Specification

EXPOSURE APPARATUS, EXPOSURE METHOD AND DEVICE MANUFACTURING
METHOD

Technical Field

This invention relates to liquid recovery apparatus, exposure apparatus, exposure
methods, and device manufacturing methods, and particularly to exposure apparatus that fill a
space between a projection optical system and a substrate with liquid and expose a pattern
onto a substrate via the projection optical system and the liquid, and device manufacturing
methods using the exposure apparatus.

Priority of the following applications is claimed, and the disclosures of these
applications are herein incorporated by reference in their entireties: Japanese Patent
Application 2003-307771 filed August 29, 2003 and Japanese Patent Application 2004-
150353 filed May 20, 2004.

Technical Background

Semiconductor devices and liquid crystal display devices are manufactured by a
so-called photolithographic method that transfers a pattern formed on a mask onto a
photosensitive substrate. An exposure apparatus that is used in this photolithographic method
is provided with a mask stage that supports a mask, and a substrate stage that supports a
substrate. The exposure apparatus transfers a mask pattern onto a substrate via a projection
optical system while synchronously moving the mask stage and the substrate stage. Recently,
higher resolution of the projection optical system is demanded to obtain higher integration of
a device pattern. The resolution of the projection optical system increases as an exposure
wavelength that is used becomes shorter and a numerical aperture of the projection optical
system becomes larger. Because of this, the exposure wavelength that is used in exposure
apparatus has become shortened over the years, and the numerical aperture of projection
optical systems has increased. Furthermore, although an exposure wavelength of 248 nm of a
KrF excimer laser is currently the mainstream, an exposure wavelength of 193 nm of an ArF
excimer laser also has been put into practice. When performing exposure, a depth of focus
(DOF) also becomes important in addition to the resolution. The resolution R and the depth
of focus & can be expressed by the following equations,
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optical system and k1, k2 are process coefficients. According to equations
(1) and (2), in order to increase the resolution R by shortening the
exposure wavel ength ? and increasing the nunerical aperture NA, it is
understood that the depth of focus S becones narrower. Wien the depth of
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splashes to an outside of the substrate stage. Therefore, the liquid gets on mechanical parts
near the substrate stage, and problems occur such as rust, failure, etc.

This invention reflects on the above-mentioned situation. An object of this invention
is to provide a liquid recovery apparatus, and an exposure apparatus, an exposure method, and
a method of manufacturing a device using the exposure apparatus, that can suppress liquid
from flowing out and/or splashing, even when a power source abnormality occurs due to a
power outage, etc.

Disclosure of the Invention

A first exposure apparatus of this invention, in which a space between a projection
optical system and a substrate is filled with liquid, and the substrate is exposed by projecting
an image of a pattern onto the substrate via the projection optical system and the liquid,

includes a liquid recovery mechanism having a drive portion that is driven by power supplied

from a first power source, and a second power source different from the first power source,



portion is switched to the second power source. According to this

i nvention, when the liquid recovery nmechanismis driven by the power that
is supplied fromthe first power source, even when there is an abnormality
in the first power source, the power supply for the liquid recovery
mechanismis switched to the second power source, so the liquid that

remains ametdiewsubie BN ohsr EREQV B ]VH‘% Y A@ni sm
that is driven by the pg)V\O/errthat &ﬁéﬁgbl% I ?oﬂe@%ﬁ%&gg@gﬁg&gfg@m& sour ce,
and t huspemien|is syiahed ¢o thotsedoatl pownr tduecesubstrate. Therefore, out-fl ow of

the liquid ca% b_ﬁ. S %essed, and probl ens that occur due to out-flow of
the liquid caft®t® E’&Bﬁ SUEENUoR. AEL e liuirbisae ery pisakhani v isodrivieniby the

i nvent i ogowdhialt i [ ter ' 0.,a substrate by a
Pr o] oct | o Ay (EFBPNES 18 RS pueLoqtRie M kA WAl PERR BB Y

Wi t h powarst powen saufcier tht ppewesupsiyubrthedindid RadvereseMentnt isaui@hsiorhé ed to
the substrate, and a second power source that supplies power to the liquid

r ecover ySHEYhBRY EiPWice: odhg HawA St t97aains e thesubiiratsis upasrcied batholiqrd .
Accor di ngcdRr Bleshd I Qny, - re bs.an abnoymal i in the first
power sou?ce,r)t/ tehedngb \gggltﬁhggg\)\(ewggé%ﬁoﬁ < t%f)fsl S&E&%%\Xﬁ%lset%n RV qui d
recover ysomeechani tns thehigaid ievenicfiwnahe bltRfrgte] ThamRfE U MRk §ihk HqlidRaf 1 1 St
power squrce, the liquid supplied to the substrate can be recovered, and

t
det er i or2t *BRSInEERIAD e s peair die tepediaw efthe pigridscainbetshppressedni ty of
the substra : third,.ex ure apparatus of this
¢ n& $ &ﬂd@?pés'gpeo%)%%ﬁﬁg of’%hxtg nﬁvreB}l%%&?%ﬁxp%? Fl&gpagﬁ;g‘ta Etarﬁld a

invention, i I ch a spac et ween p

subst r atimags ofifold sdstwité By h pepiéction apdcdl RgsteH PRt IS 11§ui¥RA9ES RYhRASIECt | ng
an i mage of .%dgaﬁtern onto the substrate via the projection optical system
and t he SPPRIERIVIth pagen fipem a firstinguies seppinyd thaloheaviessliquidsupnlioglo 8s | i qui d,

hor ei e Cdod vith & dsehar o
mochant ey 4 8 AR e R AT R R i Y Pttt ¢ e
power sugst whesthetfopped.cr Aages Wiabgorenlt hi s i nvention, when the power supply

is stopped, the djscharging nechanismdischarges liquid stored in the
liquid suppl YePBiRGRAS infragon, whandbergiis ahaimgedalityiig tiediisspewegovered, a

bl emyi ' iguid. to Lhe. trate fromthe, ]iquid
D lppl y Aol et o B e B VR b T R B mreEbahe BE i
i nvent i evhenitheravi afabaomRATe iRt R Ho cPERIrES i@ Rldptiak (S ¥ ahiand

substraée is filled wth liquid, and the substrate is exposed by projecting
© geoxets and dgtesintasion oé meghaniea perty el ¢lp@iripal pds in ti voptitcal they st em

an i mag
and t hegldsayj i a liquid supply nechani sm provided with a liquid
supply ?l:l SW{Sgﬁﬁb?ﬁgéﬁgﬁ%% ies the 3 liquid, wherein the liquid supply
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optical system and a substrate is filled with liquid, and the substratc is exposed by projecting
an image of a pattern onto the substrate via the projection optical system and the liquid,
includes a liquid supply mechanism that supplies liquid, wherein the liquid supply
mechanism is provided with a discharging mechanism that discharges liquid stored in a liquid
supply flow path after power supply is stopped.

According to this invention, when the power supply is stopped, the discharging
mechanism discharges liquid stored in the liquid supply flow path. Thus, if the discharged
liquid is recovered, a problem in which the liquid leaks onto the substrate from the liquid
supply mechanism can be suppressed.

A fourth exposure apparatus of this invention, in which a space between a projection
optical system and a substrate is filled with liquid, and the substrate is exposed by projecting
an image of a pattern onto the substrate via the projection optical system and the liquid,

includes a liquid supply mechanism provided with a liquid supply flow path that supplies the



the liquid supply flow path at the tinme of an abnormality. According to
this invention, the cut-off portion cuts off the liquid supply flow path.
Thus, even when there is an abnormality, deterioration of mechanical parts
and electrical parts in the vicinity of the substrate due to the liquid
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the the second power source supplies the power o the liquid recovery mechanism. Thus, even
when there is an abnormality in the first power source, the liquid supplied to the substrate can
be recovered, and deterioration of mechanical parts and electrical parts in the vicinity of the
substrate can be suppressed.

A first exposure method of this invention, in which liquid is supplied between a
projection optical system and a substrate, and a pattern is exposed onto the substrate via the
projection optical system and the liquid, includes the steps of recovering the liquid by using a
liquid recovery mechanism, supplied with power from a first power source, and recovering
the liquid using the liquid recovery mechanism supplied with power from a second power
source different from the first power source at least when the first power source is abnormal.

