporter, during the processing for
the substrate. In this case, it is not necessary to perform the
teaching on the transport device for the coincidence of the
center of the substrate with the reference position of the
substrate supporter. Therefore, a large amount of time, which
the worker conventionally requires for the teaching operation,
can be reduced, and work efficiency of the substrate process-
ing apparatus can be improved. Further, the substrate can be
transported to each substrate supporter such that the deviation
between the substrate and each substrate supporter is reduced
regardless of the distance of transportation of the transport
device.

[0035] Other features, elements, characteristics, and
advantages of the present invention will become more appar-
ent from the following description of preferred embodiments
of the present invention with reference to the attached draw-
ings.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

[0036] FIG. 1 is a schematic plan view showing a configu-
ration of a substrate processing apparatus;

[0037] FIG. 2 is a schematic side view of the substrate
processing apparatus mainly showing a coating processing
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section, a development processing section and a cleaning
drying processing section of FIG. 1;

[0038] FIG. 3 is a schematic side view of the substrate
processing apparatus mainly showing thermal processing
sections and a cleaning drying processing section of FIG. 1;

[0039] FIG. 4 is a side view mainly showing transport sec-
tions of FIG. 1;
[0040] FIG. 5 is a schematic perspective view for explain-

ing a configuration of an aligner;

[0041] FIG. 6 is a plan view of the aligner of FIG. 5 with a
substrate being held;

[0042] FIG.7isablockdiagram showing a configuration of
a control system of the aligner;

[0043] FIG. 8isadiagram showing one example of position
data acquired based on output signals of a line sensor;
[0044] FIG. 9 is a block diagram showing a relationship
between the aligner and a plurality of spin chucks;

[0045] FIG. 10 is a diagram for explaining steps of acquir-
ing correction information;

[0046] FIG. 11 is a diagram for explaining the steps of
acquiring the correction information;

[0047] FIG. 12 is a diagram for explaining the steps of
acquiring the correction information;

[0048] FIG. 13 is a diagram for explaining the steps of
acquiring the correction information;

[0049] FIG. 14 is a diagram for explaining alignment for
the substrate in substrate processing in a first processing
block;

[0050] FIG. 15 is a diagram for explaining the alignment
for the substrate in the substrate processing in the first pro-
cessing block;

[0051] FIG. 16 is a diagram for explaining the alignment
for the substrate in the substrate processing in the first pro-
cessing block;

[0052] FIGS. 17A to 17C are diagrams showing a configu-
ration of a thermal processing unit;

[0053] FIG. 18 is a diagram for explaining steps of acquir-
ing the correction information in a second embodiment; and
[0054] FIG. 19 is a diagram for explaining the steps of
acquiring the correction information in the second embodi-
ment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[1] First Embodiment

[0055] A substrate processing apparatus according to the
first embodiment will be described with reference to the
drawings. In the following description, a substrate refers to a
semiconductor substrate, a substrate for a liquid crystal dis-
play, a substrate for a plasma display, a substrate for an optical
disk, a substrate for a magnetic disk, a substrate for a mag-
neto-optical disk, a substrate for a photomask or the like.
[0056] In the substrate used in the present embodiment, at
least part of the substrate has a circular outer periphery. The
outer periphery except for a notch for positioning is circular,
for example.

[0057] (1) Overall Configuration

[0058] FIG. 1is a schematic plan view showing a configu-
ration of the substrate processing apparatus 100. FIG. 1 and
subsequently given diagrams are accompanied by arrows that
indicate X, Y, and Z directions orthogonal to one another for
clarity of a positional relationship as needed. The X and Y
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directions are orthogonal to each other within a horizontal
plane, and the Z direction corresponds to a vertical direction.
[0059] As shown in FIG. 1, the substrate processing appa-
ratus 100 includes an indexer block 11, a first processing
block 12, a second processing block 13, a cleaning drying
processing block 14A and a carry-in carry-out block 14B. An
interface block 14 is constituted by the cleaning drying pro-
cessing block 14A and the carry-in carry-out block 14B. An
exposure device 15 is arranged to be adjacent to the carry-in
carry-out block 14B. In the exposure device 15, exposure
processing is performed on the substrate W using a liquid
immersion method.

[0060] The indexer block 11 includes a plurality of carrier
platforms 111 and a transport section 112. In each carrier
platform 111, a carrier 113 for storing a plurality of substrates
W in multiple stages is placed. In the transport section 112, a
controller 114 and a transport mechanism 115 are provided.
The controller 114 controls various constituent elements of
the substrate processing apparatus 100. The transport mecha-
nism 115 holds and transports the substrate W.

[0061] A main panel PN is provided on a side surface of the
transport section 112. The main panel PN is connected to the
controller 114. A user can confirm the processing status of the
substrate W in the substrate processing apparatus 100 and
other information on the main panel PN. An operation unit
(not shown) composed of a keyboard, for example, is pro-
vided near the main panel PN. The user can set operation
settings of the substrate processing apparatus 100, for
example, by operating the operation unit.

[0062] The first processing block 12 includes a coating
processing section 121, a transport section 122 and a thermal
processing section 123. The coating processing section 121
and the thermal processing section 123 are provided to be
opposite to each other with the transport section 122 sand-
wiched therebetween. As described below, substrate plat-
forms PASS1 and below-mentioned substrate platforms
PASS2 to PASS4 (see FIG. 4) on which the substrates W are
placed are provided between the transport section 122 and the
transport section 112. A transport mechanism 127 and a trans-
port mechanism 128 (see FIG. 4) that is described below,
which transport the substrates W, are provided in the transport
section 122.

[0063] The second processing block 13 includes a develop-
ment processing section 131, a transport section 132 and a
thermal processing section 133. The development processing
section 131 and the thermal processing section 133 are pro-
vided to be opposite to each other with the transport section
132 sandwiched therebetween. Substrate platforms PASS5
and below-mentioned substrate platforms PASS6 to PASS8
(see FIG. 4) on which the substrates W are placed are pro-
vided between the transport section 132 and the transport
section 122. A transport mechanism 137 and a transport
mechanism 138 (see FIG. 4) that is described below, which
transport the substrates W, are provided in the transport sec-
tion 132.

[0064] The cleaning drying processing block 14A includes
cleaning drying processing sections 161, 162 and a transport
section 163. The cleaning drying processing sections 161,
162 are provided to be opposite to each other with the trans-
port section 163 sandwiched therebetween. Transport mecha-
nisms 141, 142 are provided in the transport section 163. A
placement buffer unit P-BF1 and a placement buffer unit
P-BF2 (see FIG. 4) that is described below are provided
between the transport section 163 and the transport section
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132. The placement buffer units P-BF1, P-BF2 are configured
to be capable of storing the plurality of substrates W.

[0065] Further, a substrate platform PASS9 and placement
cooling platforms P-CP (see FIG. 4) that are described below
are provided to be adjacent to the carry-in carry-out block
14B between the transport mechanisms 141, 142. Each of
placement cooling platform P-CP includes a function of cool-
ing the substrate W. In the placement cooling platform P-CP,
the substrate W is cooled to a temperature suitable for the
exposure processing.

[0066] A transport mechanism 146 is provided in the carry-
in carry-out block 14B. The transport mechanism 146 carries
in the substrate W to and carries out the substrate W from the
exposure device 15. A substrate inlet 15a for carrying in the
substrate W and a substrate outlet 156 for carrying out the
substrate W are provided at the exposure device 15.

[0067] (2) Configuration of Coating Processing Section
and Development Processing Section

[0068] FIG. 2 is a schematic side view of the substrate
processing apparatus 100 mainly showing the coating pro-
cessing section 121, the development processing section 131
and the cleaning drying processing section 161 of FIG. 1.
[0069] As shown in FIG. 2, in the coating processing sec-
tion 121, coating processing chambers 21, 22, 23, 24 are
provided in a stack. In the development processing section
131, development processing chambers 31, 32, 33, 34 are
provided in a stack. In each of the coating processing cham-
bers 21 to 24, a coating processing unit 129 is provided. In
each of the development processing chambers 31 to 34, a
development processing unit 139 is provided.

