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EXPOSURE APPARATUS AND METHOD FOR 
PRODUCING DEVICE 

CROSS-REFERENCE 

[0001] This application is a Division of application Ser. 
No. 11/147,356 ?led Jun. 8, 2005, Which in turn is a 
Continuation of International Application No. PCT/JP03/ 
015587 ?led Dec. 5, 2003 claiming the conventional priority 
of Japanese patent Application Nos. 2002-357957 ?led on 
Dec. 10, 2002 and 2003-305279 ?led on Aug. 28, 2003. The 
disclosures of these prior applications are incorporated 
herein by reference in their entireties. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to an exposure appa 
ratus for exposing a substrate With a pattern image projected 
by a projection optical system While ?lling, With a liquid, at 
least a part of a space betWeen the projection optical system 
and the substrate. The present invention also relates to a 
liquid-removing apparatus to be used for the exposure 
apparatus, and a method for producing a device based on the 
use of the exposure apparatus. 

[0004] 2. Description of the Related Art 

[0005] Semiconductor devices and liquid crystal display 
devices are produced by the so-called photolithography 
technique in Which a pattern formed on a mask is transferred 
onto a photosensitive substrate. The exposure apparatus, 
Which is used in the photolithography step, includes a mask 
stage for supporting the mask and a substrate stage for 
supporting the substrate. The pattern on the mask is trans 
ferred onto the substrate via a projection optical system 
While successively moving the mask stage and the substrate 
stage. In recent years, it is demanded to realiZe the higher 
resolution of the projection optical system in order to 
respond to the further advance of the higher integration of 
the device pattern. As the exposure Wavelength to be used 
becomes shorter, the resolution of the projection optical 
system is higher. As the numerical aperture of the projection 
optical system becomes larger, the resolution of the projec 
tion optical system is higher. Therefore, the exposure Wave 
length, Which is used for the exposure apparatus, is short 
ened year by year, and the numerical aperture of the 
projection optical system is increased as Well. The exposure 
Wavelength, Which is dominantly used at present, is 248 nm 
of the KrF excimer laser. HoWever, the exposure Wavelength 
of 193 nm of the ArF excimer laser, Which is shorter than the 
above, is also practically used in some situations. When the 
exposure is performed, the depth of focus (DOF) is also 
important in the same manner as the resolution. The reso 
lution R and the depth of focus 6 are represented by the 
folloWing expressions respectively. 

R=k1'7\/NA (1) 

O=Ik2';\/NA2 (2) 

[0006] In the expressions, 7» represents the exposure Wave 
length, NA represents the numerical aperture of the projec 
tion optical system, and k1 and k2 represent the process 
coef?cients. According to the expressions (1) and (2), the 
folloWing fact is appreciated. That is, When the exposure 
wavelength 7» is shortened and the numerical aperture NA is 
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increased in order to enhance the resolution R, then the 
depth of focus 6 is narroWed. 

[0007] If the depth of focus 6 is too narroWed, it is di?icult 
to match the substrate surface With respect to the image 
plane of the projection optical system. It is feared that the 
margin is insuf?cient during the exposure operation. Accord 
ingly, the liquid immersion method has been suggested, 
Which is disclosed, for example, in International Publication 
No. 99/49504 as a method for substantially shortening the 
exposure Wavelength and Widening the depth of focus. In 
this liquid immersion method, the space betWeen the loWer 
surface of the projection optical system and the substrate 
surface is ?lled With a liquid such as Water or any organic 
solvent to utiliZe the fact that the Wavelength of the exposure 
light beam in the liquid is 1/n as compared With that in the 
air (n represents the refractive index of the liquid, Which is 
about 1.2 to 1.6 in ordinary cases) so that the resolution is 
improved and the depth of focus is magni?ed about n times. 