According to this invention, when there is an abnormality in the first power source,

the second power source supplies the power to the liquid recovery mechanism. Thus, even

when there is an abnormality in the first power source, the liquid supplied to the substrate can



substrate can be suppressed. A sixth exposure apparatus of this invention,
t hat exposes an inage of a pattern onto a substrate using a projection
optical system includes a liquid supply nmechani smhaving a supply path
that supplies liquid between the projection optical systemand the
substrate, wherein a suction portion having a suction path that draws the
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parts in the vicinity of the substrate can be suppressed.

The symbols of the drawings showing an embodiment were used to explain this
invention clearly, but this invention is not limited to that embodiment.

According to this invention, when an abnormality such as a power outage occurs, out-
flow of the liquid can be suppressed, and occurrence of a problem due to out-flow of the
liquid can be suppressed. Furthermore, when liquid does not need to be supplied, a problem
in which the liquid leaks from the liquid supply mechanism can be suppressed. Therefore, a
pattern can be accurately transferred onto the substrate, and a device with high pattem
precision can be manufactured.

Brief Description of the Drawings

Fig. 1is a schematic structural view showing an exposure apparatus of this
embodiment.

Fig. 2 is a diagram showing a positional relationship between a leading end portion of

a projection optical system, a liquid supply mechanism, and a liquid recovery mechanism.



nozzles. Fig. 4 is a schematic perspective view of a substrate stage. Fig.
5is a main portion enlarged cross-sectional view show ng an enbodi nent of
a second liquid recovery mechanism Fig. 6 is a schematic structural view
show ng anot her enbodi nent of the exposure apparatus of this invention.

Figs. 7A, 7B, and 7C are schematic views showi ng an exanple of an exposure
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mask M, a substrate stage PST that supports a substrate P, an illumination optical system IL
that illuminates the mask M supported by the mask stage MST with exposure light EL, a
projection optical system PL that projects and exposes an image of a pattern of the mask M
illuminated by the exposure light EL onto the substrate P supported by the substrate stage
PST, and a controller CONT that controls the overall operation of the entire exposure
apparatus EX. Additionally, a chamber shown by dotted lines of Fig. 1 stores at least the
mask stage MST, the substrate stage PST, the illumination optical system IL, and the
projection optical system PL, and predetermined humidity and temperature are maintained in
the chamber. The entire exposure apparatus BX is driven by power supplied from a
commercial power source (first power source) 100 such as a power company located outside
of the chamber,

The exposure apparatus EX of this embodiment is a liquid immersion exposure
apparatus, in which a liquid immersion method is used to substantially widen the depth of
focus as well as improve the resolution by substantially shortening the exposure wavelength,
and includes a liquid supply mechanism 10 that supplies liquid 1 onto the substrate P and a

liquid recovery mechanism 20 that recovers the liquid 1 from the substrate P, The exposure



imersion region AR2 at a part of the substrate P that includes a
projection region ARL of the projection optical systemPL. In detail, in
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The illumination optical system IL illuminates the mask M supported by the mask
stage MST with the exposure light EL, and has an exposure light source that emits the
exposure light EL, an optical integrator that uniformizes the intensity of the exposure light EL
emitted from the exposure light source, a condenser lens that collects the exposure light EL
from the optical integrator, a relay lens system, a variable field stop that sets an illumination
region on the mask M by the exposure light EL in a slit shape, etc. The predetermined
illumination region on the mask M is illuminated with the exposure light EL having a
uniform intensity distribution by the illumination optical system IL. For example, the
exposure light EL emitted from the exposure light source may be a bright line (g-line, h-line,
i-line) in the ultraviolet region emitted from a mercury lamp, far ultraviolet light (DUV light)

such as a KxF excimer laser light (wavelength: 248 nm), and vacuum ultraviolet light (VUV
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(wavel ength: 157 nnm). In this enbodinent, the ArF excinmer |aser is used. In
this enbodinent, distilled water is used as the liquid 1 that is supplied
fromthe |I|iquid supply nmechanism 10. The distilled water can transmt not
only the ArF excinmer |laser |light but also, for exanple, the bright lines
(g-line, h-line, i-line) inthe ultraviolet region emtted froma nercury
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cont r ol thegrojBetidnhetivel systehyPidis aniethgetioh@nd€Ysion system, in which the projection
magnification f is 1/4 or 1/5, for example. Alternatively, the projection optical system PL
can be either a unity system or a magnifying system. Furthermore, the projection optical
system PL can be not only a dioptric system but also a catadioptric system or a reflective
system, and can form either an inverted image or an erect image. In addition, on the front end
side (substrate P side) of the projection optical system PL of this embodiment, the optical
element 2 is extended from the lens barrel PK, and detachably (replaceably) provided to the
lens barre] PK. The substrate stage PST supports the substrate P and is provided with a Z
stage (substrate holder) 51 that holds the substrate P via a substrate holder, an XY stage 52
that supports the Z stage 51, and a base 53 that supports the XY stage 52. The substrate stage
PST is driven by the substrate stage drive device PSTD such as a linear motor, The substrate

stage drive device PSTD is controlled by the controller CONT, By driving the Z stage 51, the
position (focus position) of the substrate P in the Z axis direction supported by the Z stage 51



stage 52, the position of the substrate P in the XY directions (position in
the direction substantially parallel to an i mage plane of the projection
optical systemPL) is controlled. That is, by controlling the focus
position and the inclination angle, the Z stage 51 natches the surface of
the substrate P wth the image plane of the projection optical system PL by

an auto velin he XY .stage 5
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porti onsyklerh ?Lﬁj’éﬁﬂ{é dedii tﬂinatgdfglank_ for storing the liquid 1, a pressure
punp, etc. The liquid is supplied onto the substrate P via the supply
tube 15 and Fhehguppt,wnrbeZisegisl, diftgde the auxiliary plate 43, a recovery port 61 of a
second liquid recovery mechanism 60 is arranged, which recovers the liquid 1 that flows to
the outside of the substrate P. The recovery port 61 is an annular groove portion that is
formed so as to surround the auxiliary plate 43. A liquid absorption member 62 formed of a
sponge member, a porous body, etc. is arranged therein.

Fig. 2 is an enlarged diagram showing the liquid supply mechanism 10, the liquid
recovery mechanism 20, and the vicinity of the leading end portion of the projection optical
system PL. The liquid supply mechanism 10 supplies the liquid 1 between the projection
optical system PL and the substrate P, and is provided with a liquid supply portion 11 that can
gject the liquid 1, and a supply nozzle 14 that is connected to the liquid supply portion 11 via
a supply tube 15 and supplies the liquid ejected from the liquid supply portion 11 onto the

substrate P. The supply nozzle 14 is arranged near the surface of the substrate P. The liquid

supply portion 11 is provided with a tank for storing the liquid 1, a pressure pump, etc. The



liquid supply operation of the liquid supply portion 11 is controlled by
the controller CONT, and the controller CONT can control the liquid supply
anount per unit time onto the substrate P by the liquid supply portion 11.
It is also acceptable to use a factory-wide liquid supply system w thout
providing the dedicated liquid supply portion 11 on the exposure
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connected to the recovery nozzle 21 via a recovéery tube . The vacuum
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e
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tube nmember hayiiggiddecovery mechanism 20 recovers the liquid 1 on the substrate P that has
been supplied by the liquid supply mechanism 10 and is provided with a recovery nozzle 21
arranged in the vicinity of the surface of the substrate P, and a vacuum system 25 connected
to the recovery nozzle 21 via a recovery tube 24, The vacuum system 25 is constituted by a
vacuum pump, and the operation is controlled by the controller CONT. As the vacuum
system 25 is driven, the liquid 1 on the substrate P is recovered via the recovery nozzle 21
along with ambient gas (air). In addition, a vacuum system for the factory in which the
exposure apparatus EX is arranged may be used as the vacuum system 25, without providing
a dedicated vacuum pump in the exposure apparatus.