[0070] Each coating processing unit 129 includes spin
chucks 25 that hold the substrates W and cups 27 provided to
cover the surroundings of the spin chucks 25. In the present
embodiment, two pairs of the spin chucks 25 and the cups 27
are provided at each coating processing unit 129. Each spin
chuck 25 is driven to be rotated by a driving device that is not
shown (an electric motor, for example). Further, as shown in
FIG. 1, each coating processing unit 129 includes a plurality
of processing liquid nozzles 28 that discharge a processing
liquid and a nozzle transport mechanism 29 that moves these
processing liquid nozzles 28.

[0071] Inthecoating processing unit 129, the spin chuck 25
is rotated by the driving device (not shown), any one of the
plurality of processing liquid nozzles 28 is moved to a posi-
tion above the substrate W by the nozzle transport mechanism
29, and a processing liquid is discharged from the processing
liquid nozzle 28. Thus, the processing liquid is applied to an
upper surface of the substrate W. Further, a rinse liquid is
discharged at a peripheral edge of the substrate W from an
edge rinse nozzle (not shown). Thus, the processing liquid
adhering to the peripheral edge of the substrate W is removed.
[0072] In the coating processing unit 129 in the coating
processing chamber 22, 24, a processing liquid for an anti-
reflection film is supplied to the substrate W from the pro-
cessing liquid nozzle 28. In the coating processing unit 129 in
the coating processing chamber 21, 23, a processing liquid for
aresist film is supplied to the substrate W from the processing
liquid nozzle 28.

[0073] Each development processing unit 139 includes
spin chucks 35 and cups 37 similarly to the coating processing
unit 129. In the present embodiment, three pairs of the spin
chucks 35 and the cups 37 are provided in each development
processing unit 139. Each spin chuck 35 is driven to be rotated
by a driving device that is not shown (an electric motor, for
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example). Further, as shown in FIG. 1, the development pro-
cessing unit 139 includes two development nozzles 38 that
discharge a development liquid and a moving mechanism 39
that moves the development nozzles 38 in the X direction.
[0074] In the development processing unit 139, the spin
chuck 35 is rotated by the driving device (not shown) and the
one development nozzle 38 supplies the development liquid
to each substrate W while moving in the X direction. There-
after, the other development nozzle 38 supplies the develop-
ment liquid to each substrate W while moving. In this case,
the development liquid is supplied to the substrate W, so that
development processing for the substrate W is performed.
Further, in the present embodiment, development liquids that
are different from each other are discharged from the two
development nozzles 38. Thus, two types of the development
liquids can be supplied to each substrate W.

[0075] A plurality (four in the present example) of cleaning
drying processing units SD1 are provided in the cleaning
drying processing section 161. In each cleaning drying pro-
cessing unit SD1, cleaning and drying processing for the
substrate W before the exposure processing are performed.
[0076] As shown in FIGS. 1 and 2, a fluid box 50 is pro-
vided in the coating processing section 121 to be adjacent to
the development processing section 131. Similarly, a fluid
box 60 is provided in the development processing section 131
to be adjacent to the cleaning drying processing block 14A.
The fluid box 50 and the fluid box 60 each house fluid related
elements used to supply a chemical liquid to the coating
processing units 129 and the development processing units
139 and discharge the liquid and air out of the coating pro-
cessing units 129 and the development processing units 139.
The fluid related elements include pipes, joints, valves, flow-
meters, regulators, pumps, temperature adjusters and the like.
[0077] (3) Configuration of Thermal Processing Sections
[0078] FIG. 3 is a schematic side view of the substrate
processing apparatus 100 mainly showing the thermal pro-
cessing sections 123, 133 and the cleaning drying processing
section 162 of FIG. 1.

[0079] As shown in FIG. 3, the thermal processing section
123 has an upper thermal processing section 301 provided
above, and a lower thermal processing section 302 provided
below. In each of the upper thermal processing section 301
and the lower thermal processing section 302, one or plurality
of'aligners AL, a plurality of thermal processing units PHP, a
plurality of adhesion reinforcement processing units PAHP
and a plurality of cooling units CP are provided.

[0080] The aligner AL has an alignment function for the
substrate W. The alignment for the substrate W refers to
arranging a direction of the notch formed at the substrate W to
coincide with a specific direction with respect to a center of
the substrate W and the center of the substrate to coincide with
a specific position. Details of the aligner AL will be described
below.

[0081] In each thermal processing unit PHP, heating pro-
cessing and cooling processing for the substrate W are per-
formed. Hereinafter, the heating processing and the cooling
processing in the thermal processing unit PHP are simply
referred to as thermal processing. Adhesion reinforcement
processing for improving adhesion between the substrate W
and the anti-reflection film is performed in the adhesion rein-
forcement processing unit PAHP. Specifically, in the adhesion
reinforcement processing unit PAHP, an adhesion reinforce-
ment agent such as HMDS (hexamethyldisilazane) is applied
to the substrate W, and the heating processing is performed on
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the substrate W. In each cooling unit CP, the cooling process-
ing for the substrate W is performed.

[0082] The thermal processing section 133 has an upper
thermal processing section 303 provided above and a lower
thermal processing section 304 provided below. One or plu-
rality of aligners AL, a cooling unit CP, an edge exposure unit
EEW and a plurality of thermal processing units PHP are
provided in each of the upper thermal processing section 303
and the lower thermal processing section 304. In the edge
exposure unit EEW, the exposure processing for the periph-
eral edge of the substrate W (edge exposure processing) is
performed. In the upper thermal processing section 303 and
the lower thermal processing section 304, each thermal pro-
cessing unit PHP provided to be adjacent to the cleaning
drying processing block 14A is configured to be capable of
carrying in the substrate W from the cleaning drying process-
ing block 14A.

[0083] A plurality (five in the present example) of cleaning
drying processing units SD2 are provided in the cleaning
drying processing section 162. In each cleaning drying pro-
cessing unit SD2, the cleaning and drying processing for the
substrate W after the exposure processing is performed.
[0084] (4) Configuration of Transport Sections

[0085] FIG. 4 is a side view mainly showing the transport
sections 122, 132, 163 of FIG. 1. As shown in FIG. 4, the
transport section 122 has an upper transport chamber 125 and
a lower transport chamber 126. The transport section 132 has
an upper transport chamber 135 and a lower transport cham-
ber 136. The transport mechanism 127 is provided in the
upper transport chamber 125, and the transport mechanism
128 is provided in the lower transport chamber 126. Further,
the transport mechanism 137 is provided in the upper trans-
port chamber 135, and the transport mechanism 138 is pro-
vided in the lower transport chamber 136.

[0086] The substrate platforms PASS1, PASS2 are pro-
vided between the transport section 112 and the upper trans-
port chamber 125, and the substrate platforms PASS3, PASS4
are provided between the transport section 112 and the lower
transport chamber 126. The substrate platforms PASSS5,
PASS6 are provided between the upper transport chamber
125 and the upper transport chamber 135, and the substrate
platforms PASS7, PASS8 are provided between the lower
transport chamber 126 and the lower transport chamber 136.
[0087] The placement buffer unit P-BF1 is provided
between the upper transport chamber 135 and the transport
section 163, and the placement buffer unit P-BF2 is provided
between the lower transport chamber 136 and the transport
section 163. The substrate platform PASS9 and the plurality
of'placement cooling platforms P-CP are provided to be adja-
cent to the interface block 14 in the transport section 163.
[0088] The transport mechanism 127 is configured to be
capable of transporting the substrate W among the substrate
platforms PASS1, PASS2, PASS5, PASS6, the coating pro-
cessing chambers 21, 22 (FIG. 2) and the upper thermal
processing section 301 (FIG. 3). The transport mechanism
128 is configured to be capable of transporting the substrate
W among the substrate platforms PASS3, PASS4, PASS7,
PASSS, the coating processing chambers 23, 24 (FIG. 2) and
the lower thermal processing section 302 (FIG. 3).