[0008] When the substrate is subjected to the exposure 
process by using the liquid immersion method, the liquid 
remains in some cases on the surface of the substrate after 
the exposure process. If the substrate is transported in a state 
in Which the remaining liquid adheres to the substrate, then 
the liquid falls from the substrate during the transport, and 
inconveniences arise, for example, such that respective 
apparatuses and members, Which are disposed around the 
transport passage, become rusty due to the fallen liquid, 
and/or the cleanness cannot be maintained in the environ 
ment in Which the exposure apparatus is arranged. In other 
cases, the environmental change (humidity change) is 
caused by the fallen liquid around the exposure apparatus. If 
the humidity change is caused, the folloWing problems arise. 
That is, for example, any ?uctuation arises in the air on the 
optical path of the optical interferometer Which is to be used 
to measure the position of the stage. The position of the stage 
is not measured accurately, and it is impossible to obtain any 
desired pattern transfer accuracy. Further, for example, if the 
development process is executed in a state in Which the 
liquid adheres to the substrate after the exposure process, it 
is feared that any device having desired performance cannot 
be produced. 

SUMMARY OF THE INVENTION 

[0009] The present invention has been made taking the 
foregoing circumstances into consideration, an object of 
Which is to provide an apparatus Which is capable of 
suppressing the device deterioration caused by the liquid 
adhered to a substrate after the exposure When the exposure 
process is performed While ?lling the space betWeen the 
projection optical system and the substrate With the liquid, 
an exposure apparatus in Which the apparatus is incorpo 
rated, and a method for producing a device based on the use 
of the exposure apparatus. 

[0010] In order to solve the problems as described above, 
the present invention adopts the folloWing features corre 
sponding to FIGS. 1 to 15 as illustrated in embodiments. 
HoWever, parenthesiZed symbols affixed to respective ele 
ments merely exemplify the elements, With Which it is not 
intended to limit the respective elements. 

[0011] According to a ?rst aspect of the present invention, 
there is provided an exposure apparatus (EX) for transfer 
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ring an image of a pattern via a liquid (50) onto a substrate 
(P) to expose the substrate (P) therewith, the exposure 
apparatus (EX) comprising: 

[0012] a projection optical system (PL) Which projects the 
image of the pattern onto the substrate (P); 

[0013] a connecting section (IF) Which is connected to a 
processing apparatus (C/D) for processing the exposed sub 
strate (P); and 

[0014] a liquid-removing unit (100, 22, 33, 34) Which 
removes the liquid (50) adhered to the substrate (P) before 
the substrate (P) is transported to the processing apparatus 
(C/D) through the connecting section (IF). 

[0015] According to the present invention, the liquid 
removing unit is provided, Which removes the liquid 
adhered to the substrate before the substrate is transported to 
the processing apparatus Which performs a predetermined 
process for the substrate to Which the exposure process has 
been applied. Accordingly, the predetermined process can be 
performed for the substrate in a state in Which the liquid is 
removed. Therefore, it is possible to produce a device having 
desired performance. 

[0016] According to a second aspect of the present inven 
tion, there is provided an exposure apparatus (EX) for 
transferring an image of a pattern via a liquid (50) onto a 
substrate (P) to expose the substrate (P) thereWith, the 
exposure apparatus (EX) comprising: 

[0017] a projection optical system (PL) Which projects the 
image of the pattern onto the substrate (P); 

[0018] a liquid-removing unit (100, 22, 33, 34) Which 
removes the liquid (50) adhered to the substrate (P); 

[0019] a ?rst transport member (H2, 43) Which transports 
the exposed substrate (P) to the liquid-removing unit (100, 
22, 33, 34); and 

[0020] a second transport member (H3, 44) Which trans 
ports, from the liquid-removing unit (100, 22, 33, 34), the 
substrate (P) from Which the liquid (50) has been removed 
by the liquid-removing unit (100, 22, 33, 34). 

[0021] According to the present invention, the liquid 
removing unit is provided, Which removes the liquid for the 
exposure adhered to the substrate after the exposure for the 
substrate. Therefore, it is possible to suppress the occurrence 
of inconveniences Which Would be otherWise caused, for 
example, such that the liquid falls from the substrate during 
the transport of the liquid, resulting in the environmental 
change. In this arrangement, the substrate, Which has been 
subjected to the exposure process by the liquid immersion 
method and to Which the liquid is adhered, can be trans 
ported to the liquid-removing unit by the ?rst transport 
member. Further, the substrate, from Which the liquid has 
been removed by the liquid-removing unit, is transported by 
the second transport member Which is provided separately 
from the ?rst transport member. Accordingly, it is possible 
to transport the substrate to a predetermined position in a 
state in Which no liquid is adhered to the substrate. In the 
present invention, it is preferable that at least a part of a 
surface of the ?rst transport member is liquid-repellent. 