A gas-liquid separator 22 that separates the liquid 1 and the gas drawn by the recovery
nozzle 21 is provided in the recovery tube 24. As described above, the liquid 1 on the
substrate P and ambient gas are recovered from the recovery nozzle 21. The gas-liquid
separator 22 separates the liquid 1 and the gas recovered by the recovery nozzle 21. For the

gas-liquid separator 22, for example, a gravity separation method that separates the liquid
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plurality of holes and dropping the liquid through the holes, using
gravity, or a centrifugal separation nethod that separates the recovered
liquid and gas using centrifugal force, may be used. The vacuum system 25
draws the gas separated by the gas-liquid separator 22. A dryer 23 that
dries the gas separated by the gas-liquid separator 22 is provided in the
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source 02.4'5 arrang?d %:étsi de of the chanber. In this enbodi nent, when
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whet her c<|)1%n g!eg t(:)L th%)ﬁ%qsugc? reicgvér;] ?ne%llljgn%n% 2%9%%6& gvhgm%%t:vg source trouble occurs
such as power outage, voltage fluctuation, etc., the back-up power source 102 (UPS:
Uninterruptible Power System) supplies stabilized power from a battery arranged inside the
device . In this embodiment, in order to avoid the effects of heat from the back-up power
source 102, the back—up power source 102 is arranged outside of the chamber. In this
embodiment, when the commercial power source 100 stops supplying power, the back-up
power source 102 supplies power to a power drive portion of the vacuum system 25, a power
drive portion of the separator 22, and a power drive portion of the dryer 23, of the liquid
recovery mechanism 20. Furthermore, the back-up power source 102 can supply power to the
respective power drive portions along with the commercial power source 100, and can supply

power to the respective power drive portions in response to voltage fluctuations of the

commercial power source 100. Furthermore, the back-up power source 102 can be arranged

within the chamber.
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liquid 1 flows through the supply tube 15) is arranged in the supply tube
15. The liquid sensor 81 is arranged in the vicinity of the supply nozzle
14 of the supply tube 15. Furthernore, a liquid sensor 82 that detects
whether liquid 1 exists in the recovery tube 24 (whether the liquid 1
flows through the recovery tube 24) is arranged in the recovery tube 24.
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direction, The iqu&lg .12 nozzles 14A -14C are connected to the liquid
suppl y IBSWP@HI s © ay éecgﬁ?}pﬂng,mb@mém@, andhihig projection region AR1 of the

projection optical system PL. The projection region AR of the projection optical system PL
is a rectangular shape (slit shape) that is elongated in the Y axis direction. Three supply
nozzles 14A-14C are arranged on the +X side, and two recovery nozzles 21A and 21B are
arranged on the -X side, so as to sandwich the projection region AR! in the X axis direction.
Furthermore, the supply nozzles 14A-14C are connected to the liquid supply portion 11 via
the supply tube 15, and the recovery nozzles 21 A and 21B are connected to the vacuum
system 25 via the recovery tube 24. In addition, supply nozzles 14A'-14C" and recovery
nozzles 21A" and 21B' are arranged so as to have the positional relationship in which the
supply nozzles 14A-14C and the recovery nozzles 21A and 21B are rotated by substantially
180°. The supply nozzles 14A-14C and the recovery nozzles 21A’ and 21B" are alternately
arranged in the Y axis direction, and the supply nozzles 14A'-14C" and the recovery

nozzles 21A and 21B are alternately arranged in the Y axis direction. The supply
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the recovery nozzles 21 A" and 2113' are connected to the vacuum system 25
via a recovery tube 24'. In the sane nmanner as the supply tube 15, a valve
13" is provided in the supply tube 15, and the supply tube 15" is
connected to a third liquid recovery nmechani sm 17by a suction tube 18
having a valve 16' therein. Furthernore, in the same manner as the suction

tube 24, n@rzgB4Al-gH s eRakakato %,%'nqaiaﬂsu?ﬂ@rpg for? vidhiR, sgﬁggl‘ﬁitﬁlﬁéjl[ii' Nnfhe

recovery tube 24'. The configuration of e ove-descri nozzIl'e€s I's not
par t i cul @ergeovpiinogales For' anddBbire conrreetedtip feyvaamuin sgstan 86 Wi recbeeryi qui d 1

b . { irs of i ded. at the. | i des of th
or 4 oct | BR Pegt AR et iBer AR sl LRE 1 UDYE P et ek R ECovery

nozzl es uBY 1Pearttotht 2@HPHubY 13715 8RgRAea %o L a4 I{icﬂfzd Hﬁg{cﬁr? rech s E?S&ﬂpao lied

and recovered in either the +X direction or ection. 4 is a
per spect§ughon fubg 1§fhaving a7vadvealfe tfetein FiRyrthBrma@e,dn tlerdagtegeshier asthe se&idnonal

a1t anged Bho bR o hasing b 19Be3aB e I eop eryemeenane o 60
recovers the Tﬁeodéinﬁgﬂ-raﬁ&%f ﬁll%%'ﬂ@\zet-@esht?@ed] 19)‘2%1%/5 %g}ogéﬁtftiglglagg E}I?ﬁi{eﬁj[ % P and

includes a recovery port 61 that i1s annular 0 50t ound t he
auxi | i arexapphe thesBpply andh eccBvatyadehe(liquid t nalydepetioendd it iR ofin€lehieh

absorpti_on .drﬁqﬁﬁr 62 arra %ed i.n the recovery port 61 and formed of a
por ous BOAYIHLE %E’né@ﬁ%ﬂ ¢ PRYRPEM regiop didudndlais safecthestipply Thezles andi d
absor pt it@@r&?@?ho% IS 4} NG a.predeterm ne , dt h and
can hold a prec_letern‘isnea armu%éh%glyt e |dd38?§a\€i}.peg]¥ﬁlé‘?ﬁIclglﬁu?aula%@g% i on
menber &gcovhiet 1 sitlar tlang¥ dirscti@sorttbe sXdirestivd. t he outer circunference of the
auxi liary pl %{ie 43 at a@gredet erm ned spacing functions to absorb (recover)

the liquid 1THhat's 2PEREHIVEE S ebiherctagsS I HBg .5 iganenleesged\eerss-seetemahi sm 20
| f - i da 1 i1 te 43. A f th
63 hat o Yoo USRS ol bR B RulaRlshy B) Bk Giedon ey P

stage 5stagantl Thesdvond tiguidoeddvery mécHahiem 60ebsheadSONRLIONHAENDRSE (HiRe
arranged ti'sn tg«%hr%gover%g pgr_t 61 communicates with the flow path 63.
Fur t her AB&ie © st Pyrng inqludrsiadesaveniiertS hbreis agaulare famed sges thet ween
t he subgital ; g L] stage 51. The |iquid
recovery holnggﬁ%%ﬁglrﬁerp?(l)%g%tb %g{e{zo Sttlgl g&ﬁ P%v%teglg(flhé}géfaﬁé B%ﬂ?% Eibf?/‘pg?n

pr ot r usinenes62 bhrariged up fherrtedveey paa6] s foamed 6f a pHOUSHOS! §irh @s B spéifze
arranged on the tOLE surface of the Z stage (substrate holder) 51 that hol ds

t he subB¥FREE POTOURFSEINE i hbe beuidebsamptionanember Grid ahehahlphacrbisst rate P

are at-f Aoidaelng; GSI ectively The.respecti

adsor pt | orly %opes%gﬁg?g%%#\{%ggg g%lﬁﬁg aé{ r??%%ﬁlﬁ%%dﬁa%a}mg8f%§1quf€ﬁgi Eget he Z

st age Shquid 8bsthptidd mempat 62 B3t s anaegided & ® sl und SRS AR Btnalek thoe
liquid recovergﬂé@% es 64 is connected to one end portion of a tube path 68

arrang LAY P attadgegetglfng@gi sppeing functions to absorb (recover) the liquid 1 that

cannot be recovered by the liquid recovery mechanism 20 alone and that flows to the outside
of the auxiliary plate 43. A flow path 63 that communicates with the recovery port 61 is
formed within the Z stage 51, and the bottom portion of the liquid absorption member 62
arranged in the recovery port 61 communicates with the flow path 63. Furthermore, a
plurality of liquid recovery holes 64 are arranged between the substrate P and the auxiliary
plate 43 on the Z stage 51. The liquid recovery holes 64 are connected to the flow path 63.
A plurality of protrusions 65 that support the rear surface of the substrate P are
arranged on the top surface of the Z stage (substrate holder) 51 that holds the substrate P.
Adsorption holes 66 that adsorb and hold the substrate P are arranged in the protrusions 65,