[0089] The transport mechanism 137 is configured to be
capable of transporting the substrate W among the substrate
platforms PASS5, PASS6, the placement buffer unit P-BF1,
the development processing chambers 31, 32 (FIG. 2) and the
upper thermal processing section 303 (FIG. 3). The transport

Nov. 5, 2015

mechanism 138 is configured to be capable of transporting
the substrate W among the substrate platforms PASS7,
PASSS, the placement buffer unit P-BF2, the development
processing chambers 33, 34 (FIG. 2) and the lower thermal
processing section 304 (FIG. 3).

[0090] Each of the transport mechanisms 127, 128, 137,
138 has hands H1, H2 each transporting the substrate W while
sucking the back surface of the substrate W and holding the
substrate W. Thus, during transportation of the substrate W,
deviation of the position of the substrate W and a change in
position of the notch with respect to the center of the substrate
W on the hand H1, H2 is prevented.

[0091] (5) Operation of Substrate Processing Apparatus
[0092] The operation of the substrate processing apparatus
100 will be described with reference to FIGS. 1 to 4. The
carrier 113 in which the unprocessed substrates W are stored
is placed on the carrier platform 111 (FIG. 1) in the indexer
block 11. The transport mechanism 115 transports the
unprocessed substrate W from the carrier 113 to the substrate
platform PASS1, PASS3 (FIG. 4). Further, the transport
mechanism 115 transports the processed substrate W that is
placed on the substrate platform PASS2, PASS4 (FIG. 4) to
the carrier 113.

[0093] Inthe first processing block 12, the transport mecha-
nism 127 (FIG. 4) sequentially transports the substrate W
placed on the substrate platform PASS1 to the adhesion rein-
forcement processing unit PAHP (FIG. 3), the cooling unit CP
(FIG. 3) and the aligner AL (FIG. 3). Next, the transport
mechanism 127 sequentially transports the substrate W
aligned by the aligner AL to the coating processing chamber
22 (FIG. 2), the thermal processing unit PHP (FIG. 3), the
cooling unit CP (FIG. 3) and the aligner AL (FIG. 3). Subse-
quently, the transport mechanism 127 sequentially transports
the substrate W aligned by the aligner AL again to the coating
processing chamber 21 (FIG. 2), the thermal processing unit
PHP (FIG. 3) and the substrate platform PASSS (FIG. 4).
[0094] In this case, after the adhesion reinforcement pro-
cessing is performed on the substrate W in the adhesion
reinforcement processing unit PAHP, the substrate W is
cooled to a temperature suitable for formation of the anti-
reflection film in the cooling unit CP. Next, the anti-reflection
film is formed on the substrate W by the coating processing
unit 129 (FIG. 2) in the coating processing chamber 22 after
the alignment for the substrate W is performed. Subsequently,
after the thermal processing for the substrate W is performed
in the thermal processing unit PHP, the substrate W is cooled
to a temperature suitable for the formation of the resist film in
the cooling unit CP. Next, the resist film is formed on the
substrate W by the coating processing unit 129 (FIG. 2) in the
coating processing chamber 21 after the alignment for the
substrate W is performed again in the aligner AL. Thereafter,
the thermal processing for the substrate W is performed in the
thermal processing unit PHP, and the substrate W is placed on
the substrate platform PASS5.

[0095] Further, the transport mechanism 127 transports the
substrate W after the development processing that is placed
on the substrate platform PASSE (FIG. 4) to the substrate
platform PASS2 (FIG. 4).

[0096] The transport mechanism 128 (FIG. 4) sequentially
transports the substrate W placed on the substrate platform
PASS3 to the adhesion reinforcement processing unit PAHP
(FIG. 3), the cooling unit CP (FIG. 3) and the aligner AL
(FIG. 3). Then, the transport mechanism 128 sequentially
transports the substrate W aligned by the aligner AL to the
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coating processing chamber 24 (FIG. 2), the thermal process-
ing unit PHP (FIG. 3), the cooling unit CP (FIG. 3) and the
aligner AL (FIG. 3). Next, the transport mechanism 128
sequentially transports the substrate W aligned by the aligner
AL again to the coating processing chamber 23 (FIG. 2), the
thermal processing unit PHP (FIG. 3) and the substrate plat-
form PASS7 (FIG. 4).

[0097] Further, the transport mechanism 128 (FIG. 4) trans-
ports the substrate W after the development processing that is
placed on the substrate platform PASS8 (FIG. 4) to the sub-
strate platform PASS4 (FIG. 4). The processing contents for
the substrate W in the coating processing chambers 23, 24
(FIG. 2) and the lower thermal processing section 302 (FIG.
3) are similar to the processing contents for the substrate W in
the above-mentioned coating processing chambers 21, 22
(FIG. 2) and the upper thermal processing section 301 (FIG.
3.

[0098] In the second processing block 13, the transport
mechanism 137 (FIG. 4) transports the substrate W after the
resist film formation that is placed on the substrate platform
PASSS5 (FIG. 4) to the aligner AL (FIG. 3). Subsequently, the
transport mechanism 137 sequentially transports the sub-
strate W aligned by the aligner AL to the edge exposure unit
EEW (FIG. 3) and the placement buffer unit P-BF1 (FIG. 4).
In this case, after the alignment for the substrate W is per-
formed in the aligner AL, the edge exposure processing is
performed on the substrate W in the edge exposure unit EEW.
The substrate W after the edge exposure processing is placed
on the placement buffer unit P-BF1.

[0099] Further, the transport mechanism 137 (FIG. 4) takes
out the substrate W after the exposure processing and the
thermal processing from the thermal processing unit PHP
(FIG. 3) that is adjacent to the cleaning drying processing
block 14A. The transport mechanism 137 sequentially trans-
ports the substrate W to the cooling unit CP (FIG. 3), any one
of'the development processing chambers 31, 32 (FIG. 2), the
thermal processing unit PHP (FIG. 3) and the substrate plat-
form PASS6 (FIG. 4).

[0100] In this case, the development processing for the
substrate W is performed by the development processing unit
139 in any one of the development processing chambers 31,
32 after the substrate W is cooled to a temperature suitable for
the development processing in the cooling unit CP. Thereaf-
ter, the thermal processing for the substrate W is performed in
the thermal processing unit PHP, and the substrate W is placed
on the substrate platform PASS6.

[0101] The transport mechanism 138 (FIG. 4) transports
the substrate W after the resist film formation that is placed on
the substrate platform PASS7 to the aligner AL (FIG. 3).
Then, the transport mechanism 138 sequentially transports
the substrate W aligned by the aligner AL to the edge expo-
sure unit EEW (FIG. 3) and the placement buffer unit P-BF2
(FIG. 4).

[0102] Further, the transport mechanism 138 (FIG. 4) takes
out the substrate W after the exposure processing and the
thermal processing from the thermal processing unit PHP
(FIG. 3) that is adjacent to the cleaning drying processing
block 14. The transport mechanism 138 sequentially trans-
ports the substrate W to the cooling unit CP (FIG. 3), any one
of'the development processing chambers 33, 34 (FIG. 2), the
thermal processing unit PHP (FIG. 3) and the substrate plat-
form PASS8 (FIG. 4). The processing contents for the sub-
strate W in the development processing chambers 33, 34 and
the lower thermal processing section 304 are similar to the
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processing contents for the substrate W in the above-men-
tioned development processing chambers 31, 32 and upper
thermal processing section 303.

[0103] In the cleaning drying processing block 14A, the
transport mechanism 141 (FIG. 1) transports the substrate W
that is placed on the placement buffer unit P-BF1, P-BF2
(FIG. 4) to the cleaning drying processing unit SD1 (FIG. 2)
in the cleaning drying processing section 161. Subsequently,
the transport mechanism 41 transports the substrate W from
the cleaning drying processing unit SD1 to the placement
cooling unit P-CP (FIG. 4). In this case, the substrate W is
cooled in the placement cooling platform P-CP to a tempera-
ture suitable for the exposure processing in the exposure
device 15 (FIG. 1) after the cleaning and drying processing
for the substrate W are performed in the cleaning drying
processing unit SD1.

