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CLEANING LIOUID, CLEANING METHOD, 
LIQUID GENERATINGAPPARATUS, 
EXPOSURE APPARATUS, AND DEVICE 

FABRICATING METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001 Priority is claimed on Japanese Patent Application 
No. 2006-328214, filed Dec. 5, 2006, the contents of which 
are incorporated herein by reference. 

BACKGROUND 

0002 1. Field of the Invention 
0003. The present invention relates to a cleaning liquid, a 
cleaning method, a liquid generating apparatus, an exposure 
apparatus, and a device fabricating method. The present 
invention particularly relates to a cleaning liquid, a cleaning 
method, and a liquid generating apparatus for cleaning mem 
bers that contact a liquid inside a liquid immersion exposure 
apparatus. 
0004 2. Description of Related Art 
0005. As disclosed in PCT International Publication No. 
WO99/495.04 and Japanese Patent Application, Publication 
NO. 2004-28.9127, a liquid immersion exposure apparatus is 
known among exposure apparatuses used in photolitho 
graphic processes that exposes a Substrate Pith exposure light 
through an exposure liquid. 

DISCLOSURE OF THE INVENTION 

Problems Solved by the Invention 
0006. In a liquid immersion exposure apparatus, there is a 
possibility that, for example, members that contact the expo 
sure liquid will become contaminated. If members of an 
exposure apparatus are left in a contaminated State, then there 
is a possibility that the degree of contamination will increase 
and that the performance of the exposure apparatus (e.g., the 
yield) will deteriorate. If the process of cleaning the members 
of the exposure apparatus requires a lot of time, then the 
exposure apparatus operating ratio and device productivity 
decline. In addition, depending on the cleaning technique that 
is used, there is a possibility that the exposure apparatus will 
be damaged inadvertently. Consequently, there is a demand to 
develop a technology that can clean the exposure apparatus 
efficiently and satisfactorily. 
0007. A purpose of some aspects of the invention is to 
provide a cleaning liquidanda cleaning method that can clean 
the exposure apparatus satisfactorily, as well as a liquid gen 
erating apparatus that can feed that cleaning liquid. 
0008 Another purpose is to provide an exposure appara 
tus that can prevent the deterioration of performance that is 
caused by the contamination of the members, and a device 
fabricating method that uses the exposure apparatus. 

SUMMARY 

0009. A first aspect of the invention provides a cleaning 
liquid that is Supplied to an exposure apparatus in order to 
clean at least part of the exposure apparatus, which exposes a 
Substrate with exposure light through an exposure liquid, 
wherein a prescribed gas of an amount that is greater than or 
equal to the Saturation concentration is dissolved. 
0010. According to the first aspect of the invention, it is 
possible to clean the exposure apparatus satisfactorily. 
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0011. A second aspect of the invention provides a cleaning 
method that cleans at least part of the exposure apparatus, 
when a cleaning liquid according to the abovementioned 
aspect is Supplied to the exposure apparatus. 
0012. According to the second aspect of the invention, it is 
possible to clean the exposure apparatus satisfactorily and to 
prevent deterioration in the performance of the exposure 
apparatus. 
0013 A third aspect of the invention provides a liquid 
generating apparatus that feeds a cleaning liquid according to 
the abovementioned aspects. 
0014. According to the third aspect of the invention, it is 
possible to clean the exposure apparatus satisfactorily and to 
prevent deterioration in the performance of the exposure 
apparatus. 
0015. A fourth aspect of the invention provides an expo 
Sure apparatus that exposes a Substrate with exposure light 
through an exposure liquid and that comprises a passageway 
in which a cleaning liquid, in which a prescribed gas of an 
amount that is greater than or equal to the Saturation concen 
tration is dissolved, flows. 
0016. According to the fourth aspect of the invention, it is 
possible to prevent deterioration in performance that is 
caused by contamination. 
0017. A fifth aspect of the invention provides a device 
fabricating method that comprises the steps of exposing the 
Substrate using the exposure apparatus according to the 
abovementioned aspects; and developing the exposed Sub 
Strate. 

0018. According to the fifth aspect of the invention, it is 
possible to use the exposure apparatus, which prevents dete 
rioration in performance, to fabricate a device. 

EFFECTS OF THE INVENTION 

0019. According to the some aspects of the present inven 
tion, it is possible to clean an exposure apparatus satisfacto 
rily and to prevent deterioration in the performance of the 
exposure apparatus that is caused by contamination. Accord 
ingly, it is possible to expose a Substrate satisfactorily and 
thereby to fabricate a device that has a desired performance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0020 FIG. 1 is a schematic block diagram that shows a 
device fabrication system according to a first embodiment. 
0021 FIG. 2 is a view for explaining one example of the 
operation of a liquid generating system according to the first 
embodiment. 
0022 FIG. 3 is a view for explaining one example of the 
operation of the liquid generating system according to the 
first embodiment. 
0023 FIG. 4 is a schematic block diagram that shows the 
exposure apparatus according to the first embodiment. 
0024 FIG. 5 is a cross sectional view that shows the vicin 
ity of a nozzle member according to the first embodiment. 
0025 FIG. 6 is a view for explaining a detection apparatus 
according to the first embodiment. 
0026 FIG. 7 is a view for explaining one example of the 
operation of the exposure apparatus. 
0027 FIG. 8 is a view that shows the results of an experi 
ment that was conducted in order to verify that the cleaning 
effect is produced by a cleaning operation that uses a cleaning 
liquid. 
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0028 FIG. 9 is a schematic block diagram that shows the 
device fabrication system according to a second embodiment. 
0029 FIG. 10 is a schematic block diagram that shows the 
exposure apparatus according to a third embodiment. 
0030 FIG. 11A is a view for explaining one example of 
the operation of a liquid Supply apparatus according to a third 
embodiment. 
0031 FIG. 11B is a view for explaining one example of the 
operation of a liquid Supply apparatus according to a third 
embodiment. 
0032 FIG. 12 is a schematic block diagram that shows the 
exposure apparatus according to a fourth embodiment. 
0033 FIG. 13 is a schematic block diagram that shows the 
exposure apparatus according to a fifth embodiment. 
0034 FIG. 14A is a view that shows the state wherein the 
contamination state of a Substrate stage is being detected. 
0035 FIG. 14B is a view that shows the state wherein the 
contamination state of a Substrate stage is being detected. 
0036 FIG. 15 is a flow chart diagram that depicts one 
example of a process for fabricating a microdevice. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0037. The following explains the embodiments of the 
present invention referencing the drawings, but the present 
invention is not limited thereto. Furthermore, the following 
explanation defines an XYZ orthogonal coordinate system 
and the positional relationships of the members are explained 
referencing this system. Furthermore, prescribed directions 
within the horizontal plane are the X axial directions, direc 
tions that are orthogonal to the X axial directions in the 
horizontal plane are the Yaxial directions, and directions that 
are orthogonal to the X axial directions and the Y axial direc 
tions (i.e., the vertical directions) are the Z axial directions. In 
addition, the rotational (the inclined) directions around the X. 
Y. and Z axes are the OX, OY, and 0Z directions, respectively. 

First Embodiment 

0038. The first embodiment will now be explained. FIG. 1 
is a schematic block diagram that shows an exposure system 
SYS according to a first embodiment. In FIG. 1, the exposure 
system SYS comprises an exposure apparatus EX, which 
exposes a Substrate P with exposure light EL, and a liquid 
generating system LS that generates a prescribed liquid. 
0039. The exposure apparatus EX of the present embodi 
ment is au exposure apparatus that uses the liquid immersion 
method in order to shorten the exposure wavelength Substan 
tially improve the resolution, as well as increase the depth of 
focus substantially, and exposes the substrate P with the expo 
Sure light EL through exposure liquid LQ. 
0040. The liquid generating system LS is capable of gen 
erating the exposure liquid LQ and a cleaning liquid LC that 
is Supplied to the exposure apparatus EX in order to clean at 
least part of the exposure apparatus EX. The liquid generating 
system LS of the present embodiment comprises an exposure 
liquid producing apparatus 10, which produces the exposure 
liquid LQ, and a cleaning liquid producing apparatus 20, 
which is capable of generating the cleaning liquid LC. The 
exposure apparatus EX comprises a piping system 30 that 
forms a passageway for at least one of the exposure liquid LQ. 
which is produced by the exposure liquid producing appara 
tus 10, and the cleaning liquid LC, which is produced by the 
cleaning liquid producing apparatus 20. The piping system 30 
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comprises a passageway in order to Supply at least one of the 
exposure liquid LQ and the cleaning liquid LC to, for 
example, a nozzle member (discussed later in detail) of the 
exposure apparatus EX. 
0041. The exposure liquid producing apparatus 10 pro 
duces the exposure liquid LQ and feeds the produced expo 
Sure liquid LQ to the piping system 30. The cleaning liquid 
producing apparatus 20 produces the cleaning liquid LC and 
feeds the produced cleaning liquid LC to the piping system 
3O. 
0042. The liquid generating system LS is capable of Sup 
plying both the exposure liquid LQ, which is produced by the 
exposure liquid producing apparatus 10, and the cleaning 
liquid LC, which is produced by the cleaning liquid produc 
ing apparatus 20, to the piping system 30 of the exposure 
apparatus EX. 
0043. In the present embodiment, the exposure liquid LQ 