respectively. The respective adsorption holes 66 are connected to a flow path 67 formed

inside the Z stage 51.
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Meanwhi | e, the other end portion of the tube path 68 is connected to a
vacuum system 70 including a vacuum punp. A gas-liquid separator 71 is
arranged in the tube path 68. A dryer 72 is arranged between the
gas-liquid separator 71 and the vacuum system 70. The liquid 1 fromthe
recovery port 61 is recovered along wth the anbient gas by driving the

vacuum syst eMhd Blowhadas3 édiictes tSRRAERNEY Y d1 %dgﬁéﬁ%iﬂ H‘éc%@i@)&k’%‘%@ g 71
t 70. n

and dried by the dryer 72 flows into the vacuum syste I''e, the

liqui d 1cQuisaicdteendsndnostiornefd tubepath (Sepangddorutside 61 thed stagesla | i qui d

recovery | 3. provided.with a tank, etc. that can store the liquid

1. In ad |t%{1%h{?£tt%%mﬁ?rq%dé’°%l %fg{}%mt?a PRt 638 connsgied to a¥agBINYSYSEM Thn 73

is, for ke evacdis . i b G ly
i Y £va %ﬁhﬁfr‘%%ﬁsc lﬁ@lﬁﬁ%l&:}?ﬂ% & fs%ﬂdﬁ%%q{lﬁge l%\.lptg%gﬂ'l% %&Qtp

portion 11, etc. after being aned. Fu er nor path

connect e tsgriangedlertweqt tho gahbid s§firater Tommiaht estuue syt BHATROKGUi®@N of a

t ube patg 1%9( arr.an ed ]?'ﬁtISi de of_%(i]ge Z s%age 51. Meanwhile, the other end
portion of RereRl BAE R dorerevEehpans dhle ankisei asmby ylsiveve the vacsemudi ng a
vacuum pRRm 20.r ANAethaPidtss : . [AYA e um
system 74, the sulr)ggtratgs%bggﬁg%%ﬁﬁ%%géhtﬁﬁ%p%%g{%s?ﬁ%rq}ée‘rggy|Ms%da]{%cggrﬁbed and
hel d by Hoies mishepatwm hotas 76.6Meanghtle, Itheiquid 1sepr4tad By tbzdsdigald anged in
t he tubeeBatp 23 and a@ﬂ%’?‘i 76 is arranged bhetween the gas-liquid

separ at oF P#E4 4§ o8 191 PSP Partiop e tmevidest with ek, eiguthat eaastrer y
portion t%31iqRidavigeddiwot hharLank, { or. e.liguid.1 is
connect ed tg t he ggg‘-i’ry?;&’m”ghé‘z‘ggrrae?%‘%m%%%@@ﬁd%"%"%@}Iﬁra?ﬁ‘ gyis’ g’ﬁters from
bet ween exhepkubstardedoReayvded dnel ratnxidd tarhe lihad Suphdy partion 1 ome. dfer bdigg r ear
surface iidedof the substrate P, the liquid can be recovered with the

ambi ent ““GH&%from the adsorption holes 66. In addition, in Fig. 4, on the

+X side end popihk fant I [ ). r X is arranged
whi ch ext ends iI n1 ?ﬂkilbelg’\{thg? ?g%)éi ?}E gg f(é ?rg%?teg rtl(g%\é 5 Hg:nrgh@{ g?lasegéﬁc? OBB?Cttfiditﬂ , a
novi ng e edd pasivniof a aulregredd whingled extskizds tha1Z klage X1 akicn@hi€Ghd &Rer Laser

interferoneters etect the position of the substrate stage PST in the X
axi s di FE@E’P%W”&@“? tﬂg? H%tn@%%p%nnegq(ﬂgi&@ VERuBysysieraet chillﬁ’gﬂg ALEHUDERMP ont 0

the noVigRgnMadr ;e 45 h . OW ins 3,pgocedure for
exposi nS an%eatterln of %%I%g%aegk[ %}{)ﬁH&%’ﬁ%%a@ﬁ@é?}pg@é?ﬁ, tbf’/sﬁés?rﬁﬁ t he
above- degpporigd by ehpostmsonpfisadusbEXandfid ey thads@mpkioMhbRs boadegsaaup t he
mask sta%)%lmlr@;rﬂ/ nd the substrate P is |loaded onto the substrate stage PST,

the conf apgqdiadhe wae ppgiSdard piygr Hoistarengadibasveerhidic ghi-taid

suppl i : j rmned amount of the liquid 1 per
r e 0 PP R, PR S T B e bl Fia Sl y |

nozzl e prpvided wikhi & tanknee. thivesan lsioneritd 18uAP] 1 dohavei@Blorhe fad Huid sekatot ube 15
'S open%l N E\G}Qrg ifttltleelicwig \ivegi?egshfrgrfn lfe?vﬁeesraljtgé Isu%rs:tr;tlél t%’eand the auxiliary plate 43 and
flows to the rear surface side of the substrate P, the liquid can be recovered with the ambient
gas from the adsorption holes 66.
In addition, in Fig. 4, on the +X side end portion of the Z stage 51, a moving mirror
45X 1s arranged which extends in the Y axis direction, and on the Y side end portion, a
moving mirror 45Y is arranged which extends in the X axis direction. Laser interferometers
detect the position‘of the substrate stage PST in the X axis direction and in the Y axis
direction by irradiating laser beams onto the moving mirrors 45X, 45Y.
The following explains a procedure for exposing a pattern of the mask M onto the
substrate P by using the above-described exposure apparatus EX.
After the mask M is loaded onto the mask stage MST and the substrate P is loaded
onto the substrate stage PST, the controller CONT drives the liquid supply portion 11 of the

liquid supply mechanism 10 and supplies a predetermined amount of the liquid 1 per unit
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18 is closed by the valve 16. In addition, the controller CONT drives the
vacuum system 25 of the liquid recovery nechani sm 20 in accordance with
the supply of the liquid 1 by the 1liquid supply mechani sm 10, and recovers
a predeterm ned amount of the liquid 1 per unit tinme via the recovery
nozzle 21 and the recovery tube 24. As a result, the liquid inmersion

regi on ARfe ofitotthe sibisgried ¥ia tige fuppRRGHDE Wﬁe”sﬁ}ﬁalﬁﬂéiz@ﬁ.gﬁx Mmé R the
front end portion of the projection optical systemPL and the substrate P.

At this ¥quesunphellewmaheofshpsmplctubapp arepteusd, B i fitv path o yhepmetion tubat i s
| ) i al . 00. N der to f th

oo R NG P e AR BB S R o ot

suppl y refehanisondddvandnddi8nibin®al ifl a6 QEMRE Wiﬂgﬁﬁ%‘ﬁgpy&?tﬂe ﬁ?,?i‘afl?ﬁg e amount

of the liquid supplied to the substrate P a nount urd
r ecover difiu¢ sipphhaceubistr B, endréserore praisEsmantliaalduyt oike tigne lapountt. | n

addi ti on, ontroller forms contro o that the exposure
appar at E f'sm%ﬁ%it% WP Ay ggzz%%\ll-rﬁ;gg © RESRY £ t&l’f‘ez‘éx‘g%% Eﬁsélti’l the Heuigmgersion
i 11 um natgion ARH 40RE 1iGYS ISR dincA M veR) icalelbBR® Qfind b of¢ the
mask M on%lo the sul_)sf?rlate PIvi a ttﬁ&egegrﬂgf(geigiclﬁger%bopt ?c%lthés?g?%%ﬁ%ﬁﬁgﬁl&)ft he
li qui d 1he mojeckien pptigal efstee hmind ghesubstsate B, Ax thistiticotheadtite g@bteen | mage on

t he mas i ojected onto the projection region ARL. Wth respect to
the pro Ff;@%rﬁ@? %P;‘Egﬁn By fe tﬁsg{, i sggﬂgfﬁﬁo_am%wmlaewé PRESISMSDONEIF s ¢ he
- I'T eGh bRBr (Plormith&id R8s i i ! LRAYERE nORyes 1n
the +X di rec%i or?r(or -1(§< diIIPectSiIonSeglzgtYl a}({u\jiet %%%?Elgpgowg%ng%gs tE)I‘E%)lf%e}lcti on
magni f i gapilpmechdnast f8 apdbstliqidrestage nRETanisth e so afat €e £xAOS8 Uf Beiliguid

conmpl eted i.h,one shpt region, the next shot region is noved to a scannin

start poUIR S By st Rgndtiesmoialpbhauid ecoverpe fioat Befibarte Bhposir e
r ocessSimgid i hs; i . .