[0104] The transport mechanism 142 (FIG. 1) transports
the substrate W after the exposure processing thatis placed on
the substrate platform PASS9 (FIG. 4) to the cleaning drying
processing unit SD2 (FIG. 3) in the cleaning drying process-
ing section 162. Further, the transport mechanism 142 trans-
ports the substrate W after the cleaning and drying processing
to the thermal processing unit PHP (FIG. 3) in the upper
thermal processing section 303 or the thermal processing unit
PHP (FIG. 3) in the lower thermal processing section 304
from the cleaning drying processing unit SD2. In this thermal
processing unit PHP, post-exposure bake (PEB) processing is
performed.

[0105] In the interface block 14, the transport mechanism
146 (FIG. 1) transports the substrate W before the exposure
processing that is placed on the placement cooling platform
P-CP (FIG. 4) to the substrate inlet 15a (FIG. 1) of the expo-
sure device 15. Further, the transport mechanism 146 (FIG. 1)
takes out the substrate W after the exposure processing from
the substrate outlet 155 (FIG. 1) of the exposure device 15 and
transports the substrate W to the substrate platform PASS9
(FIG. 4).

[0106] When the exposure device 15 cannot receive the
substrate W, the substrate W before the exposure processing is
temporarily stored in the placement buffer unit P-BF1,
P-BF2. Further, when the development processing unit 139
(FIG. 2) in the second processing block 13 cannot receive the
substrate W after the exposure processing, the substrate W
after the exposure processing is temporarily stored in the
placement buffer unit P-BF1, P-BF2.

[0107] In the present embodiment, the processing for the
substrate W in the coating processing chambers 21, 22, the
development processing chambers 31, 32 and the upper ther-
mal processing sections 301, 303 that are provided above, and
the processing for the substrate W in the coating processing
chambers 23, 24, the development processing chambers 33,
34 and the lower thermal processing sections 302, 304 that are
provided below can be concurrently performed. Thus, it is
possible to improve throughput without increasing a foot-
print.

[0108] (6) Aligners

[0109] FIG. 5 is a schematic perspective view for explain-
ing a configuration of the aligner AL. FIG. 6 is a plan view of
the aligner AL of FIG. 5 with the substrate W being held. As
shown in FIGS. 5 and 6, the aligner AL includes a moving
device 500, a rotation holding device 504 and a line sensor
505. The moving device 500 includes a support member 501,
aY direction movable portion 502 and an X direction movable
portion 503.
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[0110] TheY direction movable portion 502 is configured
to be movable in the Y direction with respect to the support
member 501. The X direction movable portion 503 is config-
ured to be movable in the X direction with respect to the Y
direction movable portion 502. The rotation holding device
504 is fixed to the X direction movable portion 503. The
rotation holding device 504 is made of a suction-type spin
chuck, for example, and sucks the back surface of the sub-
strate W and holds the substrate W. This rotation holding
device 504 is driven to be rotated about a rotation axis RA in
the vertical direction by a motor (not shown) provided at the
X direction movable portion 503. Thus, the substrate W is
rotated about the rotation axis RA.

[0111] An origin position O is set in advance in the aligner
AL. Here, coordinates of the origin position O are (0, 0). In an
initial state, the Y direction movable portion 502 and the X
direction movable portion 503 are positioned such that the
rotation axis RA of the rotation holding device 504 coincides
with the origin position O.

[0112] A CCD (a charge-coupled device) line sensor is
used as the line sensor 505, for example. The line sensor 505
is used to measure a position of the outer periphery of the
substrate W inthe X direction. The line sensor 505 is arranged
to extend in the X direction.

[0113] FIG.7isablockdiagram showing a configuration of
a control system of the aligner AL. As shown in FIG. 7, the
aligner AL further includes a memory 506 and a controller
510. Correction information for performing the alignment for
the substrate W, described below, is stored in the memory 506.
The controller 510 is constituted by a CPU (Central Process-
ing Unit). The controller 510 may be realized by the controller
114 of FIG. 1.

[0114] The controller 510 controls theY direction movable
portion 502 and the X direction movable portion 503 of the
moving device 500 and the rotation holding device 504 based
onoutput signals of the line sensor 505. Further, the controller
510 controls the Y direction movable portion 502 and the X
direction movable portion 503 of the moving device 500 and
the rotation holding device 504 based on the correction infor-
mation stored in the memory 506.

[0115] A direction of a straight line that connects a center
WC and the notch NT of the substrate W is referred to as a
direction of the notch NT. In the present embodiment, the X
direction is a reference direction. An angle, which the direc-
tion of the notch N'T forms with the reference direction (the X
direction) is referred to as a rotation direction offset amount
Boff. In the example of FIG. 6, the direction of the notch NT
coincides with the reference direction. That is, the rotation
direction offset amount Boff is 0°.

[0116] Further, an amount of deviation from the rotation
axis RA to the center WC of the substrate W in the X direction
is referred to as an X offset amount Xoff, and an amount of
deviation from the rotation axis RA to the center WC of the
substrate W in the Y direction is referred to as a Y offset
amount Yoff. In the example of FIG. 6, the center WC of the
substrate W does not coincide with the rotation axis RA of the
rotation holding device 504. That is, the center WC of the
substrate W deviates from the rotation axis RA.

[0117] The rotation holding device 504 is rotated by 360°
about the rotation axis RA. Thus, the substrate W held by the
rotation holding device 504 is rotated by 360°. During the
rotation of the substrate W, the controller 510 of FIG. 7
acquires the output signal of the line sensor 505 as position
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data. The position data indicates the position of the X direc-
tion of the outer periphery of the substrate W that is detected
by the line sensor 505.

[0118] Here, a method of calculation of the position of the
center WC and the notch NT of the substrate W will be
described with reference to FIG. 8. FIG. 8 is a diagram show-
ing one example of the position data acquired based on the
output signals of the line sensor 505. In FIG. 8, the ordinate
indicates the position data, and the abscissa indicates the
rotation angle of the substrate W.

[0119] When the center WC of the substrate W deviates
from the rotation axis RA, a value of the position data changes
as the substrate W is rotated as shown in FIG. 8. The controller
510 acquires the position data for every rotation of the sub-
strate W by 0.1°, for example. In this case, 3600 of the
position data are acquired. The controller 510 detects position
data Pn corresponding to the notch NT based on a change in
the position data and calculates the rotation direction offset
amount Goff of the notch NT based on the rotation angle
corresponding to the position data Pn.

[0120] Further, the controller 510 calculates the X offset
amount Xoff and theY offset amount Yoff of the center WC of
the substrate W with respect to the rotation axis RA based on
a change in the position data.

[0121] Letting the position data when the rotation angles of
the substrate W are 0°, 90°, 180° and 270° be respective PAO,
PA1,PA2 and PA3. In this case, the X offset amount Xoff and
the Y offset amount Yoff are calculated in the following for-
mula.

Xoff=(P40-P42)/2 (6]
Yoff=(P41-PA43)/2 ()]
[0122] Further, letting the position data when the rotation

angles of the substrate W are 45°, 135°, 225° and 315° be
respective PBO, PB1, PB2 and PB3. In this case, the X offset
amount Xoff and the Y offset amount Yoff are calculated in
the following formula.

Xoff=(PB1-PB3)/2xsin 45°~(PBO-PB2)/2xcos 45° 3)
Yoff=(PB1-PB3)/2xcos 45°~(PB0-PB2)/2xsin 45° e
[0123] When the notch NT is at any one of the rotation

angles 45°,135°,225° and 315° or a position in the vicinity of
them, the X offset amount Xoff and the Y offset amount Yoff
are calculated using the above formulas (1), (2). Further,
when the notch NT is at any one of the rotation angles 0°, 90°,
180°, 270° or a position in the vicinity of them, the X offset
amount Xoff and the Y offset amount Yoff are calculated
using the above formulas (3), (4).