is pure water. The exposure liquid producing apparatus 10 
comprises a pure water producing apparatus, and is capable of 
producing the pure water. The exposure liquid producing 
apparatus 10 feeds sufficiently degasified pure water, which 
serves as the exposure liquid LQ. 
0044) The cleaning liquid LC is a prescribed liquid in 
which a prescribed gas of an amount that is greater than or 
equal to the Saturation concentration under atmospheric pres 
sure is dissolved (a prescribed liquid in which a prescribed 
gas of an amount that is greater than or equal to the soluble 
amount under atmospheric pressure is dissolved). In other 
words, the cleaning liquid LC is a prescribed liquid in which 
a prescribed gas is dissolved up to the Supersaturated State. If 
the saturation amount under atmospheric pressure is 1, then a 
dissolved amount of 1 to 4 is desirable and approximately 2 to 
3 is preferable. 
0045. In the present embodiment, the cleaning liquid LC is 
produced by dissolving the prescribe gas of an amount that is 
greater than, equal to the Saturation concentration under 
atmospheric pressure in the exposure liquid LQ. In addition, 
in the present embodiment, the prescribed gas that is dis 
Solved in the cleaning liquid LC includes nitrogen. Accord 
ingly, the cleaning liquid LC of the present embodiment is by 
dissolving nitrogen of an amount that is greater than or equal 
to the Saturation concentration under atmospheric pressure in 
pure water. 
0046. The cleaning liquid producing apparatus 20 gener 
ates the clean liquid LC by dissolving the prescribed gas 
(nitrogen) of an amount that is greater than or equal to the 
saturation concentration under atmospheric pressure in the 
exposure liquid LQ (pure water), which is produced by the 
exposure liquid producing apparatus 10. For example, the 
cleaning liquid producing apparatus 20 produces the cleaning 
liquid LC using, for example, a gas permeable membrane to 
dissolve the prescribed gas in the exposure liquid LQ until it 
reaches the Supersaturated State. 
0047. In addition, in the present embodiment, the cleaning 
liquid LC contains an alkali. The alkali includes, for example, 
ammonia. Accordingly, the cleaning liquid producing appa 
ratus 20 of the present embodiment is capable of generating 
the cleaning liquidLC by dissolving the prescribed gas (nitro 
gen) of an amount that is greater than or equal to the Saturation 
concentration under atmospheric pressure in the exposure 
liquid LQ (pure water) and then adding the alkali (ammonia) 
thereto. 
0048. The exposure apparatus EX comprises a connection 
mechanism EC. The connection mechanism EC of the expo 
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Sure apparatus EX is connected to the piping system 30 and at 
least one of the exposure liquid LQ and the cleaning liquidLC 
is Supplied to, for example, a nozzle member 8, which is 
discussed below and is installed inside a chamber CH, via the 
connection mechanism EC. 
0049. The piping system 30 comprises: a first passageway 
31, one end of which is connected to the exposure liquid 
producing apparatus 10 and the other end of which is con 
nected to a first passageway Switching mechanism (first valve 
mechanism)34; a second passageway 32, one end of which is 
connected to the cleaning liquid producing apparatus 20 and 
the other end of which is connected to the first valve mecha 
nism 34; a third passageway 33, one end of which is con 
nected to the cleaning liquid producing apparatus 20 and the 
other end of which is connected to a second passageway 
Switching mechanism (second valve mechanism)35; a fours 
passageway 36, one end of which is connected to the first 
valve mechanism 34 and the other end of which is connected 
to the second valve mechanism 35; and a fifth passageway 39, 
one end of which is connected to the second valve mechanism 
35 and the other end of which is connected to the connection 
mechanism EC. 
0050. The passageway in which the exposure liquid LQ 
flows from the first passageway 31 to the second passageway 
32 and the passageway in which the exposure liquid LQ flows 
from the first passageway 31 to the fourth passageway 36 are 
switched by the first valve mechanism 34. 
0051. In addition the passageway in which the cleaning 
liquid LC flows from the third passageway 33 to the fifth 
passageway 39 and the passageway in which the exposure 
liquid LQ flows from the fourth passageway 36 to the fifth 
passageway 39 are switched by the second valve mechanism 
35. 
0052. The cleaning liquid producing apparatus 20 com 
prises a first connecting part 37 that is connected to one end of 
the second passageway 32. 
0053. In addition, the cleaning liquid producing apparatus 
20 comprises a second connecting part 38 that is corrected to 
one end of the third passageway 33. 
0054 The exposure liquid LQ that is fed from the expo 
Sure liquid producing apparatus 10 can reach the connection 
mechanism EC of the exposure apparatus EX through the first 
passage way 31, the first, valve mechanism, 34, the fourth 
passageway 36, the second, valve mechanism 35, and the fifth 
passageway 39. 
0055. In addition, in the present embodiment, the cleaning 
liquid producing apparatus 20 is disposed on the downstream 
side of the exposure liquid producing apparatus 10, and the 
exposure liquid LQ that is fed from the exposure liquid pro 
ducing apparatus 10 can reach the cleaning liquid producing 
apparatus 20 through the first passageway 31, the first valve 
mechanism 34, and the second passageway 32. 
0056. In addition, the cleaning liquid LC that is fed from 
the cleaning liquid producing apparatus 20 can reach the 
connection mechanism EC of the exposure apparatus EX 
through the third passageway 33, the second valve mecha 
nism 35, and the fifth passageway 39. 
0057 FIG. 2 is a schematic drawing that shows a state 
wherein the liquid generating system LS Supplies the expo 
Sure liquid LQ to the exposure apparatus EX. The exposure 
apparatus EX controls the first and second valve mechanisms 
34, 35 so as to establish a passageway Such that the exposure 
liquid LQ from the exposure liquid producing apparatus 10 
reaches the connection mechanism EC of the exposure appa 
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ratus EX. As shown in FIG. 2, the exposure liquid LQ that is 
fed from the exposure liquid producing apparatus 10 flows 
through the first passageway 31 and the fourth passageway 36 
into the fifth passageway 39. 
0.058 FIG. 3 shows a state wherein the liquid generating 
system LS Supplies the cleaning liquid LC to the exposure 
apparatus EX. The exposure apparatus EX controls the first 
valve mechanism 34 so as to establish a passageway Such that 
the exposure liquid LQ from the exposure liquid producing 
apparatus 10 is Supplied to the cleaning liquid producing 
apparatus 20. As shown in FIG.3, the exposure liquid LQ that 
is fed from the exposure liquid producing apparatus 10 flows 
through the first passageway 31 and the second passageway 
32 and is Supplied to the cleaning liquid producing apparatus 
20. 

0059. The cleaning liquid producing apparatus 20 uses the 
exposure liquid LQ that is Supplied by the exposure liquid 
producing apparatus 10 to generate the cleaning liquid L.C. 
0060. In addition, the exposure apparatus EX controls the 
second valve mechanism 35 so as to establish a passageway 
Such that the cleaning liquid LC that is fed from the cleaning 
liquid producing apparatus 20 reaches the connection mecha 
nism EC of the exposure apparatus EX. As shown in FIG. 3, 
the cleaning liquid LC that is fed from the cleaning liquid 
producing apparatus 20 flows through the third passageway 
33 into the fifth passageway 39. 
0061 Thus, in the present embodiment, the cleaning liq 
uid producing apparatus 20 is disposed on the downstream 
side of the exposure liquid producing apparatus 10 and uses 
the exposure liquid LQ that is fed by the exposure liquid 
producing apparatus 10 to produce the cleaning liquid L.C. 
0062. In the following explanation, the state wherein the 
liquid generating system LS Supplies the exposure liquid LQ 
to the exposure apparatus EX, as shown in FIG. 2, is appro 
priately called a first mode, and the state wherein the liquid 
generating system LS Supplies the cleaning liquid LC to the 
exposure apparatus EX, as shown in FIG. 3, is appropriately 
called a second mode. 