D ope a0k £ RS RY BhgRioRTAL B Mo LPE POTE colfofisa thri GBgis 1 1

a di r ect¥pmurepgppatalus| EX dhnhieatds theahaskiM ofittnthe expaurcdight B2, ust rate P, t hat
is, in tgje .Sae direftion s the . direction of the novenent of the

subst r at nﬁ.ngtfcw tical syRsPHL- andrupicpis ap dnagarf thepaticem ahthsanaskM estertke by

novi Ng LhRratdlss ol : ol ' tiion, (- X direction) shown by an
arrow Xa (sree Filé%%r,gjétoﬁ%ﬁ g@b‘%ﬁ%’}%ﬁr‘g&%\%ﬂi (])(% i't he liquid 1 by the

l'i qui d suppl $t tedhanoEsmatfingeelpdshes, bipgtticd dfagRYemyinBe baMSHROMaE e
perforned. bge usi ngjgt he, stgcprfl y.tube 15, the supply nozzles 14A-14C, the

r ecover {558 O30 the MOIEREOT 1B L n By respephin thperojgetign optieal sysemBhen t he
subst r a} ABYES 1 i [ ORys 13 P qui~d 1 ] | i;ed, bet ween

t he pr oj}@gt ioon optt?ﬂgkgg%ﬁg?%néﬁﬁgﬂﬁd&s(ti}tés&tﬁ ?}él(cg +I398§/re‘jtt1sﬁ)§§§€%‘6(fk§clwg§’z%§ 14

(14A- 140pstrath@ moveyun thel +Xdireiteonsubst dat@ion) ha YEEAMES SO0Y ath§efiRmover y
nozzl e 21@&&1,& and 21B) along with 15 the ambient gas, and the liquid I
flows i'RAgHECANRNYViadhe Pehistials siagePS T | Theny after sppasordie completedia onephitcal

flhgm? ntregioﬁ,t thls Gl sthPIteg?d?lqs Px?orvte!i ofa (s-)c]:can}urﬁ sParrtO;Lo%?tgcjnqb@ s?g;}piir?gaéf tﬁg stem PL and
substrate P. Hereafter, the exposure processing for each shot region is sequentially performed
by a step-and-scan method. This embodiment is set so that the liquid 1 flows in a direction
parallel to the direction of movement of the substrate P, that is, in the same direction as the
direction of the movement of the substrate P. In other words, when performing the scanning
cxposure by moving the substrate P in the scanning direction (-X direction) shown by an
arrow Xa (see Fig. 3), the supply and recovery of the liquid 1 by the liquid supply
mechanism 10 and the liquid recovery mechanism 20 are performed by using the supply
tube 15, the supply nozzles 14A-14C, the recovery tube 24, and the recovery nozzles 21A and
21B. That is, when the substrate P moves in the -X direction, the liquid 1 is supplied between

the projection optical system PL and substrate P by the supply nozzle 14 (14A-14C), the
liquid 1 on the substrate P is recovered by the recovery nozzle 21 (21A and 21B) along with
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substrate P. Meanwhile, when perform ng the scanni ng exposure by noving the
substrate P in the scanning direction (+X direction) shown by an arrow Xb
(see Fig. 3), the supply and recovery of the liquid | by the liquid supply
mechani sm 10 and the liquid recovery nechanism 20 are perforned by using
the supply tube 15, the supply nozzles 14A -14C, the recovery tube 24",

and the thecmigent gagzall @ A 1 Mot 2143 -X Fhatiok |§q adfaem] Eh%%ﬁédétb%%v&é%h%? .

nmoves in the +X directjion, the liquid 1 is supplied between the projection
opti cal fiement Zefdhe (Bst endtpertorbyf thivprogestiph ppticd systerl 2T, apd 4 - 14C ) ,

g
the |iqui t trate P.is. d by th le 21'
(DIx " aubibslu@. GBI [ BhPadriadind B8 UEREE Sboiiie by Piadiag the MIBTEGE, ¢ he
+X di r echi the s@niag diectidd §+3t @@eoa@ap@o%tﬁgg@%dwxg%ée%% df;,'[ @g@@%@ﬁ& the

front end portion of the projection opti system'PL a rate P.

I n this ®agery phige lighigui by thetligatd supplyupgihaeidmviCearidrtie Hgpiglycovezzl e 14 fl ows
as if it . dr _to the ace etween the optical elenent 2 and the
subst ratlle’l%\%{algﬁgqag%\%lﬁ gg;félgnﬂ}husgr}get frd tbedp > thesupplyioeelat 844-14¢ the - X
di rect i oRcovEnefudk Q_ﬂ’,eanc?i\h%@edofvelty%zﬂ!éé)@g}('_a%ﬂ%rlg?(l ?ﬁﬁttﬁ%%ih:e}d &}I}H ﬁ?&%@by

mechani sm 10 (liquid supply portion 11) is small, can be

easi |y supyssiieéhereX diestion; He liopid Ll supplésdeetwenathd prdjectiougticatsgstin PThen,
by switchi ‘ jrection of th w of the liquid 1 according to the
scanni ngﬁggrg%%{}j?eoﬂ',by@ﬁestlﬂpPWém%lﬁgﬁ{égé‘%“?é t%%hﬂ\‘ﬁgd qnthepyhsiatetthis +X

di rect i aBeerddy therdbi @Gl ' i t ORI &Rl 8! t 2 and
t he subst?atefa Eﬁcanr be itnF%g%zswqghéﬁgélllhgu%%%ﬁ@ﬁgreB(%%ﬁg,gag aﬁ?glﬁa

resol ut ilisiicahdows v the +deirtrtioh sb ac tsfild dre dpace edrtvasmed opbil lkenidae2 shok

oo QTR ah BrBoT b e el s ean R ond SRt Bl dree.fhaqui d
ol HiaRED ARl BRupARd Wb noade SRR ik GerParalil T cBaed 94 €
Subst r abt il wll-ekomen's gridheatisngelin wiglaactianiemdmentblmbr at e P,
the oSt D B8 TRl Theroror Stk if e Snply bty of Siodiasti iy whi ch
Pt o JiedRaritrtbdiiduil sty b6iioh19) RHRIE BeSlqudIf oBHL LAY XuBiRbefifken "0

liquid Htespitigel demerd Rired tBsbstrate Pariged, byHavieshiid e cat e dfahe TGNFusd art s
an oper ond ljiquid recovery mechanism 60 along with driving

. tiigri of the seﬁ| _ }/ ! ng \
t he nﬁﬁ? TSR Re shaumng 9 raeHet: Waen thesulstrate Bue rspnnestinaithenthe 6-X

Ther ef ogg bt gk dat c [ is re ered by
suct  on mreioor N e Lioh SOV RIE Seflech o6 EEA bR bnihe hDEG Bl h o8,
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t he gap t%eiv\ﬁen the substrate P and the auxiliary plate 43 is recovered via
the 119 183 'h 63 and the tube path 68, along with the anbient air, via the

liquid recoveryehnl as region near the center of the substrate P is exposed, the liquid 1
supplied from the liquid supply mechanism 10 is recovered by the liquid recovery mechanism
20. Meanwhile, as shown in Fig. 5, when the liquid immersion region AR2 is in the vicinity
of the edge region of the substrate P due to exposure-processing the edge region of the
substrate P, the liquid 1 can be maintained between the projection optical system PL and the
substrate P by the auxiliary plate 43, but there is a case in which part of the liquid 1 flows to
the outside of the auxiliary plate 43. The liquid 1 thus discharged is recovered by the
recovery port 61 in which the liquid absorption member 62 is arranged. Here, the controller
CONT starts an operation of the second liquid recovery mechanism 60 along with driving the
liquid supply mechanism 10 and the liquid recovery mechanism 20. Therefore, the liquid 1
recovered by the recovery port 61 is recovered by suction of the vacuum system 70 via the

flow path 63 and the tube path 68, along with ambient air. Furthermore, the liquid 1 that has
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64. At this tine, the separator 71 separates the liquid 1 and the gas
recovered through the recovery port 61 and the recovery holes 64. The gas
separated by the separator 71 flows into the vacuum system 70 after being
dried by the dryer 72. By doing this, a problemcan be suppressed in which
the liquid conponent flows into the vacuum system 70. Meanwhil e, the

liquid sppRs@estiByab Bgm%@ﬂ?ﬁ{eash%traz%\% %%ﬂ?ﬁa@%ﬁ%&ﬂqlg%I4‘33§réch9é§£d’g’fa%ﬁ very

portion 73. There nmay be a case In I schar ged out si de of
t he subsfiowpethP3emdehstubt pain@helogapithehs@abichier, st lighid [Roves) Hhe

auxi i aréo/1 p aﬁqe 43 aﬂd reaches the rear surface side of the substrate P.
Addi t i ol 14 hisHERS theseppralpr 1 serasptes thediguidhhand the gas wwoovered throughdhe er ed
th i tg.P f N0 th d t hol 66
hat | adeceh B8] 8 Be rbeefREE O Trg gt RIS hPRAERE R IR0 Mo T es