[0124] (7) Acquisition of Correction Information

[0125] In the present embodiment, the transport mecha-
nism 127,128,137, 138 of FIG. 4 performs the transportation
of the substrate W according to a predetermined transport
path during installation or maintenance of the substrate pro-
cessing apparatus 100. The teaching for correcting deviation
between a position at which the substrate W is to be supported
and a position at which the substrate W is actually supported
is not performed on the transport mechanism 127, 128, 137,
138. Here, in the present embodiment, the position at which
the substrate W is to be supported is the spin chuck 25 of FIG.
2 and a spin chuck (not shown) of the edge exposure unit
EEW of FIG. 3.

[0126] Therefore, when the substrate W is transported to
the spin chuck 25 by the transport mechanism 127, 128, the
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substrate W is sometimes held by the spin chuck 25 with a
rotational center of the spin chuck 25 being deviating from the
center WC of the substrate W. Similarly, when the substrate W
is transported to the edge exposure unit EEW by the transport
mechanism 137, 138, the substrate W is sometimes held by
the spin chuck with a rotational center of the spin chuck of the
edge exposure unit EEW being deviating from the center WC
of the substrate W.

[0127] In the present embodiment, the alignment for the
substrate W is performed in advance by the aligner AL such
that, when the substrate W is transported to the spin chuck 25,
the rotational center of the spin chuck 25 coincides with the
center WC of the substrate W. The rotational center of the spin
chuck 25 is equivalent to a reference position. Similarly, the
alignment for the substrate W is performed in advance by the
aligner AL such that, when the substrate W is transported to
the edge exposure unit EEW, the rotational center of the spin
chuck of the edge exposure unit EEW coincides with the
center WC of the substrate W.

[0128] Regarding the aligner AL provided in the upper
thermal processing section 301 (FIG. 3) of the first processing
block 12, steps of acquiring the correction information for
performing the alignment will be described below. FIG. 9 is a
block diagram showing a relationship between the aligner AL
and the plurality of spin chucks 25. In FIG. 9, two spin chucks
25 in the coating processing chamber 21 are referred to as the
spin chucks 25a, 255, respectively, and two spin chucks 25 in
the coating processing chamber 22 are referred to as the spin
chucks 25¢, 254, respectively.

[0129] As shown in FIG. 9, the correction information Cla,
CIb, Clc, CId are stored in the memory 506 of the aligner AL
provided in the upper thermal processing section 301. The
correction information Cla to CId are correction information
for performing the alignment such that the rotational centers
of the spin chucks 254 to 254 respectively coincide with the
centers WC of the substrates W. The correction information
Clato Cld are acquired during the installation or maintenance
of'the substrate processing apparatus 100 and are stored in the
memory 506. The steps of acquiring the correction informa-
tion Cla will be described below.

[0130] FIGS. 10 to 13 are diagrams for explaining the steps
of'acquiring the correction information Cla. In the description
of the FIGS. 10 to 13, a direction in which an arrow X is
directed is referred to as a +X direction, and a direction that is
opposite to the arrow X is referred to as a —X direction.
Further, a direction in which an arrow 'Y is directed is referred
to as a +Y direction, and a direction opposite to the arrow Y is
referred as a -Y direction.

[0131] First, as shown in FIG. 10, with the rotation axis RA
of the rotation holding device 504 coinciding with the origin
position O, the substrate W is carried in the aligner AL and
held by the rotation holding device 504. A position of the
center WC of the substrate W at this time is P1.

[0132] Here, the X offset amount Xoff and the Y offset
amount Yoff of the substrate W are calculated. The calculated
X offset amount Xoff andY offset amount Yoff are Xoftl and
Yoftl, respectively. Therefore, coordinates of the position P1
are (Xoffl, Yoftl).

[0133] Next, as indicated by a one-dotted dashed arrow in
FIG. 10, the substrate W is moved by a distance Lx in the +X
direction and is moved by a distance Ly in the +Y direction by
the transport mechanism 127. Thus, as shown in FIG. 11, the
substrate W is transported from the aligner AL to the spin
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chuck 254. At this time point, a rotational center 25C of the
spin chuck 25a does not coincide with the center WC of the
substrate W.

[0134] Subsequently, as indicated by a one-dotted and
dashed arrow in FIG. 11, the substrate W is rotated by a
predetermined angle by the spin chuck 25a. The rotation
angle of the substrate W is preferably 180°. In this case, the
rotational center 25C of the spin chuck 254 is a middle point
between the center WC of the substrate W of FIG. 11 before
the rotation and the center WC of the substrate W of FIG. 12
after the rotation.

[0135] Thereafter, as indicated by a one-dotted and dashed
arrow in FIG. 12, the substrate W is moved by the distance [.x
in the =X direction and is moved by the distance Ly in the -Y
direction by the transport mechanism 127. Thus, as shown in
FIG. 13, the substrate W is transported from the spin chuck
25a to the aligner AL. A position of the center WC of the
substrate W at this time is P2.

[0136] Here, the X offset amount Xoff and the Y offset
amount Yoff of the substrate W are calculated. The calculated
X offset amount Xoffand Y offset amount Yoff are Xoff2 and
Yoft2, respectively. Therefore, coordinates of the position P2
are (Xoff2, Xoft2).

[0137] Next, a correction position P0 is calculated based on
the calculated X offset amounts Xoffl, Xoff2 and Y offset
amounts Yoff1, Yoff2. The correction position P0 is a position
at which the center WC of the substrate W is to be in the
aligner ALL when the substrate W is transported from the
aligner AL to the spin chuck 25q in order for the center WC of
the substrate W to coincide with the rotational center 25C of
the spin chuck 25 in the spin chuck 25q. That is, with the
center WC of the substrate W coinciding with the correction
position PO in the aligner AL, when the substrate W is trans-
ported from the aligner AL to the spin chuck 254, the center
WC of the substrate W coincides with the rotational center
25C of the spin chuck 254. In the example of FIG. 13, the
correction position P0 is a middle point between the positions
P1, P2. An X coordinate of the correction position PO is
(Xoff1+Xoff2)/2, and a Y coordinate of the correction posi-
tion PO is (Yoffl1+Yoft2)/2.

[0138] The correction positions PO corresponding to the
respective spin chucks 2556 to 254 of FIG. 9 are calculated by
the steps as described above. The correction positions P0
corresponding to the respective spin chucks 25a to 254 are
stored in the memory 506 of FIG. 9 as the correction infor-
mation Cla to CId, respectively. Further, the correction infor-
mation Cla to CId may include constant values of the rotation
direction offset amounts Boff corresponding to the spin
chucks 254 to 254 as correction directions.

[0139] (8) Alignment for Substrate

[0140] Next, the alignment for the substrate W by the
aligner AL during the processing for the substrate W will be
described. FIGS. 14 to 16 are diagrams for explaining the
alignment for the substrate W in the substrate processing by
the first processing block 12.

[0141] Inthe first processing block 12, the transport mecha-
nism 127 sequentially transports the substrate W placed on
the substrate platform PASS1 of FIG. 4 to the adhesion rein-
forcement processing unit PAHP (FIG. 3), the cooling unit CP
(FIG. 3) and the aligner AL (FIG. 3). At this time, the rotation
axis RA of the rotation holding device 504 coincides with the
origin position O. In this state, as shown in FIG. 14, the
substrate W on which the adhesion reinforcement processing
and the cooling processing are performed is held by the rota-
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tion holding device 504. Here, the X offset amount Xoff, the
Y offset amount Yoff and the rotation direction offset amount
Boff of the substrate W are calculated. Thus, a direction of the
center WC and the notch NT of the substrate W are detected.
[0142] Next, the alignment for the substrate W is performed
by the aligner AL as shown in FIG. 15 based on the correction
information stored in the memory 506 of FIG. 9. In the align-
ment, the substrate W is rotated by the rotation holding device
504 such that the rotation direction offset amount Ooff is the
constant value. In the example of FIG. 15, the rotation direc-
tion offset amount 0off is 90°. Here, the constant value of the
rotation direction offset amount Ooff is included in the cor-
rection information Clc as the correction direction. Further,
the correction position PO is acquired based on the correction
information Clc stored in the memory 506. The substrate W is
moved in the X and Y directions by the moving device 500
such that the center WC of the rotated substrate W coincides
with the acquired correction position P0.