[0022] According to a third aspect of the present inven 
tion, there is provided an exposure apparatus (EX) for 
transferring an image of a pattern via a liquid (50) onto a 
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substrate (P) to expose the substrate (P) thereWith, the 
exposure apparatus (EX) comprising: 

[0023] a projection optical system (PL) Which projects the 
image of the pattern onto the substrate (P); 

[0024] a transport system (H) Which transports the 
exposed substrate (P); and 

[0025] a liquid-removing unit (100, 22, 33, 34) Which is 
provided on a transport passage for the substrate (P) and 
Which removes the liquid (50) adhered to the substrate (P), 
Wherein: 

[0026] the liquid-removing unit (100, 22, 33, 34) has a 
cover (25, 30, 40) Which covers at least a part of surround 
ings of the substrate (P) so that the liquid (50) is prevented 
from being scattered When the liquid (50) is removed. 

[0027] According to the present invention, the liquid 
removing unit, Which removes the liquid for the exposure 
adhered to the substrate, is provided at an intermediate 
position of the transport passage of the transport system for 
transporting the substrate. Accordingly, it is possible to 
simultaneously perform the exposure process executed by 
the exposure apparatus (main body of exposure apparatus) 
and the liquid-removing process executed by the liquid 
removing unit provided at the intermediate position of the 
transport passage. Therefore, it is possible to execute the 
respective processes Without degrading the throughput. In 
this arrangement, the liquid-removing unit is provided With 
the cover Which avoids the scattering of the liquid. Accord 
ingly, it is possible to avoid the scattering of the liquid to the 
surroundings of the transport passage. Therefore, it is pos 
sible to avoid the environmental change such as the humid 
ity change and the occurrence of rust or the like on the 
apparatus. In the present invention, it is preferable that the 
cover includes a chamber. 

[0028] In the exposure apparatuses according to the ?rst to 
third aspects described above, it is preferable that the 
liquid-removing unit includes a Washing unit Which Washes 
the substrate after the exposure, and a Washing liquid 
adhered to the substrate is removed after the substrate is 
Washed by the Washing unit. 

[0029] According to a fourth aspect of the present inven 
tion, there is provided an exposure apparatus (EX) for 
transferring an image of a pattern via a liquid (50) onto a 
substrate (P) to expose the substrate (P) thereWith, the 
exposure apparatus (SYS, EX) comprising: 

[0030] a projection optical system (PL) Which projects the 
image of the pattern onto the substrate (P); 

[0031] 
(P); and 

[0032] a liquid-removing unit (22) Which removes the 
liquid (50) adhered to the substrate (P) before the exposed 
substrate (P) is exported from the substrate stage (PST). 

a substrate stage (PST) Which holds the substrate 

[0033] According to the present invention, the liquid, 
Which is adhered to the substrate, is removed before the 
substrate is exported from the substrate stage on Which the 
exposure process is performed. Accordingly, it is possible to 
suppress the occurrence of inconveniences Which Would be 
otherWise caused such that the liquid falls from the substrate 
during the transport of the substrate. 
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[0034] In the exposure apparatuses according to the ?rst to 
fourth aspects described above, it is also preferable that the 
substrate, to Which the liquid is adhered, is transported While 
being inclined by a predetermined angle With respect to a 
horizontal plane after the exposure. Further, the liquid 
removing unit may remove the liquid from the substrate by 
blowing off, suction, and/or drying. 

[0035] According to a ?fth aspect of the present invention, 
there is provided an exposure apparatus (EX) for transfer 
ring an image of a pattern via a liquid (50) onto a substrate 
(P) to expose the substrate (P) thereWith, the exposure 
apparatus (SYS, EX) comprising: 

[0036] a projection optical system (PL) Which projects the 
image of the pattern onto the substrate (P); 

[0037] a transport system (H) Which transports the 
exposed substrate (P); and 

[0038] a liquid-processing mechanism Which processes 
the liquid (50) fallen from the substrate (P) after the expo 
sure and Which is arranged under at least a part of a transport 
passage for the substrate (P). 