66 ar r arfgedadunnt dyste# ¥ afge bbihgIWieddy e @YGOTH Bydsinhalid athhevisnkahbate P are
connected to tg?lbv m system 74 via the flow path 67 and the tube path

cyum sys .
69. In tHEPEES Iehgbe ligwd componeng dpys dup drcarashumsystent 70h Metmyenlertbet hat

dries t : .gas-liguid . separator 75 are ranged.

Ther ef op gl,ulcg\%g% ?e?iq{t}ﬁ}e}g%&c%té 1 lgg%to lééfrgalbﬁéhegg%lb‘fbef%w HSV@E%%G, a probl em
can be suppr edsedmapbehicss? ih Réidh tHelliguidaNAIMRHed cBRIRIGT AOGIY@AE PEEYSt €M
74. Meanwhil e, in the exposure apparatus EX of this enbodi nent, each power
drive 361“& thsreap rBtsen ik Fgstae Parg deaauxiliasp alata 4iar@teaahes thdirag surfecd i qui d

| i he, - +i qui i 0, .. t d
o0 4 P i b AN (RS i - PESIER A e 1 R
conmer citled repossefacs side 6€hEQ0bstHRRYIBs iMD ek dRBpEORNBLS b8khat RQWSH asPHsge 100

stops suppl yin ower, the supply of the power for the drive portion of the
l'i quid I‘}Ecﬁﬂé%tf eﬁe@hﬁm esp.be a%ommm rrangedbindke Gtagovidso st adsoft02.

The fol 1 : l.aLn ration of the ex ur e. appar at us, EX when t he
commer o "oy SsBhE dbEoRRFRL BB yim e ERaR e R Ohrted tiea
pover swubegatile Bittheaibs Yadl6b BE RO REadRS 75 B theRB{Q 7 thatld¥Rs RRCK- Up
power source 102 continuously supplies power by sw tching the power source
suppl y B#rscpatadihythe sl psparaseanirs mraggedo Thersforexeveplifthe fiqhidill t - i n

battery f t I ack- ower source 102 agtivates a built-in
gener at S?t:é Sitﬁé ac(ilsg ggt{oﬁehogegfg p gB{?t%geélg CAA{:{E’) TIPREFSEedp v hﬂéh eﬁﬂﬂ}ds‘fong??&e‘ﬂthe
power seplsythd edcutiesykicfiui4l recovery nechanism 20 is switched fromthe
battery to the generator. At this tinme, the back-up power source 102

per forns powdtcaBypPe.yn therexppsire apnarathe EXad iimesypstiorang Bach pewgebarat or 22,
o1, g A SRS RIS 0 B Sl
suppl y fiqrid tdt@veiyGhidhahieRO0e bd 1 GBI IHuRLrE O RidERnisn@ B id fisdnitqui d
recovery operation by the Iiquid recovery nechani sm 20 can be nal ntai ned.

power supplied from the commercial power source 100. However, when the commercial

power source 100 stops supplying power, the supply of the power for the drive portion of the

liquid recovery mechanism 20 is switched to the back-up power source 102, The following

explains the operation of the exposure apparatus EX when the commercial power source 100

stops supplying power.

When the commercial power source 100 stops supplying power, as described before,

the back-up power source 102 continuously supplies power by switching the power source

supply for the liquid recovery mechanism 20 to, for example, a built-in battery. After that,

the back-up power source 102 activates a built-in generator, in case the power outage

continues for many hours, and the power supply for the liquid recovery mechanism 20 is

switched from the battery to the generator. At this time, the back-up power source 102

performs power supply for at least the vacuum system 25, the separator 22, and the dryer 23

of the liquid recovery mechanism 20. By doing this, even if the commercial power source
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Furthernore, the back-up power source 102 is not limted to the
above-nenti oned enbodi nent, and any wel | - known back-up power source can be
used. In addition, in this enbodinent, a back-up power source device is
used as an exanpl e of a back-up power source when the commercial power
source 100 stops supplying power; however, a back-up battery can be used

as a backoMfoRONphlyleer, MBBHw B,rmﬁ al . . 100, st ops
suppl yi ng power, "t he systé’m cgn %)Igg%ggn tc {ehg I@gldﬁﬁé@%ﬁlﬁgéh&gls&%ﬁoenﬁﬁﬁg?sé, a
private w&éﬁ liqydrresvenrofertian bacholiyuidraovegmdetani s8¢ 0asn Be Bagikapd power

sour ce, nﬁnrgja cap&fei tor also can be used as a back-up power source.

Fur t her nbF & TRRE e hack-ypRares sauresohirs g initediiodhe skays-msensionsd ng power
the backnbiiReMhin® gﬂ%? "3311}90%{1. to the second.]|jquid
recovery mscr;ani sn%l G%y&%%em I?i():a} ly, "t éer%g%@%\%%bep%sﬁg‘r %g%cﬁﬁté%q’ llb{f%suppl i es
pover t cerabtodimaerstt a bik-wppowmssyist €oviddis ustdes GPHARMOET ¥lackahdwie seliyer 72

of the secon lier%m d.recovery nechani sm 60. By doing this, or exanpl e,
when the¥ %‘rfﬂﬁF Bierineres sRitece! Ofotiors ypRIyingmemer e wsa ek e baeck-up battere i n

whi ch paft pef bl ' ' R2 of. the liquid.1l.is arranged

on the auxil iug%d;@s alp {%F éﬁg Af!é)fmg%\@h?ﬂeﬁl%lgl&]grlga‘%fn??%\ﬁgp?%ertsﬁngdg’gisfﬁ’gs of the

subst r atsepplyngiyeveedbasystdngtdantbe saehed Yo theBafiadl FREBINOA) aREAHowhe
dliquid_ 1. In addition, when the comrercial power source 100

di schar ge
stops s %ﬁﬁ?rﬁ & pEEEATY absp&athe ksed s pdraek-uB dawersoLOR:, saha edpsoitaail gantbiee
power t&e&%gﬁﬁwoﬁy&%&%ZA the separator 75, and the dryer 76. By

doing this, conmer ci al power source 100 stops supplying power,

adsor pti on artirthotnatiragviedn thé eorgRedidlabeer Boldye 101sthsShiB88imt%RR
mai nt ai ned. Thus, the position of the substrate P%?s ng?@qs%lated’ ngth

respect PPECPRBOYELINES 1872 alpgsupplieste wssiethe sercad diquiirecafooy mectaisar 60.he

power r ; : A e. pperation begi again, the restart

per at 1 oo e T o e PR v fiFp B et Hacys e aRui | e
when t héhecepanatozi7al arpiane dryso Wz Qﬁth&@@c&ﬁ(}ﬁlﬁicﬁ;‘é@&}eﬂ RACIRRNGH 601 B';_dol}gtﬂa'
cl osed t%pe valve 13 arranged in the supply tube 15 of the [iqlid Supply

mechani £hex#ppies whse fhercommerrigl paveer sogused 08 stoph yurfildng pawr iofa stateiisuppl y

tube 15.] - By Lng.: t hi er..the ¢ rci al , power squrce 100
st ops sS%%?&%ﬁﬁggo%g5¥d?ﬁgggﬂég#z8#5%%%PEHF35W§£HH§§“mgﬁE&?ﬂﬁ&WHH%ﬁxeakipg
onto t hplasidfandtie IRuid Dot eo tHeGuitAdSHPRE YubFBERA i BelOnd FMiL ReIBLe. N
this enbodi nent, when the commercial power source 100 stops supplying

power, Mgehapiny 80 capregpvariiee discharasd liquikl.1B1 4ddlitiomg whoi ted doynrogrerahpesder t he
fl i t i d, d back-
109" bl A S bbOhe'dier aRs b B PRE G el 182 R RS S Tomer s r o

i quid toehevwmm&fbﬁﬂi?@ﬁhelgepbﬁ%rsﬁépﬁﬁ@%h%id?elrl%.t ,@g&ﬁ{gﬁmf&%&ﬁ as the

| i quid recovery nmechanism 20 and the second |iquid recovery nechani sm 60

and i s commercial power source 100 stops supplying power, adsorption and holding of the substrate
P by the Z stage 51 can be maintained. Thus, the position of the substrate P is not shifted
with respect to the Z stage 51 due to the power outage. Therefore, afier the power recovers,
when the exposure operation begins again, the restart operation of the exposure processing
can be smoothly performed.