[0143] Next, as indicated by a one-dotted dashed arrow in
FIG. 15, the substrate W is moved by a predetermined con-
stant distance in the +X direction and is moved by a prede-
termined constant distance in the +Y direction by the trans-
port mechanism 127. Thus, as shown in FIG. 16, the substrate
W is held by the spin chuck 25¢ with the direction of the notch
NT being constant and the rotational center 25C of the spin
chuck 25¢ coinciding with the center WC of the substrate W.
In this state, in the coating processing chamber 22, the anti-
reflection film is formed on the substrate W by the coating
processing unit 129 (FIG. 2).

[0144] Thereafter, the transport mechanism 127 sequen-
tially transports the substrate W on which the anti-reflection
film is formed in the coating processing chamber 22 to the
thermal processing unit PHP (FIG. 3), the cooling unit CP
(FIG. 3) and the aligner AL. At this time, the rotation axis RA
of the rotation holding device 504 coincides with the origin
position O. In this state, the substrate W on which the thermal
processing and the cooling processing are performed is held
by the rotation holding device 504 as described above. Here,
the direction of the center WC and the notch NT of the
substrate W are detected.

[0145] Next, inthe aligner AL, the substrate W is rotated by
the rotation holding device 504 such that the rotation direc-
tion offset amount Ooff is the constant value. Here, the con-
stant value of the rotation direction offset amount Ooff is
included in the correction information Cla as the correction
direction. Further, the correction position P0 is acquired
based on the correction information Cla stored in the memory
506 of FIG. 9. The substrate W is moved in the X and Y
directions by the moving device 500 such that the center WC
of'the rotated substrate W coincides with the acquired correc-
tion position P0.

[0146] Subsequently, the substrate W is moved by a prede-
termined constant distance in the +X direction and is moved
by a predetermined constant distance in the +Y direction by
the transport mechanism 127. Thus, the substrate W is held by
the spin chuck 25a with the direction of the notch NT being
constant and the rotational center 25C of the spin chuck 25a
of FIG. 10 coinciding with the center WC of the substrate W.
In this state, the resist film is formed on the substrate W by the
coating processing unit 129 (FIG. 2) in the coating processing
chamber 21 (FIG. 2).

[0147] Thereafter, the substrate W on which the resist film
is formed in the coating processing chamber 21 is sequen-
tially transported to the thermal processing unit PHP (FIG. 3)
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and the substrate platform PASS5 (FIG. 4). Thus, the sub-
strate W on which the thermal processing is performed is
placed on the substrate platform PASSS.

[0148] In the transportation of the above-mentioned sub-
strate W, the alignment for the substrate W is performed by
the aligner AL based on the correction information corre-
sponding to the position at which the substrate W is to be
supported. Specifically, the alignment for the substrate W for
coincidence of'the rotational center 25C of the spin chuck 25¢
with the center WC of the substrate W is performed based on
the correction information Clc. Further, the alignment for the
substrate W for coincidence of the rotational center 25C of the
spin chuck 25q with the center WC of the substrate W is
performed based on the correction information Cla.

[0149] Therefore, the rotational center 25C of the spin
chuck 25¢ can coincide with the center WC of the substrate W
in the coating processing chamber 22, and the rotational
center 25C of the spin chuck 254 can coincide with the center
WC of the substrate W in the coating processing chamber 21.
Thus, accuracy of formation of the anti-reflection film of the
substrate W and accuracy of formation of the resist film of the
substrate W can be improved. Further, because the processing
is performed on the substrates W with the directions of the
notches NT being constant, the accuracy of the formation of
the anti-reflection films and the accuracy of the formation of
the resist films of the plurality of substrates W can be uniform.
[0150] (9) Effects

[0151] In the present embodiment, the plurality of correc-
tion information Cla to CId respectively corresponding to the
plurality of spin chucks 25q to 25d are acquired in advance
during the acquisition of the correction information and are
stored in the memory 506. During the processing for the
substrate W, the position of the substrate W is adjusted by the
aligner AL before the substrate W is transported from the
aligner AL to any one of the spin chucks 25a to 254 during the
processing for the substrate W based on the correction infor-
mation corresponding to the spin chuck 25 stored in the
memory 506. The substrate W of which the position is
adjusted by the aligner AL is transported to the spin chuck 25
by the transport mechanism 127.

[0152] This configuration causes the plurality of correction
information Cla to CId for adjusting the position of the sub-
strate W by the aligner AL to be acquired in advance and to be
stored in the memory 506. Therefore, the alignment for the
coincidence of the center WC of the substrate W with the
rotational center 25C of each spin chuck 254 to 254 is per-
formed by the aligner AL before the transportation of the
substrate W. Further, the alignment for the coincidence of the
direction of the notch NT of the substrate W with the constant
direction is performed by the aligner AL before the transpor-
tation of the substrate W.

[0153] Thus, during the processing for the substrate W, in
the substrate W that is transported to the one spin chuck 25q
to 25d by the transport mechanism 127, the center WC coin-
cides with the rotational center 25C in the spin chuck 25 and
the notch NT is directed in the constant direction. In this state,
the substrate W is supported by the spin chuck 25.

[0154] Inthis case, it is not necessary to perform the teach-
ing on the transport mechanism 127 for the coincidence of the
center WC of'the substrate W with the rotational center 25C of
each spin chuck 25a to 25d. Therefore, a large amount of
time, which an operator conventionally requires for the teach-
ing operation, can be reduced, and work efficiency of the
substrate processing apparatus 100 can be improved. Further,
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the substrate W can be transported to each spin chuck 25a to
25d such that deviation between the substrate W and each spin
chuck 25a to 254 is reduced regardless of a distance of trans-
portation of the transport mechanism 127.

[0155] Further, the processing is performed on the substrate
W that is rotated by each spin chuck 25a to 254 with the center
WC of the substrate W coinciding with the rotational center
25C of each spin chuck 25a to 25d and the notch NT being
directed in the constant direction. Thus, accuracy of the pro-
cessing for the substrate W can be improved, and the accuracy
of the processing for the plurality of substrates W can be
uniform.

[2] Second Embodiment

[0156] While the position at which the substrate W is to be
supported is the center of the rotation holding device such as
the spin chuck in the first embodiment, the invention is not
limited to this. The position at which the substrate W is to be
supported may be a thermal processing unit and the like that
does not have the rotation holding device. In the second
embodiment, alignment for the substrate W that is transported
to the thermal processing unit is performed by the aligner. As
for the substrate processing apparatus according to the second
embodiment, differences from the substrate processing appa-
ratus 100 according to the first embodiment will be described
below.

[0157] FIGS. 17A, 17B, 17C are diagrams showing a con-
figuration of the thermal processing unit PHP. FIG. 17A is a
plan view of the thermal processing unit PHP, and FIG. 17B
is a cross sectional view taken along the line A-A of the
thermal processing unit PHP of FIG. 17A. As shown in FIG.
17A, the thermal processing unit PHP includes a heater 401
and a plurality of guide members 402. The heater 401 is a
disk-shaped hot plate. The plurality of guide members 402 are
provided along an edge of the heater 401 at substantially
equal intervals. In the example of FIG. 17A, the six guide
members 402 are provided at intervals of substantially 60°.
[0158] As shown in FIG. 17B, each guide member 402 has
a truncated cone shape. When the substrate W is arranged in
a region that is surrounded by the plurality of guide members
402, the substrate W is led downward along inclined side
surfaces of the guide members 402 as indicated by the arrow
in FIG. 17C. Thus, with a supporting center 401C of the
heater 401 coinciding with the center WC of the substrate W,
the substrate W is supported above the heater 401.

[0159] Inthe present embodiment, the aligner AL is further
provided in the interface block 14 of FIG. 1. The aligner AL
is arranged above the substrate platform PASS9 of FIG. 4, for
example. Steps of acquiring the correction information for
performing the alignment for the substrate W that is trans-
ported from the aligner AL in the interface block 14 to the
thermal processing unit PHP in the upper thermal processing
section 303 of the second processing block 13 of FIG. 3 will
be described below.