0063. The exposure apparatus EX will now be explained, 
referencing FIG. 4. FIG. 4 is a schematic block diagram that 
shows the exposure apparatus EX according to the present 
embodiment. In FIG. 4, the exposure apparatus EX com 
prises: a movable mask stage 1, which holds a mask M, a 
movable substrate stage 2, which holds the substrate P; a 
movable measurement stage 3, which moves independently 
of the Substrate stage 2 and whereon a measuring instrument 
is mounted that is capable of performing measurement related 
to the exposure without holding the substrate P; a drive 
mechanism 4, which moves the mask stage 1; a drive mecha 
nism 5, which moves the Substrate stage 2 and the measure 
ment stage 3; a measurement system 6, which comprises laser 
interferometers that obtain positional information of the 
stages; an illumination system IL, which illuminates the mask 
M with the exposure light EL: a projection optical system PL, 
which projects an image of a pattern of the mask M that is 
illuminated with the exposure light EL onto the substrate P: 
and a control apparatus 7 that controls the operation of the 
entire exposure apparatus EX. In addition, in the present 
embodiment, the mask stage 1, the Substrate stage 2, the 
measurement stage 3, the drive mechanism 4, the drive 
mechanism 5, the measurement system 6, the illumination 
system IL, and the projection optical system PL are disposed 
inside the chamber CH. 
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0064. Furthermore, the substrate Preferenced here is an 
exposure Substrate for fabricating a device and can include 
one that has a base material. Such as a semiconductor wafer, 
whereon a film, Such as a photosensitive material (photore 
sist), is formed. The substrate P has a substantially circular 
shape. The mask Mincludes a reticle wherein a device pattern 
is formed that is projected onto the substrate P. La addition, a 
transmitting type mask is used as the mask M in the present 
embodiment, but a reflection type mask can also be used. 
0065. As discussed above, the exposure apparatus EX of 
the present embodiment is a liquid immersion exposure appa 
ratus that exposes the substrate P with the exposure light EL 
through the exposure liquid LQ and comprises the nozzle 
member 8 that is capable of forming an immersion space 
using the exposure liquid LQ that is Supplied by the liquid 
generating system LS so that an optical path space of the 
exposure light EL is filled with the exposure liquid LQ. The 
exposure apparatus EX exposes the Substrate P by forming 
the immersion space using the exposure liquid LQ between 
the nozzle member 8 and the substrate P, and irradiating the 
substrate P with the exposure light EL through the exposure 
liquid LQ. 
0066. In addition, in the present embodiment, the nozzle 
member 8 is capable of forming the immersion space using 
the cleaning liquid LC that is Supplied by the liquid generat 
ing system LS. 
0067 Furthermore, the optical path space of the exposure 
light EL is the space that includes the optical path through 
which the exposure light EL travels. The immersion space is 
a space that is filled with liquid (the exposure liquid LQ or the 
cleaning liquid LC). 
0068. The projection optical system PL has a plurality of 
optical elements and a last optical element FL of the plurality 
of optical elements that is closest to the image plane of the 
projection optical system PL has a light emergent Surface (a 
lower surface) that emits the exposure light EL. The substrate 
stage 2 is capable of moving on the light emergent side of the 
last optical element FL (the image plane side of the projection 
optical system PL). The measurement stage 3 is capable of 
moving on the light emergent side of the last optical element 
FL (the image plane side of the projection optical system PL) 
independently of the Substrate stage 2. 
0069. The nozzle member 8 is disposed in the vicinity of 
the last optical element FL of the projection optical system 
PL. The liquid can be retained between the nozzle member 8 
and an object that is disposed at a position at which that object 
can be irradiated by the exposure light EL from the last optical 
element FL. Namely, by holding the liquid between the 
nozzle member 8 and that object, the immersion space of the 
liquid is formed so that the optical path space of the exposure 
light EL on the light emergent side of the last optical element 
FL, specifically the optical path space of the exposure light 
EL between the last optical element FL and the object, is filled 
with the liquid. 
0070 The objects that are capable of opposing the nozzle 
member 8 and the last optical element FL include objects that 
are capable of moving on the light emergent side of the last 
optical element FL. In the present embodiment, the objects 
that can oppose the nozzle member 8 and the last optical 
element FL include at least one of the substrate stage 2 and the 
measurement stage 3. In addition, objects that are capable of 
opposing the nozzle member 8 and the last optical element FL 
include the substrate P, which is held by the substrate stage 2. 
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0071. In the present embodiment, the nozzle member 8 
forms the immersion space between itself and the last optical 
element FL on one side and the object (at least one of the 
Substrate stage 2, the measurement stage 3, and the Substrate 
P) on the other side so that part of the area (the local area) on 
the front surface of the object is covered with the liquid. 
0072. In addition, the substrate stage 2 and the measure 
ment stage 3 are capable of moving relative to the last optical 
element FL and the nozzle member 8. Therefore, the object is 
movable relative to the last optical element FL and the nozzle 
member 8 while the state wherein the immersion space is 
formed between the last optical element FL and the nozzle 
member 8 on one side and the object (at least one of the 
Substrate P, the Substrate stage 2, and the measurement stage 
3) on the other side is maintained. 
0073. The illumination system IL illuminates a prescribed 
illumination region on the mask M with the exposure light 
EL, which has a uniform luminous flux intensity distribution. 
Examples of light that can be used as the exposure light EL 
emitted from the illumination system IL include: deep ultra 
violet light (DUV light) such as bright line (g-line, h-line, or 
i-line) light emitted from, for example, a mercury lamp, and 
KrF excimer laser light (248 nm wavelength); and vacuum 
ultraviolet light TV light) such as Arf excimer laser light (193 
nm wavelength) and Flaser light (1.57 nm wavelength). ArF 
excimer laser light is used as the exposure light EL in the 
present embodiment. 
0074 The drive mechanism 4, which comprises actuators 
Such as linear motors, is capable of moving the mask stage 1 
in the X axial, Y axial, and 0Z directions in a state wherein it 
holds the mask M. Laser interferometers 6M of the measure 
ment system 6 measure the position of the mask stage 1 (and, 
in turn the mask MW. The laser interferometers 6M use 
measurement mirrors 1R, which are provided on the mask 
stage 1, to measure the position of the mask stage 1 in the X 
axial, Y axial, and 0Z directions. The control apparatus 7 
controls the position of the mask M, which is held by the mask 
stage 1, based on the measurement results of the measurement 
system 6 by driving the drive mechanism 4. 
0075. The projection optical system PL projects an image 
of the pattern of the mask M to the substrate Pat a prescribed 
projection magnification. The projection optical system PL 
comprises the plurality of optical elements that is held by a 
lens barrel PK. The projection optical system PL of the 
present embodiment is a reduction system that has a projec 
tion magnification of for example, 4, /S, or /8. Furthermore, 
the projection optical system PL may also be a unity magni 
fication system or an enlargement system. In the present 
embodiment, an optical axis AX of the projection optical 
system PL is parallel to the Z axial directions. In addition, the 
projection optical system PL may be: a dioptric system that 
does not include catoptric elements; a catoptric system that 
does not include dioptric elements; or a catadioptric system 
that includes both catoptric elements and dioptric elements. 
In addition, the projection optical system PL may form either 
an inverted image or an erect image. 
0076. The substrate stage 2 comprises a substrate holder 
2H, which detachably holds the substrate P, and the drive 
apparatus 5, which includes an actuator Such as a linear 
motor, is capable of moving the Substrate stage 2 on a base 
member BP with six degrees of freedom, i.e., in the X axial, 
Yaxial, Z axial, OX, OY, and 0Z directions, in a state wherein 
the substrate P is held by the substrate holder 2H. The sub 
strate stage 2 comprises a recessed part 2C wherein the Sub 
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strate holder 2H is disposed. An upper surface 2F that sur 
rounds the recessed part 2C of the substrate stage 2 is 
Substantially fat and is Substantially the same height as (is 
flush with) the front surface of the substrate P, which is held 
by the substrate holder 2H. Furthermore, the upper surface2F 
of the substrate stage 2 is preferably liquid repellent with 
respect to the exposure liquid LQ (the contact angle between 
the exposure liquid LQ and the upper surface 2F is preferably 
greater than or equal to 80°). 
0077. The measurement stage 3 is equipped with measur 
ing instruments, which include various photoelectric sensors 
and/or a fiducial member whereon a fiducial mark is formed 
and are capable of performing measurements related to expo 
Sure (e.g., the measurement of the luminous flux intensity of 
the exposure light EL), and the drive mechanism 5 is capable 
of moving the measurement stage 3 on the base member BP 
with six degrees of freedom, i.e., the X axial, Y axial, Z axial, 
0X, OY, and 0Z directions, in a state wherein the measuring 
instruments are installed. An upper surface 3F of the mea 
surement stage 3 is substantially flat. Furthermore, the upper 
surface 3F of the measurement stage 3 is also preferably 
liquid repellent with respect to the exposure liquid LQ (the 
contact angle between the exposure liquid LQ and the upper 
surface 3F is preferably greater than or equal to 80°). 
0078 Positions of the substrate stage 2 and of the mea 
surement stage 3 are measured by laser interferometers 6P of 
the measurement system 6. The laser interferometers 6P use 
measurement mirrors 2R, 3R of the stages 2, 3, respectively, 
to measure the positions of the stages 2, 3 in the X axial, Y 
axial, and 0Z directions. In addition, a focus leveling detec 
tion system (not shown) of the measurement system 6 detects 
surface positions (positions related to the Z axial, 0X, and OY 
directions) about both the front surface of the substrate Pheld 
by the substrate holder 2H of the substrate stage 2 and a 
prescribed area on the upper surface 3F of the measurement 
stage 3. Based on the measurement results of the laser inter 
ferometers 6P of the measurement system 6 and on the detec 
tion results of the focus leveling detection system, the control 
apparatus 7 uses the drive mechanism 5 to move the substrate 
stage 2 and thereby controls the position of the substrate P 
held by the substrate holder 2H of the substrate stage 2 and the 
position of the measurement stage 3. 
007.9 Furthermore, an exposure apparatus that comprises 
a Substrate stage, which olds a Substrate, and a measurement 
stage, whereon a measuring instrument is installed, disclosed 
in, for example, Japanese Patent Application, Publication No. 
H11-135400 (corresponding PCT International Publication 
No. WO 1999/23692) and Japanese Patent Application, Pub 
lication No. 2000-164504 (corresponding U.S. Pat. No. 
6,897,963). 
0080 FIG.5 is a view that shows the vicinity of the nozzle 
member 8. The nozzle member 8 forms the immersion space 
between itself and the object (at least one of the substrate 
stage 2, the measurement stage 3, and the Substrate P) that is 
disposed at a position that opposes the nozzle member 8 using 
the liquid (the exposure liquid LQ or the cleaning liquid LC). 
The following explains an exemplary case wherein the Sub 
strate P is disposed at a position that opposes the nozzle 
member 8, and the nozzle member 8 holds the exposure liquid 
LQ between itself and the front surface of the substrate P. 
thereby forming the immersion space. 
0081. The nozzle member 8 has a lower surface and is 
capable of holding the exposure liquid LQ between that lower 
surface and the front surface of the substrate P. By holding the 
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exposure liquid LQ between itself and the front surface of the 
substrate P, the nozzle member 8 fills the optical path space of 
the exposure light EL on the image plane side (the light 
emergent side) of the projection optical system PL with the 
exposure liquid LQ. 
I0082 In the present embodiment, the exposure apparatus 
EX forms the immersion space between the nozzle member 8 
and the substrate P so that part of the area (a local area) of the 
front surface of the substrate P is covered with the exposure 
liquid LQ. Namely, the exposure apparatus EX of the present 
embodimentadopts a local liquid immersion system wherein 
the immersion space is formed between the nozzle member 8 
and the substrate P so that part of the area on the substrate P 
that includes the projection area of the projection optical 
system PL is covered with the exposure liquid LQ during the 
exposure of the substrate P. 
0083. As shown in FIG. 5, the nozzle member 8 has a 
Supply port 81, which is capable of Supplying the exposure 
liquid LQ, and a recovery port 82, which is capable of recov 
ering the exposure liquid LQ. A porous member (mesh) 83 is 
disposed in the recovery port 82. 
I0084. In the present embodiment, the lower surface of the 
nozzle member 8 includes the lower surface of the porous 
member 83 and a flat surface 8R, which is disposed so that it 
Surrounds an opening 8K that is for passing the exposure light 
EL therethrough. 
I0085. The supply port 81 is connected to the liquid gener 
ating system LS through a Supply passageway 84, which is 
formed inside the nozzle member 8, a supply pipe 85, the 
connection mechanism EC, and the piping system 30. The 
recovery port 82 is connected to a liquid recovery apparatus 
89, which is capable of recovering the exposure liquid LQ, 
through a recovery passageway 87, which is formed inside the 
nozzle member 8, and a recovery pipe 88. 
I0086. The exposure liquid LQ, the temperature of which is 
adjusted by a temperature regulating-apparatus (not shown), 
is Supplied by the liquid generating system LS. The liquid 
recovery apparatus 89 comprises, for example, a vacuum 
system and is capable of recovering the exposure liquid LQ. 
The exposure liquid LQ that is supplied by the liquid gener 
ating system LS through the piping system 30 and the con 
nection mechanism EC is then Supplied through the Supply 
pipe 85 and the supply passageway 84 of the nozzle member 
8 to the optical path space of the exposure light EL via the 
supply port 81. In addition, the liquid recovery apparatus 89 
recovers the exposure liquid LQ via the recovery port 82 and 
through the recovery passageway 87 of the nozzle member 8 
and the recovery pipe 88. The exposure apparatus EX forms 
the immersion space of the exposure liquid LQ by performing 
the operation of Supplying the liquid LQ via the Supply port 
81 and the operation of recovering such via the recovery port 
82 in parallel so that the exposure liquid LQ fills the optical 
path space of the exposure light EL between the last optical 
element FL and the substrate P. 
I0087. In addition, in the present embodiment, the expo 
Sure apparatus EX comprises a pressure adjustment mecha 
nism 9, which is disposed in part of the supply pipe 8S inside 
the chamber CH and is capable of adjusting the pressure of the 
liquid that flows inside the supply pipe 85. The pressure 
adjustment mechanism 9 includes, for example, a valve 
mechanism. Furthermore, the pressure adjustment mecha 
nism 9 is used principally in the second mode, wherein the 
cleaning liquid LC is Supplied by the cleaning liquid produc 
ing apparatus 20, and adjusts the flow Volume of the cleaning 
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liquid LC that flows from the supply pipe 85 to the nozzle 
member 8 so that a desired pressure is applied to the cleaning 
liquid LC that resides inside the third passageway 33, the fifth 
passageway 39, and the passageway of the Supply pipe 85. In 
addition, as discussed below, the pressure adjustment mecha 
nism 9 is preferably disposed at a position that is as close as 
possible to the nozzle member 8; therefore, if the pressure 
adjustment mechanism 9 and a flow volume adjustment valve 
that adjusts the flow volume of the exposure liquid LQ Sup 
plied via the supply port 81 are installed in the supply pipe 85 
separately, then it is preferable to provide the pressure adjust 
ment mechanism 9 to the passageway between the nozzle 
member 8 and the flow volume adjustment valve for the 
exposure liquid LQ. 
0088. Furthermore, the pressure adjustment mechanism 9 
may simultaneously serve as the flow Volume adjustment 
valve for the exposure liquid LQ. 
0089. In addition, in the present embodiment, the expo 
Sure apparatus EX comprises a detection apparatus 80, which 
detects the quality (the water quality) of the exposure liquid 
LQ that is recovered via the recovery port 82. 
0090 FIG. 6 is a schematic drawing that shows one 
example of the detection apparatus 80. As shown in FIG. 6, in 
the present embodiment, the detection apparatus 80 com 
prises, for example, a TOC meter 80A, which measures the 
total organic carbon in the exposure liquid LQ that is recov 
ered via the recovery port 82, a particle counter 80B, which 
detects foreign matter (articles) in the exposure liquid LQ. 
and a specific resistance meter 80C, which measures the 
specific resistance of the exposure liquid LQ; in addition, the 
detection apparatus 80 is capable of detecting the contamina 
tion state of the exposure liquid LQ that is recovered via the 
recovery port 82. Furthermore, known apparatuses can con 
stitute the detection apparatus 80, and therefore a detailed 
explanation thereof is omitted. In addition, the measuring 
apparatuses that are included in the detection apparatus 80 are 
not limited to the ones discussed above. In addition, the 
detection apparatus 80 need not comprise all of the measuring 
apparatuses discussed above. 
0091. The following explains a method of using the expo 
Sure apparatus EX that has the abovementioned configuration 
to expose the substrate P. 
0092. When a normal exposure operation (exposure 
sequence) is performed the first valve mechanism 34 and the 
second valve mechanism 35 are set to the first mode. The 
control apparatus 7 uses, for example, the drive mechanism 5 
to dispose the measurement stage 3 at a position that opposes 
the nozzle member 8 and forms the immersion space between 
the nozzle member 8 and the measurement stage 3 using the 
exposure liquid LQ. Furthermore, the control apparatus 7 
uses the various measuring instruments, which are disposed 
in the measurement stage 3, to perform measurements 
through the immersion space that is formed with the exposure 
liquid LQ. Furthermore, based on the measurement results of 
those measuring instruments, the control apparatus 7 adjusts, 
for example, the imaging characteristics of the projection 
optical system PL and the exposure conditions to be used 
during the exposure of the substrate P, and then starts the 
operation of exposing the substrate P. The control apparatus 7 
uses the drive mechanism 5 to dispose the Substrate stage 2, 
which holds the substrate P, at a position that opposes the 
nozzle member 8 and forms the immersion space between the 
nozzle member 8 and the substrate stage 2 (the substrate P) 
using the exposure liquid LQ. 
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0093. The exposure apparatus EX of the present embodi 
ment is capable of moving the immersion space between the 
upper Surface2F of the Substrate stage 2 and the upper Surface 
3F of the measurement stage 3 by moving the Substrate stage 
2 and the measurement stage 3 together in the X and Y 
directions within a prescribed area that includes a position (a 
position that is directly below the projection optical system 
PL) that opposes the light emergent surface of the projection 
optical system PL (the last optical element FL) with respect to 
the last optical element FL and the nozzle member 8 in a state 
wherein the upper surface 2F of the substrate stage 2 and the 
upper surface 3F of the measurement stage 3 are brought 
proximate to or in contact with one another, as shown in the 
schematic drawing of FIG. 7. Accordingly, after the pre 
scribed measurement operation is performed using the mea 
Surement stage 3, it is possible to cause the nozzle member 8 
and the Substrate stage 2 to oppose one another while main 
taining the state wherein the immersion space is formed (i.e., 
the state wherein the last optical element FL contacts the 
exposure liquidLQ). Furthermore, the details of the operation 
that moves the immersion space between the upper surface2F 
of the substrate stage 2 and the upper surface 3F of the 
measurement stage 3 is disclosed in, for example, PCT Inter 
national Publication No. WO 2005/074014 (corresponding 
European Patent Application, Publication No. 1,713,113). 
0094. The control apparatus 7 exposes the substrate P by 
irradiating the substrate P with the exposure light EL through 
the immersion space, which is formed with the exposure 
liquid LQ. The control apparatus 7 causes the measurement 
stage 3 to oppose the nozzle member 8 by moving the sub 
strate stage 2 and the measurement stage 3 together in the X 
and Y directions with respect to the last optical element FL 
and the nozzle member 8 in a state wherein the upper surface 
2F of the substrate stage 2 and the upper surface 3F of the 
measurement stage 3 are brought proximate to or in contact 
with one another after the exposure of the substrate P is 
complete. Thereby, the immersion space is formed between 
the nozzle member 8 and the measurement stage 3. 
0095. Furthermore, the control apparatus 7 moves the sub 
strate stage 2, which holds the exposed substrate P, to a 
prescribed Substrate exchange position, unloads the exposed 
substrate P from the substrate stage 2, and loads the next 
substrate P to be exposed onto the substrate stage 2. In addi 
tion, during the exchange of the Substrates at the Substrate 
exchange position, the control apparatus 7 performs the mea 
Surement operation through the exposure liquid LQ using the 
measurement stage 3. After the loading of the next substrate P 
onto the Substrate stage 2 is complete, the control apparatus 7 
causes the Substrate stage 2 to oppose the nozzle member 8 by 
moving the Substrate stage 2 and the measurement stage 3 
together in the X and Y directions while maintaining the 
immersion space, the same as discussed above, and starts the 
exposure of the next substrate P. 
0096. Furthermore, the control apparatus 7 performs the 
operations discussed above repetitively to sequentially 
expose a plurality of substrates P. 
0097. During the exposure of the substrate P, the exposure 
liquid LQ contacts the lower surface of the last optical ele 
ment FL and the lower surface of the nozzle member 8. In 
addition, the exposure liquid LQ contacts the Substrate stage 
2 and the measurement stage 3. 
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0098. If these members that contact the exposure liquid 
LQ are contaminated, then there is a possibility that the expo 
sure liquid LQ that contacts these members will become 
contaminated. 
0099 For example, if foreign matter adheres to these 
members, then there is a possibility that the foreign matter 
will be mixed into the exposure liquid LQ. If the exposure 
liquid LQ becomes contaminated, then there is a possibility 
that the substrate P that contacts the exposure liquid LQ will 
become contaminated, which will affect exposure accuracy 
(e.g., cause defects in the pattern formed on the Substrate P), 
and thereby the performance of the exposure apparatus EX 
will degrade. 
0100. In particular, if the substrate stage 2 that holds the 
substrate P is left in a contaminated state, then there is a 
possibility that pattern defects will extend to a plurality of 
Substrates P, thereby increasing the damage. 
0101. In addition, if the measurement stage 3 is left in a 
contaminated State, then there is a possibility that the accu 
racy of measurements performed by the measuring instru 
ments that are installed on that measurement stage 3 will 
deteriorate and affect the exposure operation, which is per 
formed based on the results of those measurements. 
0102. In the present embodiment, the members of the 
exposure apparatus EX that contact the exposure liquid LQ 
can be cleaned, which makes it possible to prevent a deterio 
ration in measurement accuracy caused by the contamination 
of the exposure apparatus EX members, deterioration of the 
exposure accuracy, and the occurrence of pattern defects. 
0103) The exposure apparatus EX performs the operation 
of cleaning the members that contact the exposure liquid LQ 
using the cleaning liquid LC that is Supplied by the cleaning 
liquid producing apparatus 20 trough the piping system 30 
and the connection mechanism EC. 
0104. The exposure apparatus EX uses the nozzle member 
8 to form the immersion space using the cleaning liquid LC 
that is Supplied from the cleaning liquid producing apparatus 
20 and cleans at least one of the last optical element FL, the 
noZZle member 8, the Substrate stage 2, and the measurement 
stage 3 with the cleaning liquid LC of the immersion space. 
0105. The following explains one example of the opera 
tion wherein the cleaning liquid LC is used to clean at least 
part of the exposure apparatus EX. Although the exposure 
apparatus EX can use the cleaning liquid LC to clean at least 
one of the last optical element FL, the nozzle member 8, the 
Substrate stage 2, and the measurement stage 3, which contact 
the exposure liquid LQ, the following explains an exemplary 
case wherein the cleaning liquid LC is used principally to 
clean the Substrate stage 2. 
0106. As discussed above, the exposure apparatus EX 
comprises the detection apparatus 80, which detects the qual 
ity of the exposure liquid LQ that is recovered from the 
immersion space, which is formed with the exposure liquid 
LQ so that the optical path space of the exposure light EL is 
filled, via the recovery port 82. The control apparatus 7 uses 
the detection apparatus 80 to detect the quality (the water 
quality) of the exposure liquid LQ that is recovered via the 
recovery port 82 and determines whether to perform the 
cleaning operation with the cleaning liquid LC based on the 
detection results of the detection apparatus 80. 
0107 As shown in FIG. 6, the detection apparatus 80 
comprises: the TOC meter 80A, which measures the total 
organic carbon in the exposure liquid LQ, the particle counter 
80B, which detects foreign matter particles) in the exposure 
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liquid LQ, and the specific resistance meter 80C, which mea 
Sures the specific resistance of the exposure liquid LQ; in 
addition, the detection apparatus 80 is capable of detecting 
the contamination state of the exposure liquid LQ after it 
contacts the Substrate stage 2 and is recovered via the recov 
ery port 82. The control apparatus 7 uses the detection appa 
ratus 80 to detect the contamination state of the exposure 
liquid LQ that is recovered via the recovery port 82 while 
forming the immersion space between the last optical element 
FL and the nozzle member 8 on one side and the substrate 
stage 2 on the other side using the exposure liquid LQ. If, 
based on the detection results of the detection apparatus 80, it 
is determined that the exposure liquid LQ that contacted the 
Substrate stage 2 has been contaminated, then the cleaning 
operation is performed with the cleaning liquid LC. 
0108. The contamination state of the exposure liquid LQ 
that is recovered via the recovery port 82 varies in accordance 
with the contamination State of the Substrate stage 2, and 
therefore it is possible to detect (estimate) the contamination 
state of the substrate stage 2 based on the detection results of 
the detection apparatus 80. 
0.109 If it is determined, based on the detection results of 
the detection apparatus 80, that the contamination state of the 
upper Surface 2F of the Substrate stage 2 is within a permis 
sible range, then the control apparatus 7 continues the normal 
exposure operation (exposure sequence) without performing 
the cleaning operation. However, if it is determined, based on 
the detection results of the detection apparatus 80, that the 
contamination state of the upper surface 2F of the substrate 
stage 2 is not within the permissible range, then the control 
apparatus 7 performs the cleaning operation using the clean 
ing liquid L.C. 
0110. The present embodiment explained an exemplary 
case wherein the particle counter 80B of the detection appa 
ratus 80 is used to detect the amount (number) of foreign 
matter particles) in the exposure liquid LQ that is recovered 
via the recovery port 82, and the cleaning operation using the 
cleaning liquidLC is controlled based on that detection result. 
Of course, it is also acceptable to determine whether to per 
form the cleaning operation based on the measurement results 
of for example, the TOC meter 80A and/or the specific resis 
tance meter 80C. 