[0039] According to the present invention, When the sub 
strate after the exposure is transported by using the transport 
system, even if the liquid is adhered to the substrate, then the 
liquid, Which has fallen from the substrate during the trans 
port, is processed by using the liquid-processing mechanism, 
and thus it is possible to avoid the scattering of the liquid to 
the surroundings of the transport passage. Therefore, it is 
possible to avoid the environmental change such as the 
humidity change and the occurrence of rust or the like on the 
apparatus. The liquid-processing mechanism may include a 
gutter member Which is arranged under at least a part of the 
transport passage, and a discharge mechanism Which dis 
charges the liquid recovered by the gutter member. 

[0040] According to a sixth aspect of the present inven 
tion, there is provided an exposure apparatus (EX) for 
transferring an image of a pattern via a liquid (50) onto a 
substrate (P) to expose the substrate (P) thereWith, the 
exposure apparatus (EX) comprising: 

[0041] a projection optical system (PL) Which projects the 
image of the pattern onto the substrate (P); and 

[0042] a Washing unit (150) Which Washes the exposed 
substrate (P) before the substrate (P) is exported to a 
processing apparatus (C/D) Which processes the exposed 
substrate (P). 

[0043] According to the present invention, foreign matters 
or the like, Which adhere to the surface of the substrate 
during the liquid immersion exposure or during the transport 
of the substrate after the exposure, can be Washed out. It is 
possible to feed the clean substrate. In particular, When the 
liquid, Which is used for the liquid immersion exposure, is 
a liquid other than Water, for example, any organic liquid 
such as cedarWood oil or ?uorine-based oil, it is desirable to 
remove such a liquid by using the Washing unit so as not to 
affect the process for the substrate to be performed thereaf 
ter. 

[0044] According to a seventh aspect of the present inven 
tion, there is provided an exposure apparatus (EX) for 
transferring an image of a pattern via a liquid (50) onto a 
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substrate (P) to expose the substrate (P) thereWith, the 
exposure apparatus (SYS, EX) comprising: 

[0045] a projection optical system (PL) Which projects the 
image of the pattern onto the substrate (P); 

[0046] a ?rst transport member (H2, 43) Which transports 
the substrate (P) to Which the liquid is adhered; and 

[0047] a second transport member (H1, H3, 44) Which 
transports the substrate (P) to Which the liquid is not 
adhered. 

[0048] According to the present invention, the ?rst trans 
port member for transporting the substrate to Which the 
liquid is adhered and the second transport member for 
transporting the substrate to Which the liquid is not adhered 
are separately used. Therefore, it is possible to avoid the 
adhesion of the liquid to the second transport member and/or 
the adhesion of the liquid to the substrate transported by the 
second transport member. Thus, it is possible to suppress the 
diffusion and the scattering of the liquid. 

[0049] According to an eighth aspect of the present inven 
tion, there is provided an exposure apparatus (EX) for 
exposing a substrate (P) by radiating an exposure light beam 
onto the substrate (P) via a liquid (50), the exposure appa 
ratus (SYS, EX) comprising: 

[0050] a ?rst holding member (PST1) Which is movable 
While holding the substrate; 

[0051] a second holding member (PST2) Which is mov 
able While holding another substrate; and 

[0052] a liquid-removing unit (10, 30) Which removes the 
liquid adhered to the substrate for Which the exposure is 
completed and Which is held by the second holding member 
When the substrate, Which is held by the ?rst holding 
member, is subjected to the exposure. 

[0053] According to the present invention, at least parts of 
the exposure process for the substrate held by one holding 
member and the liquid-removing process for the substrate 
after the exposure held by the other holding member are 
performed concurrently. Accordingly, it is possible to sup 
press the decrease in the throughput Which Would be other 
Wise accompanied by the liquid-removing process. 

[0054] According to a ninth aspect of the present inven 
tion, there is provided a liquid-removing apparatus (100) to 
be used together With an exposure apparatus (EX) for 
transferring an image of a pattern via a liquid (50) onto a 
substrate (P) to expose the substrate (P) thereWith, the 
liquid-removing apparatus comprising: 

[0055] a holding section (21, 36, 43) Which holds the 
exposed substrate (P); and 

[0056] a liquid-removing mechanism (22, 33, 34, 37, 38) 
Which removes the liquid (50) for the exposure existing on 
the substrate (P). 