Meanwhile, when the commercial power source 100 stops supplying power, the
normal closed type valve 13 arranged in the supply tube 15 of the liquid supply mechanism
10 is operated, and the liquid supply flow path of the supply tube 15 is cut off. By doing this,
after the commercial power source 100 stops supplying power, there is no problem caused by
the liquid 1 Jeaking onto the substrate P from the liquid supply mechanism 10. Furthermore,
in this embodiment, when the commercial power source 100 stops supplying power, the valve
16 of the suction tube 18 is mechanically operated, the flow path of the suction tube 18 is

opened, and the back-up power source 102 supplies power to the third liquid recovery
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provided with a vacuum system such as an undepi cted suction punp, a dryer,
a separator, and a liquid recovery portion. For exanple, when a suction
punp of the third liquid recovery mechanism 17 is operated by the power
supplied fromthe back-up power source 102, the |liquid | stored in the
liquid flow path on the downstream side of the valve 13 in the supply tube

15, and jBcHaAGnS 1R PTYe tﬂ%qfqﬁiéi]réf%\ie?%f%mp%/ 17 F%bsig%%r'l@a[]}lﬁgﬁ%ﬁ% %lhc ec{?:)gi ;g

liquid recovery mechanism € suction

i's connewttbellitjaidirb@vetyi rgedhdnistdll andfthevecBad Hq@ill réda@eSupRivnitmb® ha iat a
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onto the substrate P fromthe |iquid supply nmechanism 10, and occurrence
of a prdisiveh etoredha taelipne doadpatinontiicatovirisiedn gide of hesplwasiias tansuppishe

bstrat ,n . the,yi.cinity of the substr tage PST.
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recoverﬁ, mechani sm 20 and to the second liquid recovery nechanism 60 until
the | i quigdidisuppbit 1gve pehed theoripplydubeibs iragpasition iemetdidielylondd dovingleats was

di sch f i qui d. suppl i sm.10 | be 15) with
e ng. r B8 A BANE TGP R oo ey Sethalbothth betiiean bsaiecial y
recover add tiduppaitpkle 1 4Rasrdsudplise 0e1ekhw 9 nd %ﬁw%ﬁd?f?ﬁ ?ﬁiggitﬂw fhepensor

82 arranged in the vicinity of the recovery nozzle o} recovery tube
24, t he 9 uinmercist powensoneasHARistps 20ppliisg goivee a phybleheap budirtsupgiabsd f rom

the back- .102. .Speci fical | ile the, liquid © 82
det ect s “THBeRPA T whA it 4l nfa fideutiiat o eSmichalianis Moty rasiisan ¢ he
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mechani sm 20 continues "the drive at 'l east unti sensor 82 does
not det 8straiestagediiToantl. in e vibimity affthermmbstente stagd PBT.d sensors are arranged

in the tube ths 68, 69 of the second |iquid, recovery pechanism 60, and
based on ¢ e QPGB AP e T EIeT S OPM i oS ANE TP Sy SEROHa: THedd

r ecover yp poweNant@EMBosauR %o gﬁﬂp}{ﬁgowéﬂo ttlmdl?cilﬁ@?&ot@;&'y%%chani%ﬁ%&saglﬁqgd

| iquid recovery nmechani sm 60 continues the ve un e I'iquid sensor

does nothegeeanshliquitbrecpepuy thetharfism hemtibihe lighaiskethabrentahecddet e silnateesul t of
thi v TS TPREG B Ph SRR o Sula Bomnligmashanten 46 kel B hani sm
o P AR A Mo B R
l'i qui d r ecovEeyexamplrahisxhon the detection result of the liquid sensor 82 arranged in the

vicinity of the recovery nozzle 21 of the recovery tube 24, the liquid recovery mechanism 20

is driven by the power supplied from the back-up power source 102. Specifically, while the

liquid sensor 82 detects the liquid 1, the liquid 1 (that is, the liquid 1 is present on the

substrate P) is recovered from the substrate P, so the liquid recovery mechanism 20 continues

the drive at least until the liquid sensor 82 does not detect the liquid 1. In the same manner,

liquid sensors are arranged in the tube paths 68, 69 of the second liquid recovery mechanism

60, and based on the detection result of the liquid sensors, the second liquid recovery

mechanism 60 can be driven.

In this case as well, the second liquid recovery mechanism 60 continues the drive until
the liquid sensor does not detect the liquid 1.

Furthermore, based on the detection result of the liquid sensor 81 arranged in the

vicinity of the supply nozzle 14, the third liquid recovery mechanism 17 constituting an
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17 continues the drive until the liquid sensor 81 does not detect the
liquid 1. Alternatively, after the comrercial power source 100 stops

suppl ying power, information concerning the |iquid anmount to be di scharged
fromthe supply port of the supply nozzle 14 of the liquid supply
mechani sm 10 i s obtained in advance by, for exanple, experinentation,

echan ai ance by, for example, ~experiment:
devi co ey Bk NRe WhReR LA AiRal VAT Bhid SrabaVey Bran om

20, the Bewdrdthelliquid HisrpeesaneintheRppaniuse §Qo rhthitaNRutdicbsvdr fldtihnigeovery
mechani sg,} 17 can &e driven. For exanple, after the commercial power source
100 st ops’ SUPHIG 1§ dpsewntil the Higwid seasor &g degsinot delect theligaidsuppl y 1 ow pat h

of the supply : l.ve .1 the liquid amount. to be recovered
by dri ving théh%&ﬁlstrl%’it%tﬁg @’%r"é@&/eé?li’ﬁ??é’“c 5%?1%#‘“10‘3“8%%1361& BI¥Ed in
advance infasadowtotdemivgihgniguidf arhdigr kd BMideHRHRAl fYork HRWuBAE 0P o flt ly
tube 15. Fuythernore, afte?ﬁlut h&:a comrercilal lE)%\I;avero sourggﬁfg)ggs%fg%gsuwgp

suppl yi MPzpEwerot thaiquid senndy meshkemisn AQts attaintd insdaiams byofortehemplebst rate P

i bst anti: 1 he. he..l i quj t.of the I'jquid i
ogon A eiReabl SyaEo S LRine Sl Ge BB sfopn o Wkt Ao eoie
di st ancelebeWdRY, theed Mtﬂe@&lre@hﬁ&%ﬁtioé, ﬂalfe 1108 BERIBEHEQDNAR 26 Fhe %&ﬁdﬂm PL

and the substrate P and the area of th i quid i nmersion region Al Af t er
the comtsiidd mropsmaechanisne 60,100 the thid [Buphtegovegy npolverism tl iean hé drivet i on
concer ni 0y the |iquid amount that still remains on the,
substr atl:g)g Bkgsn%l %’t igﬁee ?Ifﬂ}eq% pancgﬁgtmw?rﬁgprciesllagisgo@ B SYRLYDE PEHEY: ﬁ@ers‘i}lﬁtﬁ}%f.’ff ube
15 is st Beuill BuppafNanGRH &f thBSugFRYTIbY 199YikeyYRY13 ARt ﬁguih%o%ﬁ{*ﬁ%.c' al
power source 100 stops SU&S'.Y'.”Q power, the |iquid recovery nechani sm 20
and t he "&&Y8ied bividgiving the oweliquid meoheminsseh&so dfitcan be obtagneadan ashemnye