0111. If it is determined, based on the detection result of 
the particle counter 8013, that the amount (number) of foreign 
matter (particles) in the exposure liquid LQ that is recovered 
via the recovery port 82 is not within the permissible range, 
then the cleaning operation using the cleaning liquid LC is 
started. First, the control apparatus 7 stops the supply of the 
exposure liquid LQ via the supply port 81 of the nozzle 
member 8, and recovers the exposure liquid LQ from the 
immersion space via the recovery port 82 so as to eliminate 
the exposure liquid LQ completely from the space between 
the last optical element FL and the nozzle member 8 on one 
side and the Substrate stage 2 on the other side. 
0.112. In addition, the first valve mechanism 34 and the 
second valve mechanism 35 are set to the second mode. 
Thereby, the liquid generating system LS Supplies the clean 
ing liquid LC to the exposure apparatus EX through the 
piping system 30 and the connection mechanism EC. 
0113. The control apparatus 7 starts the operation of form 
ing the immersion space between the last optical element FL 
and the nozzle member 8 on one side and the Substrate stage 
2 on the other side using the cleaning liquid LC that is Sup 
plied by the liquid generating system LS. The cleaning liquid 
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LC that is supplied by the liquid generating system LS is 
Supplied through the Supply pipe 85 and the Supply passage 
way 84 of the nozzle member 8 to the supply port 81. The 
supply port 81 of the nozzle member 8 supplies the cleaning 
liquid LC that is fed from the liquid generating system LS to 
the Substrate stage 2, which is the cleaning target member. 
0114. In addition, the recovery port 82 of the nozzle mem 
ber 8 recovers the cleaning liquid LC, which is supplied via 
the Supply port 81, after it has contacted the Substrate stage 2, 
which is the cleaning target member. The cleaning liquid LC 
that was recovered via the recovery port 82 is then recovered 
by the liquid recovery apparatus 89 through the recovery 
passageway 87 of the nozzle member 8 and the recovery pipe 
88. 

0115. In the present embodiment, the control apparatus 7 
performs the operation of Supplying the cleaning liquid LC 
via the supply port 81 and the operation of recovering the 
cleaning liquid LC via the recovery port 82 in parallel. 
Thereby, the immersion space of the cleaning liquid LC is 
formed between the last optical element FL and the nozzle 
member 8 on one side and the substrate stage 2 on the other 
side. The Substrate stage 2 is cleaned by contacting the clean 
ing liquid L.C. Furthermore, as discussed above, the upper 
surface 2F of the substrate stage 2 is liquid repellent with 
respect to the exposure liquid LQ, and therefore is also liquid 
repellent with respect to the cleaning liquid LC, wherein 
nitrogen has been dissolved in the exposure liquid LQ. 
Accordingly, it is possible to locally form the immersion 
space of the cleaning liquid LC between the last optical ele 
ment FL and the nozzle member 8 on one side and the sub 
strate stage 2 on the other side. 
0116. Here, with the cleaning operation that uses the 
cleaning liquid LC, a clean dummy Substrate DP that is sepa 
rate from the exposure substrate P and tends not to emit 
foreign matter is held by the substrate holder 2H of the sub 
strate stage 2. The dummy substrate DP has an outer shape 
that is substantially the same as that of the exposure substrate 
P and can be held by the substrate holder 2H. In the present 
embodiment, the substrate holder 2H has a so-called pin 
chuck mechanism and thereby detachably holds the substrate 
P and the dummy substrate DP. In this case, the front surface 
of the dummy substrate DP is preferably liquid repellent with 
respect to the cleaning liquid LC (the contact angle of the 
front surface of the dummy substrate DP and the cleaning 
liquid LC is greater than or equal to 80°). Making the front 
surface of the dummy substrate DP liquid repellent in 
advance makes it possible to Suppress the spread of the clean 
ing liquid LC even if the cleaning liquid LC contacts part of 
the front surface of the dummy substrate DP. 
0117. Furthermore, it is also possible to perform the clean 
ing operation using the cleaning liquid LC in a state wherein 
the substrate holder 2H is exposed without the dummy sub 
strate DP being held by the substrate holder 2H. In so doing, 
the cleaning liquid LC naturally contacts the upper Surface2F 
of the substrate stage 2 as well as the substrate holder 2K, and 
thereby the substrate holder 2H can be cleaned satisfactorily. 
0118. In addition, the cleaning liquid LC that is supplied 
via the supply port 81 also contacts the last optical element FL 
and the nozzle member 8. The last optical element FL and the 
nozzle member 8 are also cleaned by their contact with the 
cleaning liquid L.C. 
0119. In addition, in the present embodiment, the control 
apparatus 7 uses the drive mechanism 5 to move the substrate 
stage 2 in the X and Y directions with respect to the nozzle 
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member 8 in a state wherein the immersion space is formed 
between the nozzle member 8 and the substrate stage 2 using 
the cleaning liquid LC. Thereby, a large area of the upper 
surface 2F of the substrate stage 2 can be cleaned. 
0.120. The operation of supplying the cleaning liquid LC 
via the supply port 81 and the operation of recovering the 
cleaning liquid LC via the recovery port 82 are performed in 
parallel, even when the substrate stage 2 is moved with 
respect to the nozzle member 8 in the state wherein the 
immersion space is formed using the cleaning liquid L.C. 
0121. After performing the cleaning operation using the 
cleaning liquid LC for a prescribed time, the control appara 
tus 7 eliminates the immersion space by stopping the opera 
tion of supplying the cleaning liquid LC via the Supply port 81 
of the nozzle member 8 and recovering the cleaning liquid LC 
of the immersion space using the recovery port 82 of the 
nozzle member 8. Thereby, the cleaning operation that uses 
the cleaning liquid LC is completed. 
I0122) Subsequently, the first valve mechanism 34 and the 
second valve mechanism 35 are set to the first mode, and the 
normal exposure operation (exposure sequence) starts. Fur 
thermore, before the exposure operation starts, it is preferable 
that the Supply and recovery of the exposure liquid LQ con 
tinue for a prescribed time so that the cleaning liquid LC is 
Sufficiently discharged from, for example, the fifth passage 
way 39 and the supply pipe 85. In addition, there is also a 
possibility that the exposure liquid LQ that flowed in prior to 
the performance of the cleaning operation will remain in the 
fourth passageway 36, and there is a risk that members of the 
exposure apparatus EX, such as the nozzle member 8, will 
become contaminated if the exposure liquid LQ is Supplied 
thereto through the Supply pipe 8, in which case a passageway 
may be separately provided in order to discharge the exposure 
liquid LQ that is inside the fourth passageway 36. 
I0123. As discussed above, the cleaning liquid LC of the 
present embodiment is produced by dissolving the prescribed 
gas (nitrogen) of an amount that is greater than or equal to the 
saturation concentration under atmospheric pressure in the 
exposure liquid LQ, and therefore is in a Supersaturated State. 
Accordingly, if the pressure that is applied to the cleaning 
liquid LC drops, then microbubbles are generated in the 
cleaning liquid LC. In the present embodiment, so-called 
microbubbles are generated in the cleaning liquid LC that is 
supplied via the supply port 81. The microbubbles include 
bubbles that have a diameter of less than ten to several tens of 
microns. 