[0057] According to a tenth aspect of the present inven 
tion, there is provided an exposure system comprising the 
exposure apparatus of the present invention; and a process 
ing apparatus Which processes an exposed substrate. The 
processing apparatus may include at least one of a coating 
unit Which coats a base member of the substrate With a 
photosensitive material, and a developing unit Which devel 
ops the exposed substrate. 
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[0058] The present invention provides a method for pro 
ducing a device, comprising using the exposure apparatus 
according to each of the aspects described above. According 
to the present invention, it is possible to suppress the change 
of the environment of the exposure process resulting from 
the liquid adhered to the substrate and the in?uence exerted 
on a predetermined process (for example, the developing 
process) for the substrate after the exposure process. There 
fore, it is possible to produce a device having desired 
performance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0059] FIG. 1 shoWs a schematic arrangement illustrating 
an embodiment of a device-producing system as an exposure 
apparatus of the present invention. 

[0060] FIG. 2 shoWs a vieW illustrating those shoWn in 
FIG. 1 as vieWed from an upper position. 

[0061] FIG. 3 shoWs a schematic arrangement illustrating 
an embodiment of a main body of an exposure apparatus to 
perform the exposure process. 

[0062] FIG. 4 shoWs an exemplary arrangement of supply 
noZZles and recovery noZZles. 

[0063] FIG. 5 shoWs a schematic arrangement illustrating 
an embodiment of a liquid-removing unit according to the 
present invention. 

[0064] FIG. 6 shoWs a schematic arrangement illustrating 
another embodiment of a liquid-removing unit according to 
the present invention. 

[0065] FIGS. 7A and 7B shoW a schematic arrangement 
illustrating still another embodiment of a liquid-removing 
unit according to the present invention. 

[0066] FIG. 8 shoWs a schematic arrangement illustrating 
still another embodiment of a liquid-removing unit accord 
ing to the present invention. 

[0067] FIG. 9 shoWs a schematic arrangement illustrating 
still another embodiment of a liquid-removing unit accord 
ing to the present invention. 

[0068] FIG. 10 shoWs a schematic arrangement illustrat 
ing still another embodiment of a liquid-removing unit 
according to the present invention. 

[0069] FIG. 11 shoWs a schematic arrangement illustrat 
ing still another embodiment of a liquid-removing unit 
according to the present invention. 

[0070] FIG. 12 shoWs a schematic arrangement illustrat 
ing still another embodiment of a liquid-removing unit 
according to the present invention. 

[0071] FIG. 13 shoWs another embodiment of a device 
producing system as an exposure apparatus of the present 
invention. 

[0072] FIG. 14 shoWs still another embodiment of a 
device-producing system as an exposure apparatus of the 
present invention. 

[0073] FIG. 15 shoWs a How chart illustrating exemplary 
steps of producing a semiconductor device. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS OF THE INVENTION 

First Embodiment 

[0074] The exposure apparatus and the method for pro 
ducing the device according to the present invention Will be 
explained beloW With reference to the draWings. FIG. 1 
shoWs a schematic arrangement as vieWed from a side 
position, illustrating an embodiment of a device-producing 
system provided With an exposure apparatus of the present 
invention. FIG. 2 shoWs a vieW illustrating those shoWn in 
FIG. 1 as vieWed from an upper position. 