[0160] FIGS. 18 and 19 are diagrams for explaining steps of
acquiring the correction information in the second embodi-
ment. First, as shown in FIG. 18, with the supporting center
401C of the heater 401 coinciding with the center WC of the
substrate W, the substrate W is supported in the thermal
processing unit PHP. In this case, the supporting center 401C
of'the heater 401 is equivalent to the reference position. Here,
the substrate W may be supported in the thermal processing
unit PHP by the transfer of the substrate W from the aligner
AL to the thermal processing unit PHP by the transport
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mechanism 142. Alternatively, the substrate W may be sup-
ported in the thermal processing unit PHP by a user of the
substrate processing apparatus 100.

[0161] Next, as indicated by a one-dotted dashed arrow in
FIG. 18, the substrate W is moved by a predetermined con-
stant distance in the +X direction and is moved by a prede-
termined constant distance in the +Y direction by the trans-
port mechanism 142. Thus, as shown in FIG. 19, the substrate
W is transported from the thermal processing unit PHP to the
aligner AL. The position of the center WC of the substrate W
at this time is a correction position P0.

[0162] Here, the rotation axis RA of the rotation holding
device 504 coincides with the origin position O. The X offset
amount Xoff and the Y offset amount Yoff of the substrate W
are calculated, so that the correction position PO is calculated.
In this case, coordinates of the correction position PO are
(Xoff, Yoff). The respective correction positions PO corre-
sponding to the plurality of other respective thermal process-
ing units PHP are calculated by the similar steps. The plurality
of respective calculated correction positions P0 are stored in
the memory 506 of FIG. 9 as the plurality of respective
correction information. The correction information may
include the constant value of the rotation direction offset
amount Boff corresponding to the thermal processing unit
PHP as the correction direction.

[0163] Next, the alignment for the substrate W by the
aligner AL during the processing for the substrate W will be
described. First, the transport mechanism 142 (FIG. 1)
sequentially transports the substrate W after the exposure
processing that is placed on the substrate platform PASS9
(FIG. 4) to the cleaning drying processing unit SD2 and the
aligner AL.

[0164] Inaninitial state, the rotation axis RA of the rotation
holding device 504 coincides with the origin position O. In
this state, the substrate W on which the cleaning drying pro-
cessing is performed is held by the rotation holding device
504. Here, the X offset amount Xoff, the’Y offset amount Yoff
and the rotation direction offset amount Ooff of the substrate
W are calculated. Thus, the direction of the center WC and the
notch NT of the substrate W are detected.

[0165] Subsequently, the substrate W is rotated by the rota-
tion holding device 504 in the aligner AL based on the cor-
rection information stored in the memory 506 of FIG. 9 such
that the rotation direction offset amount Ooff is the constant
value. Here, the constant value of the rotation direction offset
amount Ooff is included in the correction information as the
correction direction. Further, the correction position PO is
acquired based on the correction information stored in the
memory 506 of FIG. 9. The substrate W is moved in the X and
Y directions by the moving device 500 such that the center
WC of the rotated substrate W coincides with the acquired
correction position P0.

[0166] Thereafter, the substrate W is moved by a predeter-
mined constant distance in the +X direction and is moved by
a predetermined constant distance in the +Y direction by the
transport mechanism 142. Thus, the substrate W is supported
in the thermal processing unit PHP with the direction of the
notch NT being constant and the supporting center 401C of
the heater 401 of the thermal processing unit PHP coinciding
with the center WC of the substrate W. In this state, PEB
processing is performed on the substrate W.

[0167] In the transportation of the above-mentioned sub-
strate W, the alignment for the substrate W is performed by
the aligner AL based on the correction information corre-
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sponding to the position at which the substrate W is to be
supported. Specifically, the alignment for the substrate W for
the coincidence of the supporting center 401C of the heater
401 of the thermal processing unit PHP with the center WC of
the substrate W is performed based on the correction infor-
mation.

[0168] Therefore, the supporting center 401C of the heater
401 can coincide with the center WC of the substrate W in the
thermal processing unit PHP. Thus, accuracy of the PEB
processing for the substrate W can be improved. Further,
because the processing is performed on the substrate W with
the direction of the notch NT being constant, accuracy of the
PEB processing for the plurality of substrates W can be uni-
form. Further, because the processing is performed on the
substrate W with the direction of the notch NT being constant,
when a malfunction occurs in the PEB processing for the
substrate W, it is easier to perform analysis of the cause.

[3] Other Embodiments

[0169] (1) While the transport mechanism 127, 128, 137,
138, 142 is a transport robot that can freely transport the
substrate W in the X, Y and Z directions in the first and second
embodiments, the invention is not limited to this. The trans-
port mechanism 127, 128, 137, 138, 142 may be a single-axis
robot (an electric slider) that can transport the substrate W in
one direction. Alternatively, the transport mechanism 127,
128, 137, 138, 142 may be a cylindrical coordinate robot.
[0170] In a case in which the transport mechanism 127,
128, 137, 138, 142 is any one of these robots, even when the
teaching is performed on the transport mechanism 127, 128,
137, 138, 142, the direction of the notch NT cannot coincide
with a specific direction with respect to the center of the
substrate W. However, the alignment for the substrate W is
performed in advance in the aligner AL, so that the direction
of'the notch NT can coincide with the specific direction with
respect to the center of the substrate W using the single-axis
robot or the cylindrical coordinate robot.

[0171] (2) The alignment is performed such that the direc-
tion of the notch NT coincides with the specific direction with
respectto the center WC ofthe substrate W, and the alignment
is performed such that the center WC of the substrate W
coincides with the specific position in the first and second
embodiments. However, the invention is not limited to this.
When it is not necessary to unify the directions of the notches
NT of the plurality of substrates W, the alignment may be
performed such that the center WC of the substrate W coin-
cides with a specific position without the coincidence of the
direction of the notch NT with the specific direction with
respect to the center WC of the substrate W.

[0172] (3) While the plurality of correction information Cla
to CId respectively corresponding to the plurality of spin
chucks 254 to 25d are stored in the memory 506 of the aligner
AL in the first and second embodiments, the invention is not
limited to this. The one correction information corresponding
to the one spin chuck 25 may be stored in the memory 506 of
the aligner AL.

[0173] (4) While the substrate W is rotated by 180° by the
spin chuck during the acquisition of the correction informa-
tion of FIG. 11 in the first embodiment, the invention is not
limited to this. The substrate W may be rotated by the spin
chuck by any angle during the acquisition of the correction
information of FIG. 11. In this case, the correction position PO
of FIG. 13 can be calculated by a geometric operation based
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on the position of the center WC before the rotation of the
substrate W and the position of the center WC after the rota-
tion of the substrate W.

[4] Correspondences Between Constituent Elements
in Claims and Parts in Preferred Embodiments

[0174] Inthe following paragraphs, non-limiting examples
of correspondences between various elements recited in the
claims below and those described above with respect to vari-
ous preferred embodiments of the present invention are
explained.

[0175] Inthe above-mentioned embodiments, the substrate
W is an example of a substrate, the substrate processing
apparatus 100 is an example of a substrate processing appa-
ratus and the rotational center 25C or the supporting center
401C is an example of a reference position. The coating
processing chamber 21 to 24, the edge exposure unit EEW or
the thermal processing unit PHP is an example of a substrate
supporter, the aligner AL is an example of a position adjuster
and the transport mechanism 127, 128, 137, 138, 142 is an
example of a transport device.

[0176] The correction information Cla to Cld is an example
of correction information, the memory 506 is an example of a
storage, the controller 510 is an example of a controller, the
correction position P0 is an example of a correction position
and the spin chuck 25 is an example of a first rotation holding
device. The guide member 402 is an example of a guide
mechanism, the rotation holding device 504 is an example of
a substrate holder or a second rotation holding device, the
moving device 500 is an example of a moving device and the
line sensor 505 is an example of a position detector and the
notch NT is an example of a notch.

[0177] As each of constituent elements recited in the
claims, various other elements having configurations or func-
tions described in the claims can be also used.