0.124 Microbubbles and/or bubbles of a larger size have a 
function that removes (strips) foreign matter (contaminants) 
that are adhered to the Surfaces of the members; consequently, 
foreign matter Natadheres to the cleaning target members can 
be removed effectively by supplying the cleaning liquid LC 
that is in a Supersaturated State to the exposure apparatus EX 
using the liquid generating system LS and generating 
microbubbles and/or bubbles of a larger size in the vicinity of 
the cleaning target members of the exposure apparatus EX. 
0.125. As discussed above, in the present embodiment, the 
pressure adjustment mechanism 9 is disposed in part of the 
Supply pipe 85 and the exposure apparatus EX adjusts the 
pressure that is applied to the cleaning liquid LC inside the 
passageway between the cleaning liquid producing apparatus 
20 and the pressure adjustment mechanism 9 so that bubbles 
are not generated in the cleaning liquid LC inside the pas 
sageway between the cleaning liquid producing apparatus 20 
and the pressure adjustment mechanism 9, and so that 
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microbubbles and/or bubbles of a larger size are generated in 
the cleaning liquid LC at a desired position (space). 
0126 Furthermore, the pressure applied to the cleaning 
liquid LC inside the passageway between the pressure adjust 
ment mechanism 9 and the Supply port 81 (the passageway in 
the vicinity of the supply port 81) is preferably reduced to 
approximately 0.2-0.8 times that of the pressure that is 
applied to the cleaning liquid LC between the cleaning liquid 
producing apparatus 20 and the pressure adjustment mecha 
nism 9. 

0127. In the present embodiment, the pressure that is 
applied to the cleaning liquid LC inside the passageway 
between the cleaning liquid producing apparatus 20 and the 
pressure adjustment mechanism 9 is adjusted so that 
microbubbles and/or bubbles of a larger size are generated in 
the cleaning liquid LC in the vicinity of the supply port 81. 
The microbubbles and/or bubbles of a larger size in the clean 
ing liquid LC are preferably generated in the vicinity of the 
cleaning target member, e.g., the Substrate stage 2. Accord 
ingly, it is possible to obtain a strong cleaning effect by 
generating microbubbles and/or bubbles of a larger size in the 
cleaning liquid LC in the vicinity of the supply port 81. 
Furthermore, the pressure that is applied to the cleaning liquid 
LC between the cleaning liquid producing apparatus 20 and 
the pressure adjustment mechanism.9 may be adjusted so that 
microbubbles and/or bubbles of a larger size are generated 
inside the passageway 84 of the nozzle member 8. 
0128. In addition, if the passageway from the pressure 
adjustment mechanism 9 to the Supply port 81 is long, then it 
is difficult to control the position (space) at which the 
microbubbles and/or bubbles of a larger size are generated in 
the cleaning liquid LC, and it is therefore preferable to pro 
vide the pressure adjustment mechanism 9 in the passageway 
immediately before the nozzle member 8 at a position that is 
as close as possible to the Supply port 81. 
0129. Furthermore, a sensor that measures the pressure 
that is applied to the cleaning liquid LC may be disposed in 
the passageway between the cleaning liquid producing appa 
ratus 20 and the pressure adjustment mechanism 9, and the 
pressure adjustment mechanism.9 may be controlled based on 
the measurement result of this pressure sensor. Furthermore, 
a sensor may be disposed that measures the pressure of the 
cleaning liquid LC in the passageway between the pressure 
adjustment mechanism 9 and the supply port 81, and the 
pressure adjustment mechanism.9 may be controlled based on 
the measurement result thereof. 

0130. Furthermore, also possible to use a supply amount 
adjustment apparatus of the cleaning liquid producing appa 
ratus 20 to adjust the pressure that is applied to the cleaning 
liquid LC inside the passageway between the cleaning liquid 
producing apparatus 20 and the pressure adjustment mecha 
nism 9 based on, for example, the flow volume per unit of time 
of the Supersaturated cleaning liquid LC that is Supplied from 
the cleaning liquid producing apparatus 20. Accordingly, the 
pressure that is applied to the cleaning liquid LC may be 
adjusted using both the Supply amount adjustment apparatus 
of the cleaning liquid producing apparatus 20 and the pres 
Sure adjustment mechanism 9. 
0131. In addition, as discussed above, the cleaning liquid 
LC of the present embodiment contains a alkali (ammonia). 
The alkali has a action that prevents the foreign matter (con 
taminants) that was stripped from the cleaning target mem 
bers of the exposure apparatus EX from re-adhering to the 
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cleaning target members, which makes it possible to increase 
the cleaning effect of the cleaning liquid L.C. 
0.132. In addition, in the present embodiment, the opera 
tion of supplying the cleaning liquid LC via the Supply port 81 
and the operation of recovering the cleaning liquid LC via the 
recovery port82 are performed in parallel, and thereforefresh 
cleaning liquid LC is Supplied via the Supply port 81 to the 
cleaning target members continuously and the foreign matter 
that is removed (stripped) from the cleaning target members 
is recovered along with the cleaning liquid LC via the recov 
ery port 82. Thereby, the re-adherence of the foreign matter to 
the cleaning target members is prevented. 
I0133. The following explains an experiment that was con 
ducted to verify the cleaning effect that is produced by the 
cleaning operation that uses the cleaning liquid, and the result 
thereof. In the experiment, the immersion space was formed 
using the exposure liquid LQ: before the cleaning operation; 
after the cleaning operation wherein a first cleaning liquid 
was used; and after the cleaning operation wherein a second 
cleaning liquid was used; in addition, the detection apparatus 
80 was used to detect the foreign matter (particles) in the 
exposure liquid LQ that was recovered from the immersion 
space via the recovery port 82. Here, the first cleaning liquid 
was pure water, in which nitrogen of an amount that is greater 
than or equal to the saturation concentration under atmo 
spheric pressure was dissolved, and did not contain an alkali; 
the second cleaning liquid was pure water, in which nitrogen 
of an amount that is greater than or equal to the Saturation 
concentration under atmospheric pressure was dissolved, and 
contained ammonia, which was the alkali. 
0.134 FIG. 8 is a graph that shows the results of the experi 
ment. In FIG. 8, the abscissa of the graph represents the size 
of the particles (particle diameters) that were detected by the 
detection apparatus 80, and the ordinate represents the num 
ber of particles. In addition, in FIG. 8, bar B1 represents the 
result of detecting particles in the exposure liquid LQ before 
the cleaning operation, bar B2 represents the result of detect 
ing particles in the exposure liquid LQ after the cleaning 
operation wherein the first cleaning liquid was used, and bar 
B3 represents the result of detecting particles in the exposure 
liquid LQ after the cleaning operation wherein the second 
cleaning liquid was used. 
0.135. As can be seen in FIG. 8, it was confirmed that the 
number of particles in the exposure liquid LQ was sufficiently 
reduced after the cleaning operations wherein the first and 
second cleaning liquids were used, even if there were numer 
ous particles in the exposure liquid LQ before the cleaning 
operation was performed. 
0.136. In addition, after the cleaning operation wherein the 

first cleaning liquid was used, the number of particles of a 
comparatively large size (particles with a diameter of 0.2 um 
or greater) were sufficiently reduced, but particles of a com 
paratively small size (particles with a diameterofless than 0.2 
um) were not sufficiently reduced. However, after the clean 
ing operation wherein the second cleaning liquid was used, 
particles of a comparatively large size (particles with a diam 
eter of 0.2 um or greater) and of a comparatively small size 
particles with a diameter of less than 0.2 Lum) were both 
Sufficiently reduced. Thus, the use of the second cleaning 
liquid, which contained an alkali (ammonia), made it possible 
to reduce the number of particles sufficiently, regardless of 
their size. In addition, based on these results, it can be 
assumed that the use of the second cleaning liquid, which 
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contains an alkali (ammonia) makes it possible to prevent the 
particles from re-adhering to the members. 
0.137 As explained above, according to the present 
embodiment, it is possible to use the cleaning liquid LC, in 
which a prescribed gas of an amount that is greater than or 
equal to the Saturation concentration under atmospheric pres 
sure has been dissolved, to clean the members of the exposure 
apparatus EX efficiently and satisfactorily. Accordingly, it is 
possible to prevent deterioration in the performance of the 
exposure apparatus EX that is caused by the contamination of 
the members that constitute the exposure apparatus EX. 
Accordingly, it is possible to expose the Substrate Psatisfac 
torily and fabricate devices that have a desired performance. 
0.138. When cleaning the members of the exposure appa 
ratus, the conventional method that, for example, disas 
sembles the exposure apparatus and removes the members to 
be cleaned requires that the operation of the exposure appa 
ratus EX be stopped for a long period of time, which leads to 
a decrease in the operating ratio of the exposure apparatus 
EX. In the present embodiment, the members of the exposure 
apparatus EX can be cleaned efficiently and satisfactorily 
without having to remove them. 
0.139. In addition, according to the present embodiment, 
the cleaning liquid LC is the exposure liquid LQ in which the 
prescribed gas has been dissolved, which makes it possible 
not only to perform the cleaning operation with a desired 
timing, but also to perform the exposure operation a short 
time after the cleaning operation and thereby to prevent a 
decrease in the operating ratio of the exposure apparatus EX. 
In addition, the members that contact the cleaning liquid LC 
are not affected adversely. Furthermore, the ammonia content 
(ammonia concentration) is preferably 0.01-10.00 mg/l, and, 
more preferably, approximately 0.05-5.00 mg/l. 
0140 For example, if a liquid (a chemical solution) other 
than the exposure liquid LQ is used as the cleaning liquid, 
then it is necessary to perform a process (e.g., a flushing 
process) after the cleaning operation is performed in order to 
eliminate the chemical Solution that adheres to (remains on) 
the surfaces of the members sufficiently. In addition, special 
ized equipment will be needed to process the chemical solu 
tion. According to the present embodiment, the cleaning liq 
uid LC is the exposure liquid LQ in which the prescribed gas 
is dissolved, which makes it possible to reduce the time 
needed to perform the flushing process sufficiently after the 
cleaning operation is performed. In addition, even if the 
cleaning liquid LC contains an alkali, the amount thereof is 
minute, which makes it possible to reduce the time needed to 
perform the rushing process after the cleaning operation is 
performed. Accordingly, it is possible to prevent a decrease in 
the operating ratio of the exposure apparatus EX. In addition, 
ammonia, which serves as the alkali, easily vaporizes in the 
state wherein there is no water, which makes it possible to 
eliminate the ammonia containing cleaning liquid LC that 
remains on the Surfaces of the members quickly by perform 
ing a drying process thereon after they have contacted the 
cleaning liquid L.C. 
0141 Furthermore, the above explained a case wherein, 
principally, the Substrate stage 2 is cleaned, but the measure 
ment stage 3 may be cleaned by forming the immersion space 
with the cleaning liquid LC between the last optical element 
FL and the nozzle member 8 on one side and the measurement 
stage 3 on the other side. For example, as explained referenc 
ing FIG. 7, large areas of both the substrate stage 2 and the 
measurement stage 3 may be cleaned using the cleaning liq 
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uid LC by moving the Substrate stage 2 and the measurement 
stage 3 together in the X and Y directions with respect to the 
nozzle member 8 in the state wherein the upper surface 2F of 
the substrate stage 2 and the upper surface 3F of the measure 
ment stage 3 are brought proximate to or in contact with one 
another. In this case, the immersion space may be formed 
between the last optical element FL and the nozzle member 8 
on one side and the measurement stage 3 on the other side 
using the exposure liquid LQ, the contamination state of the 
exposure liquid LQ that is recovered via the recovery port 82 
may be examined using the detection apparatus 80, and, based 
on the result thereof, a determination as to whether to clean 
the measurement stage 3 may be made. 
0142. In addition, in the explanation above, the last optical 
element FL and the nozzle member 8 are cleaned together 
with the substrate stage 2, but just the last optical element FL 
and the nozzle member 8 may be cleaned by, for example, 
forming the immersion space between a clean dummy Sub 
strate DP on one side and the last optical element FL and the 
nozzle member 8 on the or side using the cleaning liquid L.C. 
In this case, the immersion space may be formed between the 
last optical element FL and the nozzle member 8 on one side 
and the dummy substrate DP on the other side using the 
exposure liquid LQ, the contamination state of the exposure 
liquid LQ that is recovered via the recovery port 82 may be 
examined using the detection apparatus 80, and, based on the 
result thereof, a determination as to whether to clean the last 
optical element FL and the nozzle member 8 may be made. 
0143. In addition, in the explanation above, the exposure 
liquid LQ is eliminated from the optical path space of the 
exposure light EL before the supply of the cleaning liquid LC 
is started, but the exposure liquid LQ may be exchanged with 
the cleaning liquid LC by changing the mode from the first 
mode to the second mode in the State wherein the immersion 
space of the exposure liquid LQ is formed, and then starting 
the Supply of the cleaning liquid LC. In addition, in the same 
manner as after the cleaning is completed, the cleaning liquid 
LC may be exchanged with the exposure liquid LQ by chang 
ing the mode from the second mode to the first mode in the 
state wherein the optical path space is filled with the cleaning 
liquidLC, and then starting the Supply of the exposure liquid 
LQ. 
0144. In addition, in the above explanation, the cleaning 
operation was completed by stopping the Supply of the clean 
ing liquid LC after the cleaning operation using the cleaning 
liquid LC was performed for a prescribed time; however, if it 
is possible to Verify the contamination state of the cleaning 
liquid LC using the detection apparatus 80, then, based on the 
detection result of the detection apparatus 80, the cleaning 
operation may be terminated after the degree of contamina 
tion of the cleaning liquid LC falls below a permissible value. 
0145. In addition, in the above explanation, the cleaning 
liquid producing apparatus 20 is connected to the piping 
system 30 of the exposure apparatus EX, but the cleaning 
liquid producing apparatus 20 may be detachable. For 
example, the cleaning liquid producing apparatus 20 may be 
connected to the piping system 30 when the operator of the 
exposure apparatus EX is performing cleaning. 
0146 In addition, in the explanation above, the exposure 
liquid producing apparatus 10 is connected to the piping 
system 30 of the exposure apparatus EX, but the exposure 
liquid producing apparatus 10 may be equipment at, for 
example, the plant at which the exposure apparatus EX is 
installed. Namely, the exposure liquid LQ may be supplied 
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directly to the piping system 30 from for example, the plant at 
which the exposure apparatus EX is installed. 
0147 In addition, if an observation camera (an imaging 
device) for sensing the State of the immersion space that is 
formed below the last optical element FL is installed in the 
measurement stage 3, as disclosed in, fox example, PCT 
International Publication No. WO 2006/013806 (correspond 
ing European Patent Application, Publication No. 1,791, 164, 
then the immersion space may be formed between the last 
optical element FL and the nozzle member 8 on one side and 
the measurement stage 3 on the other side using the cleaning 
liquid LC, the generation state of the microbubbles and/or 
bubbles of a larger size inside the cleaning liquid LC may be 
detected, and, based on the result thereof, the pressure adjust 
ment mechanism 9 and the like may be controlled. In addi 
tion, the atmospheric pressure inside the chamber wherein the 
immersion space of the cleaning liquid LC is formed varies in 
accordance with the location at which the exposure apparatus 
EX is installed. For example, the atmospheric pressure of the 
chamber CH varies depending on the altitude of the location 
at which the exposure apparatus EX is installed, and there is 
a possibility that the generation of microbubbles or bubbles of 
a larger size inside the cleaning liquid LC may not reach a 
desired state. In Such a case, it is preferable to control, for 
example, the pressure adjustment mechanism 9 so as to opti 
mize the pressure that is applied to the cleaning liquid LC 
between the cleaning liquid producing apparatus 20 and the 
pressure adjustment mechanism 9 in accordance with the 
atmospheric pressure inside the chamber CH. Furthermore, if 
the exposure apparatus EX is equipped with a sensor that 
measures the atmospheric pressure inside the chamber CH, 
then, for example, the pressure adjustment mechanism.9 may 
be controlled based on the measurement result of that atmo 
spheric pressure sensor. 