[0075] With reference to FIGS. 1 and 2, the device 
producing system SYS includes an exposure apparatus EX 
SYS and a coater-developer apparatus C/D-SYS. The expo 
sure apparatus EX-SYS includes an interface section IF 
Which forms a connecting section With respect to the coater 
developer apparatus C/D-SYS, a main body of the exposure 
apparatus EX Which projects an image of a pattern onto a 
substrate P via a projection optical system PL and a liquid 50 
to expose the substrate P While ?lling the space betWeen the 
projection optical system PL and the substrate P With the 
liquid 50, a transport system H Which transports the sub 
strate P betWeen the interface section IF and the main body 
of exposure apparatus EX, a liquid-removing unit 100 Which 
is provided at an intermediate position of a transport passage 
of the transport system H and Which removes the liquid 
adhered to the substrate P after the exposure process, and a 
control unit CONT Which collectively controls the entire 
operation of the exposure apparatus EX-SYS. The coater 
developer system C/D-SYS includes a coating unit C Which 
coats a base member of the substrate P to be subjected to the 
exposure process With a photoresist (photosensitive agent), 
and a developing unit (processing unit) D Which performs 
the developing process for the substrate P after being sub 
jected to the exposure process performed by the main body 
of exposure apparatus EX. The main body of exposure 
apparatus EX is arranged in a ?rst chamber unit CH1 in 
Which the cleanness is managed. On the other hand, the 
coating unit C and the developing unit D are arranged in a 
second chamber unit CH2 Which is provided separately from 
the ?rst chamber unit CH1. The ?rst chamber unit CH1 for 
accommodating the main body of exposure apparatus EX 
and the second chamber unit CH2 for accommodating the 
coating unit C and the developing unit D are connected by 
the interface section IF. In the folloWing description, the 
coating unit C and the developing unit D, Which are accom 
modated in the second chamber unit CH2, are appropriately 
referred to as “main coater-developer body C/D” in combi 
nation. 

[0076] As shoWn in FIG. 1, the main body of exposure 
apparatus EX includes an illumination optical system IL 
Which illuminates a mask M supported by a mask stage MST 
With an exposure light beam EL, a projection optical system 
PL Which projects an image of a pattern of the mask M 
illuminated With the exposure light beam EL onto the 
substrate P, and a substrate stage PST Which supports the 
substrate P. The main body of exposure apparatus in this 
embodiment adopts the so-called tWin-stage system Which 
includes the tWo substrate stages PST1, PST2. Speci?ed 
constructions of the tWin-stage system are disclosed in 
literatures including, for example, Japanese Patent Applica 
tion Laid-open Nos. 10-163099 and 10-214783, Published 
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Japanese Translation of PCT International Publication for 
Patent Application No. 2000-505958, and US. Pat. Nos. 
6,341,007, 6,400,441, 6,549,269, and 6,590,634, and refer 
ence may be made thereto. United States Patents described 
above are incorporated herein by reference Within a range of 
permission of the domestic laWs and ordinances of the state 
designated or selected in this international application. In the 
present invention, it is possible to adopt the tWin-stage 
system disclosed in any one of the literatures described 
above. The main body of exposure apparatus EX in this 
embodiment is a scanning type exposure apparatus (so 
called scanning stepper) in Which the substrate P is exposed 
With the pattern formed on the mask M While synchronously 
moving the mask M and the substrate P in mutually different 
directions (opposite directions) in the scanning directions. In 
the folloWing explanation, the X axis direction resides in the 
synchronous movement direction (scanning direction) for 
the mask M and the substrate P in the horiZontal plane, the 
Y axis direction resides in the direction (non-scanning 
direction) perpendicular to the X axis direction in the 
horizontal plane, and the Z axis direction resides in the 
direction Which is perpendicular to the X axis and the Y axis 
directions and Which is coincident With the optical axis AX 
of the projection optical system PL. The directions about the 
X axis, the Y axis, and the Z axis are designated as 0X, BY, 
and 0Z directions respectively. The term “substrate” referred 
to herein includes those obtained by coating a semiconduc 
tor Wafer With a resist, and the term “mask” includes a reticle 
formed With a device pattern to be subjected to the reduction 
projection onto the substrate. 