[0178] While preferred embodiments of the present inven-
tion have been described above, it is to be understood that
variations and modifications will be apparent to those skilled
in the art without departing the scope and spirit of the present
invention. The scope of the present invention, therefore, is to
be determined solely by the following claims.

INDUSTRIAL APPLICABILITY

[0179] The present invention can be effectively utilized for
processing various types of substrates.

I/We claim:

1. A substrate processing apparatus that performs process-

ing on a substrate, comprising:

one or plurality of substrate supporters that have preset
reference positions and support the substrate;

a position adjustor that is configured to be capable of
adjusting a position of the substrate that is carried in;

a transport device that is configured to be capable of trans-
porting the substrate between the position adjuster and
the one or plurality of substrate supporters;

a storage that stores one or plurality of correction informa-
tion, corresponding to the one or plurality of substrate
supporters, acquired in advance for the adjustment ofthe
position of the substrate by the position adjustor; and

a controller that controls the position adjustor to adjust the
position of the substrate before the substrate is trans-
ported from the position adjuster to one substrate sup-
porter of the one or plurality of substrate supporters
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during the processing for the substrate based on correc-
tion information, corresponding to the one substrate
supporter, of the one or plurality of correction informa-
tion stored in the storage, wherein
each ofthe one or plurality of correction information indi-
cates the position to be adjusted by the position adjustor
when the substrate is transported from the position
adjustor to each of the one or plurality of substrate sup-
porters by the transport device in order for a center of the
transported substrate to coincide with the reference posi-
tion in the substrate supporter.
2. The substrate processing apparatus according to claim 1,
wherein
each of the one or plurality of correction information
includes a position with which the center of the substrate
is to coincide in the position adjustor before the trans-
portation of the substrate to each of the one or plurality
of substrate supporters as a correction position, and
the controller controls the position adjustor such that the
center of the substrate coincides with the correction
position corresponding to the one substrate supporter
before the transportation of the substrate to the one sub-
strate suppotrter.
3. The substrate processing apparatus according to claim 2,
wherein
each of the one or plurality of substrate supporters includes
a first rotation holding device that holds the substrate in
a horizontal attitude and rotates the substrate about a
rotation axis,
the position adjustor has a reference axis and is configured
to detect an amount of deviation between the center of
the substrate that is carried in and the reference axis,
the controller controls the transport device such that the
substrate is transported from the position adjustor to
each substrate supporter, controls the first rotation hold-
ing device such that the transported substrate is rotated
by a predetermined angle, controls the transport device
such that the substrate is transported from the substrate
supporter to the position adjustor, detects an amount of
deviation detected by the position adjustor before the
transportation from the position adjuster to each sub-
strate supporter as a first amount of deviation, detects an
amount of deviation detected by the position adjustor
after the transportation from the substrate supporter to
the position adjustor as a second amount of deviation
and calculates the correction position based on the first
and second amounts of deviation, during acquisition of
the correction information, wherein
the storage stores the one or plurality of correction posi-
tions, corresponding to the one or plurality of substrate
supporters, calculated by the controller as the one or
plurality of correction information.
4. The substrate processing apparatus according to claim 3,
wherein
the predetermined angle is 180 degrees.

5. The substrate processing apparatus according to claim 3,
wherein
each of the one or plurality of substrate supporters is con-
figured to perform the processing on the substrate
rotated by the first rotation holding device during the
processing for the substrate.
6. The substrate processing apparatus according to claim 2,
wherein
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each of the one or plurality of substrate supporters includes
a guide mechanism that leads a position of the center of
the substrate to the reference position,

the position adjustor has a reference axis and is configured
to detect an amount of deviation between the center of
the substrate that is carried in and the reference axis,

the position of the center of the substrate is led to the
reference position by the guide mechanism in each ofthe
one or plurality of substrate supporters during acquisi-
tion of the correction information,

the controller controls the transport device such that the
substrate is transported from each of the one or plurality
of substrate supporters to the position adjustor, acquires
an amount of deviation detected by the position adjustor
after transportation from the substrate supporter to the
position adjustor and calculates the correction position
based on the acquired amount of deviation, during
acquisition of the correction information, and

the storage stores the one or plurality of correction posi-
tions, corresponding to the one or plurality of substrate
supporters, calculated by the controller as the one or
plurality of correction information.

7. The substrate processing apparatus according to claim 6,

wherein

each of the one or plurality of substrate supporters is con-
figured to perform temperature processing on the sub-
strate during the processing for the substrate.

8. The substrate processing apparatus according to claim 2,

wherein

the position adjustor includes

a substrate holder that holds the substrate,

a moving device that moves the substrate holder in a two-
dimensional direction that is orthogonal to the reference
axis, and

a position detector that detects a position of an outer
periphery of the substrate held by the substrate holder,
and

the controller calculates a position of the center of the
substrate based on the position of the outer periphery of
the substrate detected by the position detector, and con-
trols the moving device based on the calculated position
of the center of the substrate such that the center of the
substrate held by the substrate holder coincides with the
correction position corresponding to the one substrate
supporter, before the transportation of the substrate to
the one substrate supporter during the processing for the
substrate.

9. The substrate processing apparatus according to claim 2,

wherein

each of the one or plurality of substrate holders has a preset
reference direction,

the position adjuster is configured to be capable of adjust-
ing a direction of the substrate that is carried in, and

each of the one or plurality of correction information
includes a direction to be adjusted by the position adjus-
tor when the substrate is transported to each of the one or
plurality of substrate supporters from the position
adjuster in order for a direction of the transported sub-
strate to coincide with the reference direction in the
substrate supporter.

10. The substrate processing apparatus according to claim

9, wherein

each of the one or plurality of correction information

includes a direction with which a direction of a notch of
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the substrate is to coincide in the position adjuster before
the transportation of the substrate to each of the one or
plurality of substrate supporters as a correction direc-
tion, and

the controller controls the position adjustor such that the
direction of the notch of the substrate coincides with the
correction direction corresponding to the one substrate
supporter, before the transportation of the substrate to
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and the moving device based on the calculated position
of the center of the substrate and the calculated direction
of the notch of the substrate such that the direction of the
notch of the substrate held by the second rotation hold-
ing device coincides with the correction direction corre-
sponding to the one substrate supporter, before the trans-
portation of the substrate to the one substrate supporter
during the processing for the substrate.

12. A substrate processing method for performing process-
ing on a substrate, including the steps of:

storing one or plurality of correction information, corre-

sponding to one or plurality of substrate supporters,

the one substrate supporter.
11. The substrate processing apparatus according to claim
10, wherein
the position adjuster includes

a second rotation holding device that holds the substrate in
a horizontal attitude and rotates the substrate about a
rotation axis,

a moving device that moves the second rotation holding
device in a two-dimensional direction that is orthogonal
to the reference axis, and

a position detector that detects a position of an outer
periphery of the substrate rotated by the second rotation
holding device, and

the controller calculates the position of the center of the
substrate and the direction of the notch of the substrate
based on the position of the outer periphery of the sub-
strate detected by the position detector, controls the sec-
ond rotation holding device and the moving device
based on the calculated position of the center of the
substrate and the calculated direction of the notch of the
substrate such that the center of the substrate held by the
second rotation holding device coincides with the cor-
rection position corresponding to the one substrate sup-
porter, and controls the second rotation holding device

acquired in advance for adjustment of a position of the
substrate by a position adjustor;

adjusting the position ofthe substrate by the position adjus-

tor based on the correction information, corresponding
to one substrate supporter, of the one or plurality of
correction information stored in the storage before the
substrate is transported from the position adjustor to one
substrate supporter of the one or plurality of substrate
supporters during the processing for the substrate; and

transporting the substrate of which the position is adjusted

by the position adjustor to the one substrate supporter by
a transport device, wherein

each of' the one or plurality of correction information indi-

cates the position to be adjusted by the position adjustor
when the substrate is transported to each of the one or
plurality of substrate supporters from the position adjus-
tor by the transport device in order for a center of the
transported substrate to coincide with a reference posi-
tion in the substrate supporter.
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