Second Embodiment 

0148. The following explains a second embodiment. In the 
explanation below, constituent parts that are identical or 
equivalent to those in the embodiment discussed above are 
assigned identical symbols, and the explanations thereof are 
therefore abbreviated or omitted. In addition, the explana 
tions of operations that are identical or equivalent to those in 
the embodiment discussed above are abbreviated or omitted. 
014.9 FIG.9 shows an exposure system SYS according to 
the second embodiment. As shown in FIG. 9, the liquid gen 
erating system LS comprises the exposure liquid producing 
apparatus 10, which produces the exposure liquid LQ, and the 
cleaning liquid producing apparatus 20, which generates the 
cleaning liquid LC. In the present embodiment, the cleaning 
liquid producing apparatus 20 is disposed inside the exposure 
liquid producing apparatus 10. 
0150. According to the present embodiment, the piping 
system 30 of the exposure apparatus EX can be simplified. 
0151. Furthermore, in the first and second embodiments 
discussed above, the cleaning liquid LC is Supplied from one 
cleaning liquid producing apparatus 20 to one exposure appa 
ratus, but it may be supplied from one cleaning liquid pro 
ducing apparatus 20 to a plurality of exposure apparatuses. 

Third Embodiment 

0152 The following explains a third embodiment. In the 
explanation below, constituent parts that are identical or 
equivalent to those in the embodiments discussed above are 
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assigned identical symbols, and the explanations thereof are 
therefore abbreviated or omitted. In addition, the explana 
tions of operations that are identical or equivalent to those in 
the embodiments discussed above are abbreviated or omitted. 
The characteristic portion of the third embodiment is that the 
exposure apparatus EX comprises a cleaning liquid produc 
ing apparatus 20E that generates the cleaning liquid L.C. 
0153 FIG. 10 shows an exposure apparatus EX according 
to the third embodiment. In FIG. 10, the exposure apparatus 
EX comprises a liquid Supply apparatus LSE that Supplies the 
liquid through the supply pipe 85 to the supply port 81 of the 
nozzle member 8. The liquid supply apparatus LSE com 
prises the cleaning liquid producing apparatus 20E that gen 
erates the cleaning liquid LC. In addition, in the present 
embodiment, the liquid Supply apparatus LSE comprises an 
exposure liquid producing apparatus 10E that produces the 
exposure liquid LQ. 
0154) In addition, the liquid supply apparatus LSE com 
prises a first passageway 91 that connects the supply pipe 85 
and the exposure liquid producing apparatus 10E, a second 
passageway 92 that connects the supply pipe 85 and the 
cleaning liquid producing apparatus 20E, and a third passage 
way 93 that connects the exposure liquid producing apparatus 
10E and the cleaning liquid producing apparatus 20E. In 
addition, the liquid Supply apparatus LSE comprises a pas 
sageway Switching mechanism (valve mechanism) 94 that is 
disposed at the connecting part where the Supply pipe 85, the 
first passageway 91, and the second passageway 92 connect. 
(O155 The exposure liquid LQ that is fed by the exposure 
liquid producing apparatus 10E can reach the Supply pipe g5 
through the first passageway 91. In addition, in the present 
embodiment, the clog liquid producing apparatus 20E is dis 
posed on the downstream side of the exposure liquid produc 
ing apparatus 10E, and the exposure liquid LQ that is fed by 
the exposure liquid producing apparatus 10E is Supplied to 
the cleaning liquid producing apparatus 20E through the third 
passageway 93. The cleaning liquid LC that is fed by the 
cleaning liquid producing apparatus 20E flows through the 
second passageway 92 and thereby can reach tee Supply pipe 
85. 

0156 FIG. 11A is a schematic drawing that shows the state 
wherein the liquid Supply apparatus LSE Supplies the expo 
sure liquid LQ to the supply pipe 85. The control apparatus 7 
controls the exposure liquid producing apparatus 10E as well 
as the valve mechanism 94 so as to establish a passageway 
Such that the exposure liquid producing apparatus 10B and 
the Supply pipe 85 are connected, and thereby can Supply the 
exposure liquid LQ that is fed by the exposure liquid produc 
ing apparatus 10E through the first passageway 91 to the 
supply pipe 85, as shown in FIG. 1A. The exposure liquid LQ 
that is supplied to the supply pipe 85 is supplied to the supply 
port 81. The supply port 81 supplies the exposure liquid LQ in 
order to form the immersion space. 
0157 FIG. 11B shows a state wherein the liquid supply 
apparatus LSE Supplies the cleaning liquid LC to the Supply 
pipe 85. The control apparatus 7 controls the exposure liquid 
producing apparatus 10E and can thereby supply the expo 
Sure liquid LQ that is fed by the exposure liquid producing 
apparatus 10E through the third passageway 93 to the clean 
ing liquid producing apparatus 20E, as shown in FIG. 11B. 
The exposure liquid LQ that is fed by the exposure liquid 
producing apparatus 10E flows through the third passageway 
93 and is Supplied to the cleaning liquid producing apparatus 
2OE. 
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0158. In the same manner as the embodiments discussed 
above, the cleaning liquid producing apparatus 20E uses the 
exposure liquid LQ that is Supplied by the exposure liquid 
producing apparatus 10E to generate the cleaning liquid L.C. 
0159. In addition, the control apparatus 7 controls the 
valve mechanism 94 So as to establish a passageway Such that 
the cleaning liquid producing apparatus 20E and the Supply 
pipe 85 are connected, and thereby can Supply the cleaning 
liquid LC that is fed by the cleaning liquid producing appa 
ratus 20E through the second passageway 92 to the supply 
pipe 85, as shown in FIG. 11B. The cleaning liquid LC that is 
supplied to the supply pipe 85 is supplied to the supply port 
81. The supply port 81 supplies the cleaning liquid LC in 
order to form the immersion space. 
0160 AS explained above, the cleaning liquid producing 
apparatus 20E can be provided to the exposure apparatus EX. 
Furthermore, equipmentat, for example, the planat which the 
exposure apparatus EX is installed may be substituted for the 
exposure liquid producing apparatus 10E of the exposure 
apparatus EX (the liquid Supply apparatus LSE). 

Fourth Embodiment 

0161 The following explains a fourth embodiment. In the 
explanation below, constituent parts that are identical or 
equivalent to those in the embodiments discussed above are 
assigned identical symbols, and the explanations thereof are 
therefore abbreviated or omitted. In addition, the explana 
tions of operations that are identical or equivalent to those of 
the embodiments discussed above are abbreviated or omitted. 

0162 FIG. 12 shows an exposure apparatus EX according 
to the fourth embodiment. As shown in FIG. 12, the liquid 
Supply apparatus LSE of the exposure apparatus EX com 
prises the exposure liquid producing apparatus 10E, which 
produces the exposure liquid LQ, and the cleaning liquid 
producing apparatus 20E is disposed inside the exposure 
liquid producing apparatus 10E. 
0163 According to the present embodiment, the passage 
way of the liquid Supply apparatus LSE can be simplified. 
0164. Furthermore, in the first through fourth embodi 
ments discussed above, the amount of the cleaning liquid LC 
that is Supplied per unit of time via the Supply port 81 during 
the cleaning operation is greater than the amount of the expo 
Sure liquid LQ that is Supplied per unit of time via the Supply 
port 81 during the exposure operation. Thereby, it is possible, 
for example, to reduce the cleaning time. 
0.165. In addition, in the first through fourth embodiments 
discussed above, the recovery apparatus for recovering the 
cleaning liquid LC via the recovery port 82 may be provided 
separately from the recovery apparatus for recovering the 
exposure liquid LQ. 
0166 In addition, it is preferable to recover the cleaning 
liquid LC with a recovery force (a suction force) that is larger 
than that of the recovery port 82 during the exposure of the 
substrate P in order to reliably discharge the particles that are 
removed during the cleaning operation and after cleaning is 
complete, and in order to prevent the leakage and dispersion 
of the cleaning liquid LC from the prescribed space. 
0167. In addition, in the first through fourth embodiments 
discussed above, a photochemical action (photocleaning 
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effect) can be induced by irradiating the exposure light EL 
during the performance of the cleaning operation Mat uses 
the cleaning liquid L.C. 