[0077] The transport system H includes a ?rst transport 
unit H1 Which imports (loads) the substrate P before being 
subjected to the exposure process to the substrate stage PST, 
a second transport unit H2 Which exports (unloads) the 
substrate P after being subjected to the exposure process 
from the substrate stage PST and Which transports the 
substrate P to the liquid-removing unit 100, and a third 
transport unit H3 Which transports the substrate P betWeen 
the liquid-removing unit 100 and the interface section IF. 
The ?rst, second, and third transport units H1, H2, and H3 
are provided in the ?rst chamber unit CH1. The substrate P, 
Which is subjected to the coating process of the photoresist 
by the main coater-developer body C/D (coating unit C), is 
delivered to the third transport unit H3 via the interface 
section IF. In this embodiment, an opening and a shutter for 
opening/closing the opening are provided at a portion of 
each of the ?rst and second chamber units CH1, CH2 to face 
the interface section IF. The shutter is opened during the 
operation for transporting the substrate P to the interface 
section IF. The third transport unit H3 delivers the substrate 
P before being subjected to the exposure process to the ?rst 
transport unit H1 via the liquid-removing unit 100. When the 
substrate P is delivered from the third transport unit H3 to 
the ?rst transport unit H1, the substrate P may be delivered 
to the ?rst transport unit H1 via an unillustrated another 
transport unit and/or a relay unit Without passing through the 
liquid-removing unit 100. The ?rst transport unit H1 loads 
the delivered substrate P to the substrate stage PST of the 
main body of exposure apparatus EX. The substrate P after 
being subjected to the exposure process is unloaded from the 
substrate stage PST by the aid of the second transport unit 
H2. The second transport unit H2 delivers the unloaded 
substrate P to the third transport unit H3 via the liquid 
removing unit 100. The substrate P, Which has been trans 
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ported by the third transport unit H3, is carried to the main 
coater-developer body C/D (developing unit D) via the 
interface section IF. The developing unit D applies the 
developing process to the delivered substrate P. 

[0078] The ?rst transport unit H1, Which imports the 
substrate P that is not Wet before being subjected to the 
exposure process to the substrate stage PST, is used sepa 
rately from the second transport unit H2 Which exports the 
substrate P that is possibly Wet after being subjected to the 
exposure process from the substrate stage PST. Therefore, 
the liquid is not adhered to the ?rst transport unit (transport 
member) H1. It is possible to avoid the adhesion of the 
liquid, for example, to the back surface of the substrate P to 
be transported by the ?rst transport unit H1. 

[0079] FIG. 3 shoWs a schematic arrangement of the main 
body of the exposure apparatus EX. The illumination optical 
system IL is used so that the mask M, Which is supported on 
the mask stage MST, is illuminated With the exposure light 
beam EL. The illumination optical system IL includes, for 
example, an exposure light source, an optical integrator 
Which uniformiZes the illuminance of the light ?ux radiated 
from the exposure light source, a condenser lens Which 
collects the exposure light beam EL supplied from the 
optical integrator, a relay lens system, and a variable ?eld 
diaphragm Which sets the illumination area on the mask M 
illuminated With the exposure light beam EL to be slit 
shaped. The predetermined illumination area on the mask M 
is illuminated With the exposure light beam EL having a 
uniform illuminance distribution by the illumination optical 
system IL. Those usable as the exposure light beam EL 
radiated from the illumination optical system IL include, for 
example, bright lines (g-ray, h-ray, i-ray) in the ultraviolet 
region radiated, for example, from a mercury lamp, far 
ultraviolet light beams (DUV light beams) such as the KrF 
excimer laser beam (Wavelength: 248 nm), and vacuum 
ultraviolet light beams (VUV light beams) such as the ArF 
excimer laser beam (Wavelength: 193 nm) and the F2 laser 
beam (Wavelength: 157 nm). In this embodiment, the ArF 
excimer laser beam is used. 

[0080] The mask stage MST supports the mask M. The 
mask stage MST is tWo-dimensionally movable in the plane 
perpendicular to the optical axis AX of the projection optical 
system PL, i.e., in the XY plane, and it is ?nely rotatable in 
the OZ direction. The mask stage MST is driven by a mask 
stage-driving unit MSTD such as a linear motor. The mask 
stage-driving unit MSTD is controlled by the control unit 
CONT. The position in the tWo-dimensional direction and 
the angle of rotation of the mask M on the mask stage MST 
are measured in real-time by a laser interferometer. The 
result of the measurement is outputted to the control unit 
CONT. The control unit CONT drives the mask stage 
driving unit MSTD on the basis of the result of the mea 
surement obtained by the laser interferometer to thereby 
position the mask M supported on the mask stage MST. 

[0081] The projection optical system PL projects the pat 
tern on the mask M onto the substrate P at a predetermined 
projection magni?cation [3 to perform the exposure. The 
projection optical system PL includes a plurality of optical 
elements (lenses). The optical elements are supported by a 
barrel PK as a metal member. In this embodiment, the 
projection optical system PL is based on the reduction 
system having the projection magni?cation [3 Which is, for 
