Fifth Embodiment 

0.168. The following explains the fifth embodiment. In the 
explanation below, constituent parts that are identical or 
equivalent to those in the embodiments discussed above are 
assigned identical symbols, and the explanations thereof are 
therefore abbreviated or omitted. In addition, the explana 
tions of operations that are identical or equivalent to those of 
the embodiments discussed above are abbreviated or omitted. 
The characteristic portion of the present embodiment is that 
the exposure apparatus EX comprises a second nozzle mem 
ber 108, which is disposed at a position that is spaced apart 
from the nozzle member 8 and is capable of forming the 
immersion space with the cleaning liquid L.C. 
0169. The second nozzle member 108 is disposed at a 
position that is spaced apart from the nozzle member 8 and is 
capable of forming the immersion space with the cleaning 
liquidLC. The second nozzle member 108 has a lower surface 
and is capable of holding the cleaning liquid LC between that 
lower Surface and an object (at least one of the upper Surface 
2F of the substrate stage 2, the substrate (PDP) that is held by 
the substrate stage 2, and the upper surface 3F of the mea 
Surement stage 3) that opposes the lower Surface. 
0170 The second nozzle member 108 comprises a supply 
port 181, which is capable of Supplying the cleaning liquid 
LC, and a recovery port 182, which is capable of recovering 
the cleaning liquid LC. The supply port 181 is formed in 
substantially the center of the lower surface of the second 
nozzle member 108. The recovery port 182 is formed in the 
lower surface of the second nozzle member 108 so that it 
surrounds the supply port 181. 
0171 The cleaning liquid LC is supplied from the clean 
ing liquid producing apparatus 20 (the 20E) to the Supply port 
181 through a Supply passageway 184, which is formed inside 
the second nozzle member 108, and a supply pipe 185. The 
recovery port 182 is connected to a liquid recovery apparatus 
that is capable of recovering at least the cleaning liquid LC 
through a recovery passageway 187, which is formed inside 
the second nozzle member 108, and a recovery pipe 188. 
0.172. In the same manner as the embodiments discussed 
above, the nozzle member 8 is disposed at a position that is 
spaced apart from the second nozzle member 108 and forms 
the immersion space using the exposure liquid LQ So that the 
exposure liquid LQ fills the optical path space of the exposure 
light EL between the last optical element FL and the substrate 
P during the exposure of the substrate P. 
0173. In addition, during the performance of the cleaning 
operation, He immersion space of the cleaning liquid LC is 
formed between the second nozzle member 108 and the 
cleaning target members (e.g., the Substrate stage 2 and the 
measurement stage 3) and those members are cleaned in the 
same manner as in the embodiments discussed above. 
0.174 As explained above, the second nozzle member 108 
that forms the immersion space with the cleaning liquid LC is 
provided separately from the nozzle member 8 that forms the 
immersion space with the exposure liquid LQ, and it is 
thereby possible to clean the members that constitute the 
exposure apparatus EX with the cleaning liquid LC. In this 
case, the second nozzle member 108 is disposed at a position 
that is spaced apart from the nozzle member 8, and therefore, 
for example, when the second nozzle member 108 is used to 
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clean the Substrate stage 2, the measurement stage 3 may be 
moved to a position that opposes the last optical element FL 
of the projection optical system PL and the nozzle member 8, 
and the measurement operation that uses, for example, a 
sensor that is mounted to the measurement stage 3 may be 
performed in parallel with the cleaning of the Substrate stage 
2. Conversely, the operation of using the second nozzle mem 
ber 108 to clean the measurement stage 3 may be performed 
in parallel with the operation of exposing the substrate P that 
is held by the substrate stage 2. 
(0175. Furthermore, the first through fifth embodiments 
discussed above use the cleaning liquid LC in which nitrogen 
is dissolved, but the gas that is dissolved in the cleaning liquid 
LQ is not limited to nitrogen, and may be at least one of for 
example, OZone, oxygen, hydrogen, carbon dioxide, argon, 
and clean air. The use of the cleaning liquid LC in which at 
least one of these gases is dissolved also makes it possible to 
clean the members that constitute the exposure apparatus EX 
satisfactorily by generating microbubbles and/or bubbles of a 
larger size. 
0176 Furthermore, in each of the embodiments discussed 
above, the exposure liquid LQ in which a prescribed gas is 
dissolved is used as the cleaning liquidLC, but a liquid other 
than the exposure liquid LQ may be used. Even if a liquid 
other than the exposure liquid LQ is used, it is possible to 
clean the members satisfactorily by generating microbubbles 
and/or bubbles of a larger size. Particularly in the fifth 
embodiment discussed above, if the second nozzle member 
108 is used, then the cleaning liquid LC does not contact the 
last optical element FL, and therefore it is acceptable to use a 
liquid other than the exposure liquid LQ. 
0177. Furthermore, in each of the embodiments discussed 
above, the cleaning liquid LC contains ammonia, which 
serves as the alkali, but for example, the developing Solution 
that is used in the process of developing the substrate Pafter 
the exposure may be used as the alkali contained in the clean 
ing liquid L.C. 
0178. Furthermore, in each of the embodiments discussed 
above, the cleaning liquid LC contains an alkali, but it does 
not necessarily need to contain such. 
0179. In addition, in each of the embodiments discussed 
above, vibrations may be applied to the cleaning liquid LC 
that forms the immersion space in order to promote the clean 
ing effect. In this case, it is preferable to apply ultrasonic 
waves to the cleaning liquid LC. In order to apply vibrations 
to the cleaning liquidLC, an oscillator, such as a piezoelectric 
device, may be provided to the nozzle member and/or the 
object (the Substrate stage 2 and/or the measurement stage 3) 
that opposes the nozzle member. Alternatively, the drive 
mechanism 5 may be used to vibrate the substrate stage 2 
and/or the measurement stage 3 in order to apply vibrations to 
the cleaning liquid L.C. 
0180. In addition, in the embodiments discussed above, 
the cleaning liquid LC was Supplied from above the Substrate 
stage 2 and/or the measurement stage 3, but it may be supplied 
via a Supply port that is provided to the Substrate stage 2 
and/or the measurement stage 3. In this case, the cleaning 
liquid LC may be recovered via a recovery port that is pro 
vided to the Substrate stage 2 and/or the measurement stage 3. 
or the cleaning liquid LC may be recovered via the recovery 
port 82 of the nozzle member (8, 108). 
0181 Furthermore, in each of the embodiments discussed 
above, the cleaning operation that uses the cleaning liquid LC 
is controlled based on the detection results of the detection 
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apparatus 80, but the operation of cleat with the cleaning 
liquid LC may be performed, for example, every time a pre 
scribed number of substrates P is exposed, with every lot, or 
at prescribed intervals. 
0182. In addition, the exposure substrate P may be 
exposed with the image of the pattern of the mask Mas shown 
in FIG. 14A, and then the development process may be per 
formed; subsequently, as shown in FIG. 14B, the shape of the 
pattern that is formed on that exposure substrate P may be 
measured with a prescribed measuring apparatus 300 and, 
based on that measurement result, a determination may be 
made as to whether to perform the cleaning operation. For 
example, if it is determined, based on the measurement result 
of the shape of the pattern, that a pattern defect is not within 
a permissible range, then the control apparatus 7 determines 
that the contamination state of for example, the Substrate 
stage 2 is not within the permissible range, and therefore 
performs the cleaning operation. 
0183. Furthermore, in each of the embodiments discussed 
above, the optical path space on the light emitting side (the 
image plane side) of the last optical element of the projection 
optical system is filled with the liquid, but it is also possible to 
employ a projection optical system wherein the optical path 
space on the light incident side (the object plane side) of the 
last optical element is also filled with the liquid, as disclosed 
in PCT International Publication No. WO 2004/019128. In 
this case, the cleaning liquid discussed above may flow to the 
optical path space on the light incident side of the last optical 
element. 
0.184 Furthermore, although the exposure liquid LQ in 
each of the embodiments discussed above is pure water, it 
may be a liquid other than pure water, for example, if the light 
source of the exposure light EL is an Flaser, then this Flaser 
light will not transmit through water, so it would be accept 
able to use a fluorine based fluid that is capable of transmitting 
F laser light, such as perfluorinated polyether (PFPE) or 
fluorine based oil as the liquid LQ. In addition, it is also 
possible to use, as the liquid LQ, a liquid (e.g., cedar oil) that 
is transparent to the exposure light EL, has the highest pos 
sible refractive index, and is stable with respect to the projec 
tion optical system PL and the photoresist coated on the front 
surface of the substrate P. In addition, a liquid that has a 
refractive index of approximately 1.6 to 1.8 may be used as 
the liquid LQ. Furthermore, the optical element (the last 
optical element FL and the like) of the projection optical 
system PL that contacts the liquid LQ may be formed from a 
material that has a refractive index that is higher than that of 
silica glass or calcium fluorite (e.g., higher than 1.6). It is also 
possible to use various fluids, e.g., a Supercritical fluid, as the 
liquid LQ. 
0185. Furthermore, the substrate P in each of the above 
mentioned embodiments is not limited to a semiconductor 
wafer for fabricating semiconductor devices, but can also be, 
for example, a glass Substrate for display devices, a ceramic 
wafer for thin film magnetic heads, or a mask or the original 
plate of a reticle (synthetic quartz or silicon wafer) used by an 
exposure apparatus. The shape of the Substrate is not limited 
to a circle, and it may be another shape, e.g., a rectangle. 
0186 The exposure apparatus EX can also be adapted to a 
step-and-scan type scanning exposure apparatus (a scanning 
stepper) that scans and exposes the pattern of the mask M by 
synchronously moving the mask M and the Substrates P. as 
well as to a step-and-repeat type projection exposure appara 
tus (a stepper) that performs full field exposure of the pattern 
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of the mask M with the mask M and the substrate P in a 
stationary State, and sequentially steps the Substrate P. 
0187 Furthermore, when performing an exposure with a 
step-and-repeat System the projection optical system is used 
to transfera reduced image of a first pattern onto the Substrate 
P in a state wherein the first pattern and the substrate P are 
Substantially stationary, after which the projection optical 
system may be used to perform a full-field exposure of the 
Substrate P, wherein a reduced image of a second pattern 
partially Superposes the transferred first pattern (as in a Stitch 
ing type full-field exposure apparatus), in a state wherein a 
second patternand the Substrate Pare Substantially stationary. 
In addition, the Stitching type exposure apparatus can also be 
adapted to a step-and-stitch type exposure apparatus that 
transfers at least two patterns onto the substrate P so that they 
partially overlap and sequentially steps the Substrate P. 
0188 In addition, the present invention can also be 
adapted to a multistage (twin stage) type exposure apparatus 
that is provided with a plurality of Substrate stages, as dis 
closed in Japanese Patent Application, Publication No. H10 
163099, Japanese Patent Application, Publication No. Hi 
0-214783, Published Japanese Translation No. 2000-505958 
of the PCT International Publication, U.S. Pat. No. 6,341, 
007, U.S. Pat. No. 6,400,441, U.S. Pat. No. 6,549,269, and 
U.S. Pat. No. 6,590,634. 
0189 In addition, the present invention can also be 
adapted to an exposure apparatus that does not comprise the 
measurement stage, as disclosed in PCT International Publi 
cation No. WO99/49504. In addition, the present invention 
can also be adapted to an exposure apparatus that comprises 
a plurality of Substrate stages and measurement stages. 
0190. In addition, in the embodiments discussed above, an 
exposure apparatus is employed that locally fills the liquid 
between the projection optical system PL and the substrate P: 
however, the present invention cart also be adapted to a liquid 
immersion exposure apparatus that exposes the entire front 
surface of a substrate to be exposed in a state wherein the 
Substrate is immersed in liquid, as disclosed in, for example, 
Japanese Patent Application, Publication No. H6-124873, 
Japanese Patent Application, Publication No. H10-303114, 
and U.S. Pat. No. 5,825,043. 
0191) Each of the abovementioned embodiments was 
explained by taking as an example an exposure apparatus that 
is provided with the projection optical system PL, but the 
present invention can be adapted to an exposure apparatus and 
an exposing method that do not use the projection optical 
system PL. Even if the projection optical system PL is not 
used, the exposure light is radiated onto the Substrate through 
optical members, such as lenses, and an immersion space is 
formed in a prescribed space between the substrate and such 
optical members. 
0.192 The type of exposure apparatus EX is not limited to 
a semiconductor device fabrication exposure apparatus that 
exposes the substrate P with the pattern of a semiconductor 
device, but can also be widely adapted to an exposure appa 
ratus that is used for fabricating, for example, either liquid 
crystal devices or displays, and to an exposure apparatus that 
is used for fabricating thin film magnetic heads, imaging 
devices (CCDs), micromachines, MEMS, DNA chips, or 
reticles and masks. 

0193 Furthermore, in the embodiments discussed above, 
a light transmitting type mask is used wherein a prescribed 
shielding pattern (or a phase pattern or a dimming pattern) is 
formed on a light transmitting Substrate; however, instead of 
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Such a mask, it is also possible to use an electronic mask 
wherein a transmittance patter a reflected pattern, or a light 
emitting pattern is formed based on electronic data of the 
pattern to be exposed, as disclosed in, for example, U.S. Pat. 
No. 6,778,257; here, electronic masks, which are also called 
variable forming masks, include, for example, a digital 
micromirror device (DUD), which is one type of a son light 
emitting image display device (spatial light modulator). 
0194 In addition, by forming interference fringes on the 
substrate Pas disclosed in, for example, PCT International 
Publication No WO 2001/035168, the present invention can 
also be adapted to an exposure apparatus (a lithographic 
system) that exposes the Substrate P with a line-and-space 
pattern. 
0.195. In addition, the present invention can also be 
adapted to, for example, an exposure apparatus that combines 
the patterns of two masks on a Substrate through a projection 
optical system, and double exposes, Substantially simulta 
neously, a single shot region on the Substrate with a single 
scanning exposure, as disclosed in, for example, Published 
Japanese Translation No. 2004-519850 of the PCT Interna 
tional Publication (corresponding U.S. Pat. No. 6,611,316). 
In addition, the present invention can also be adapted to, for 
example, a proximity type exposure apparatus and a mirror 
projection aligner. 
0196. In addition, the abovementioned embodiments 
explained the present invention using an immersion exposure 
apparatus; however, for example, as described in the fifth 
embodiment, ifa cleaning station is provided at a position that 
is spaced apart from the projection optical system PL, then the 
cleaning operation that uses the cleaning liquid LC may be 
performed by connecting the abovementioned cleaning liquid 
producing apparatus to a dry exposure apparatus that per 
forms exposures through a gas space. 
0.197 In addition, the cleaning operation that uses the 
cleaning liquid LC may be performed by connecting the 
cleaning liquid producing apparatus that was discussed above 
not only to an exposure apparatus (a lithographic apparatus), 
but also to an inspection apparatus and/or an observation 
apparatus that uses immersion technology, as disclosed in, for 
example, U.S. Patent Application, Publication No. 2005/ 
O179997. 

0198 Furthermore, each disclosure of every published 
patent application and U.S. patent related to the exposure 
apparatus recited in the abovementioned embodiments, 
modified examples, and the like is hereby incorporated by 
reference in its entirety. In addition, the operations and/or 
constituent elements described in the above embodiments can 
be used appropriately in combination. Moreover, part of the 
operations and/or constitute elements described in the above 
embodiments may be appropriately omitted. 
0199 As described above, the exposure apparatus EX of 
the embodiments in the present application is manufactured 
by assembling various Subsystems, including each constitu 
ent element, so that prescribed mechanical, electrical, and 
optical accuracies are maintained. To ensure these various 
accuracies, adjustments are performed before and after this 
assembly, including an adjustment to achieve optical accu 
racy for the various optical systems, an adjustment to achieve 
mechanical accuracy for the various mechanical systems, and 
an adjustment to achieve electrical accuracy for the various 
electrical systems. The process of assembling the exposure 
apparatus EX from the various Subsystems includes, for 
example, the mechanical interconnection of the various Sub 
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systems, the wiring and connection of electrical circuits, and 
the piping and connection of the atmospheric pressure circuit 
Naturally, prior to performing the process of assembling the 
exposure apparatus EX from these various Subsystems, there 
are also the processes of assembling each individual Sub 
system. When the process of assembling the exposure appa 
ratus EX from the various Subsystems is complete, a compre 
hensive adjustment is performed to ensure the various 
accuracies of the exposure apparatus EX as a whole. Further 
more, it is preferable to manufacture the exposure apparatus 
EX in a clean room wherein, for example, the temperature and 
the cleanliness level are controlled. 
0200. As shown in FIG. 15, a micro-device, such as a 
semiconductor device, is manufactured by: a step 201 that 
designs the functions and performance of the micro-device; a 
step 202 that fabricates a mask (a reticle) based on this design 
step; a step 203 that fabricates a substrate, which is the base 
material of the device; a substrate processing step 204 that 
includes a Substrate process (an exposure process) wherein, in 
accordance with the embodiments discussed above, the sub 
strate is exposed with a pattern of the mask and the exposed 
substrate is then developed; a device assembling step 205 
(comprising fabrication processes such as a dicing process, a 
bonding process, and a packaging process); an inspecting step 
206; and the like. 

What is claimed is: 
1. A cleaning liquid that is Supplied to an exposure appa 

ratus in order to clean at least part of the exposure apparatus, 
which exposes a Substrate with exposure light through an 
exposure liquid, wherein 

a prescribed gas of au amount that is greater than or equal 
to the saturation concentration is dissolved. 

2. A cleaning liquid according to claim 1, wherein the gas 
includes nitrogen. 

3. A cleaning liquid according to claim 1, wherein the gas 
includes at least one of ozone, oxygen, hydrogen, carbon 
dioxide, argon, and clean air. 

4. A cleaning liquid according to claim 1, wherein the gas 
of an amount that is greater than or equal to the Saturation 
concentration is dissolved in the exposure liquid. 

5. A cleaning liquid according to claim 1, wherein the 
exposure liquid includes pure water. 

6. A cleaning liquid according to claim 1, wherein the 
cleaning liquid contains an alkali. 

7. A cleaning liquid according to claim 6, wherein the alkali 
includes ammonia. 

8. A cleaning liquid according to claim 1, wherein the 
cleaning liquid is Supplied in order to clean at least part of the 
members of the exposure apparatus that contact the exposure 
liquid. 

9. A cleaning method that cleans at least part of the expo 
Sure apparatus, wherein a cleaning liquid according to claim 
1 is Supplied to the exposure apparatus. 

10. A cleaning method according to claim 9, wherein the 
cleaning liquid is used to clean at least part of the members of 
the exposure apparatus that contact the exposure liquid. 

11. A liquid generating apparatus that feeds a cleaning 
liquid according to claim 1. 

12. A liquid generating apparatus according to claim 1, 
comprising: 

a connecting part that connects passageways in order to 
Supply the cleaning liquid to the exposure apparatus. 
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13. A liquid generating apparatus according to claim 12, 
wherein the passageways include a passageway of the expo 
Sure liquid. 

14. A liquid generating apparatus according to claim 13, 
wherein the passageways include a passageway that is con 
nected to an exposure liquid producing apparatus that pro 
duces the exposure liquid. 

15. A liquid generating apparatus according to claim 14, 
wherein the liquid generating apparatus is connected to the 
passageway on the downstream side of the exposure liquid 
producing apparatus. 

16. A liquid generating apparatus according to claim 11, 
wherein the liquid generating apparatus is disposed inside an 
exposure liquid producing apparatus that produces the expo 
Sure liquid. 

17. An exposure apparatus that exposes a Substrate with 
exposure light through an exposure liquid, comprising: 

a passageway in which a cleaning liquid, in which a pre 
scribed gas of an amount that is greater than or equal to 
the Saturation concentration is dissolved, flows. 

18. An exposure apparatus according to claim 17, wherein 
the gas includes nitrogen. 

19. An exposure apparatus according to claim 17, wherein 
the gas includes at least one of ozone, oxygen, hydrogen, 
carbon dioxide, argon, and clean air. 

20. An exposure apparatus according to claim 17, further 
comprising: 

a connecting part to which a cleaning liquid generating 
apparatus that feeds the cleaning liquid is connected; 

wherein, the cleaning liquid is Supplied from the cleaning 
liquid generating apparatus to the passageway through 
the connecting part. 

21. An exposure apparatus according to claim 17, fiber 
comprising: 

a cleaning liquid generating apparatus that is capable of 
generating the cleaning liquid. 

22. An exposure apparatus according to claim 20, wherein 
the passageways include a passageway of the exposure liquid. 

23. An exposure apparatus according to claim 22, wherein 
the passageway is capable of connecting to an exposure liquid 
producing apparatus that produces the exposure liquid. 

24. An exposure apparatus according to claim 23, wherein 
the passageway is capable of connecting to the exposure 
liquid producing apparatus via the cleaning liquid generating 
apparatus. 

25. An exposure apparatus according to claim 23, wherein 
the cleaning liquid generating apparatus is disposed inside the 
exposure liquid producing apparatus. 

26. An exposure apparatus according to claim 22, further 
comprising: 

an exposure liquid producing apparatus that produces the 
exposure liquid; 

wherein, the passageway is capable of connecting to the 
exposure liquid producing apparatus. 

27. An exposure apparatus according to claim 26, wherein 
the passageway is capable of connecting to the exposure 
liquid producing apparatus via the cleaning liquid generating 
apparatus. 

28. An exposure apparatus according to claim 26, wherein 
the cleaning liquid generating apparatus is disposed inside the 
exposure liquid producing apparatus. 

29. An exposure apparatus according to claim 20, wherein 
the gas includes nitrogen. 
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30. An exposure apparatus according to claim 20, wherein 
the gas includes at least one of ozone, oxygen, hydrogen, 
carbon dioxide, argon, and clean air. 

31. An exposure apparatus according to claim 20, wherein 
the cleaning liquid generating apparatus dissolves the gas of 
an amount that is greater than or equal to the Saturation 
concentration in the exposure liquid, and feeds such as the 
cleaning liquid. 

32. An exposure apparatus according to claim 17, wherein 
the exposure liquid includes pure water. 

33. An exposure apparatus according to claim 17, wherein 
the cleaning liquid contains an alkali. 

34. An exposure apparatus according to claim 17, wherein 
at least part of a member that contacts the exposure liquid is 
cleaned with the cleaning liquid. 

35. An exposure apparatus according to claim 34, further 
comprising: 

an optical member that comprises an emergent Surface that 
emits the exposure light; and 

a moving body that is capable of moving to a position that 
opposes the emergent Surface; 

wherein, at least one of the optical member and the moving 
body is cleaned with the cleaning liquid. 

36. An exposure apparatus according to claim 35, wherein 
the moving body is a movable Substrate stage that holds the 
Substrate, a movable measurement stage whereon a measur 
ing instrument is mounted that is capable of performing a 
measurement related to exposure, or both. 

37. An exposure apparatus according to claim 35, further 
comprising: 

a first immersion member that is capable of forming an 
immersion space with the cleaning liquid. 

38. An exposure apparatus according to claim 37, wherein 
the first immersion member forms the immersion space with 
the exposure liquid so that the exposure liquid fills an optical 
path space of the exposure light between the optical member 
and the substrate during the exposure of the substrate. 

39. An exposure apparatus according to claim 37, further 
comprising: 

a second immersion member that is disposed at a position 
that is spaced apart from the first immersion member and 
that forms an immersion space with the exposure liquid 

Jul. 3, 2008 

So that the exposure liquid fills an optical path space of 
the exposure light between the optical member and the 
Substrate during the exposure of the Substrate. 

40. An exposure apparatus according to claim 37, wherein 
the first immersion member and the moving body move rela 
tive to one another in a state wherein the immersion space is 
formed with the cleaning liquid between the first immersion 
member and the moving body. 

41. An exposure apparatus according to claim 37, further 
comprising: 

a vibration generating apparatus that applies vibrations to 
the cleaning liquid that forms the immersion space. 

42. An exposure apparatus according to claim 17, further 
comprising: 

a Supply port that Supplies the cleaning liquid that is fed by 
the cleaning liquid generating apparatus. 

43. An exposure apparatus according to claim 42, further 
comprising: 

a recovery port that recovers the cleaning liquid Supplied 
via the Supply port after the cleaning liquid contacts a 
cleaning target member. 

44. Au exposure apparatus according to claim 17, further 
comprising: 

a detection apparatus that detects the quality of the expo 
Sure liquid that is recovered from the immersion space, 
which is formed with the exposure liquid so that the 
exposure liquid fills the optical path space of the expo 
Sure light; and 

a control apparatus that, based on the detection results of 
the detection apparatus, controls the cleaning operation 
that uses the cleaning liquid. 

45. An exposure apparatus according to claim 44, wherein 
the detection apparatus detects foreign matter in the recov 
ered exposure liquid. 

46. A device fabricating method, comprising: 
exposing the Substrate using the exposure apparatus 

according to claim 17; and 
developing the exposed substrate. 

c c c c c 