operat i t. | tid, the .sum of the recovered |iquid _anpunt reaches
t he sum%(%?e%t%letﬁ?i%%lgl °£%%H‘%“@P‘8%P§Hﬂf>w Haﬂboﬁéﬁﬁmpl}éﬂégﬁeéé- l@lﬁ%em%ﬁgﬁﬁore,
af ter tlie eommecki pbwHoWRFceSIOV sEHs %Qﬁblgih%@&héﬂlﬁm BAQEL afhﬁ‘ﬂﬁtrthatfs%l rergiﬁﬁgpl €,
the second |liquid recovery nechani smb6 y be nmade to have a greater
amount 87 the subsiraie Pde suhstaptianthetsemo e teHaupbaveours wphe/ligds immopped.
Speci fi ¢al: h rive unt. (drive farce) of the vacuum system of the
second Félaéclq%ﬁyél{r&éagno@éq}%e r?% gar?l%% 8 ﬁ&%@%%&?@é@e o1 exgipgley _Fhe\ﬂlﬁ_@‘lcéf eprfendlie ond
l'iquid optay elheRET bathe HRdjeMAmUIPNCaYSLEM P Qlﬁpff‘i@§u%tﬁ‘é.'té)ﬁ & 88 arGOfieE: SO
it is preferable that the drive forcé of the secon iquid recovery
mechani Sfviddesreteetesim AR3p feutlicnpnenposiipeyprsoossdiongtopseugigng af t er

A R e SRS o
S50 SpSUeTOSLlohR A VB KRR MOTIE IR 2
the |i giflvange inghe memonydeiiceMEY t Adesiesbmateecist myerR&Ictan0 kegst out war d
fromt hﬁlp{a%ﬁl?gv S erpt?lre:tliqgg' 1’ec<%er3§ i e ﬂa%?s%?%{) and the second liquid recovery
* mechanism 60 continue the recovery operation at least until the sum of the recovered liquid
amount reaches the sum of the liquid amount stored in the memory device MRY.
Furthermore, after the commercial power source 100 stops supplying power, for

example, the second liquid recovery mechanism 60 may be made to have a greater amount of

liquid recovery than before the power supply was stopped. Specifically, the drive amount

(drive force) of the vacuum system of the second liquid recovery mechanism 60 increases.

The driving of the second liquid recovery mechanism (vacuum system) becomes a vibration

source, so it is preferable that the drive force of the second liquid recovery mechanism

decreases or stops during exposure processing; however, after the commercial power source

100 stops supplying power, the exposure processing also stops. Therefore, by increasing the

drive force of the vacuum system when it is supplied with power from the back-up power
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t he spread of |eakage. Additionally, when the conmercial power source 100
is abnormal, there is a possibility that humdity and tenperature of the
chanber cannot be controlled, and particularly the perfornance capability
of the projection optical systemPL nay be deteriorated. Because of this,
t he power of the back-up power source 102 also can be supplied to devices
control | idwged e, aleaabald. lidu W n i : r 100
i s abnormal the power al sd;%ggeg&éégy{slﬁg% |ed6(§ %@E@%&%@%ngﬁﬁ{%ﬁfﬁgﬁg
devi ces ®¥fsidpsf g submtabrestagscRKE (ap lcpatwetw ad drone thietrbd overyRes 1 )SOUuBSesses
differen fSro tJQFEj‘Fack-up power source 102. In this case, a chanber can
be divi d&d PREGOH a@r‘aality of regions, and the power also can be supplied
to the devi ceAgditieRal j I t .l t. the .projection
optical system PL. B)?r’ gﬂg:e%g%téﬁﬁgn&pg |eart%é ffegﬁq %rab{lﬁé%clbt%rlg?al power

sour ce 10Bsibidy athenidityend xposuatereayiphe etatttbeEXananbdeorpioleRidny oper at ed,
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PL is Isoppliddtoaldjiest ebtrollingtthé shapsise, Fhﬁhérﬁoﬁ@%@ﬁﬂw&Mex@iﬁpﬁd)\yerpov"er by
102 to the devices controlling the chanber, and

t he back-u r .source ¢

it is aISQB‘%SQ%%[ agoEmg dhe pewerclspgan basupdicdde the dhamber-ewttrotluadyiey by o
id - t K-
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power scowrce 19D2Ircthis dase, ushambértdan de @bkded intoya PlirBXPOSIHERNAPRANEL MSwerBY
doi ng thi 2 can be mnimzed, and

hi s, hhe n nBer of back-up power sources 10.
t he arr&l‘?@é"ﬁ’é ?S‘éﬁﬂi‘ﬁ & therglevicaieperniiodlingiha chanuer Eiringait Ledstrthe progedbiank - up
: ] Nl i ned ab . _When th i quid
Fecover y et sk B IRUThEIE, e P TR b Bt E o O ven by

the powescovtratthe sxsusppd dpparatus@X tHELCHBIRELG opbraRAVGId SRUESRive EORets @YEN When
the commercial power source 100 stops supp élng power, the power supply
for the'd #hTRIGUPRENWEIRP GeERRRI2L ARV EGOUGE 108 cambe thgthital. tiheddisiok thp power

byt he 17 eer &% bitfud Sl e sdulc B30 LEFRUTE: boliCSCitibdistadiotdle. pover ¢ ha
i s supplamggrdtmemndistanbdekedin WigeE thesompeautdes tha?ﬁ)jecltd&% opki84)i sJstdmi . 130t
e

| eft on tgﬁ %ﬁbs%éate P. Therefore, out-flow of iquid 1 tan be
suppr es9581Y adipstet clirhissase, #fis prcsplablego swplppowerdnribs beck-us powemsutdee

pr obl engo0f, tﬁgﬁévi%éls ctohg%fligﬁ?heoé a%%ﬂgﬂ& gt%ls glggé%%aiagle}j?oet é%idd ni ty of the

substrate stage P pports t %é&Phanges in the
envi ronment Furtiwhmote, ithensimstssatyao Brdvidddrafek-up pewet eiftee 1@ (‘aﬁ{i the powver

suppl y zﬁafot}'{e?%agkqmgv%ieraslou?coevgte}{irdsOur ce 100 recovers, occurrence of problens
power source)) for each exposure apparatus, because one
back-up power source 102 can be used with a plurality of exposure apparatus. By doing this,
the number of back-up power sources 102 can be minimized, and the arrangement area of the
exposure apparatus EX including the back-up power source 102 can be minimized.

As explained above, when the liquid recovery mechanism 20 (second liquid recovery
mechanism 60) is driven by the power that is supplied from the commercial power source
100, even when the commercial power source 100 stops supplying power, the power supply
for the liquid recovery mechanisms 20, 60 is switched to the back-up power source 102, so
the liquid 1 that remains on the substrate P is recovered by the liquid recovery mechanisms
20, 60 that are driven by the power that is supplied from the back-up power source 102, and
the liquid 1 is not left on the substrate P. Therefore, out-flow of the liquid 1 can be
suppressed, and occurrence of problems can be suppressed, such as the problems of rust or

failure of mechanical parts in the vicinity of the substrate stage PST that supports that
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can be suppressed, such as the problem of deterioration of exposure
precision due to the discharged liquid 1, and a device with high pattern
preci sion can be manufactured. In addition, by providing the liquid
absorption nenber 62 on the substrate stage PST as the second |iquid
recovery nmechanism 60, the liquid 1 can be reliably held (recovered) over

ov 0, an be d (recovered) - over
beor pt | apate ERFRsh R n (R ARRAE A b K MY SRR shEtebol 11 i
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recovery portion 73 due to gravity, without providing the vacuum system
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liquidr - [ . etc. . and t imply arr e the liquid .

absor pt 15 hehseaPREg A dabion iRl G Sy e Bt Fagg Aottt pt i on
menber 6GRerhivatc2has thaliiay pad 68 hed tld o gaﬂh 68 afe RGuiHEHHsabkY (J @RIAGRC (for
exanple, for each lot). In this case, the weight of the substrate stage

PST char§eypien sedibago? s aonstaribsdisdherpetlite)thecbulsideult the bebyerateatigt iPSTI ng

Lnt.ained b h i t t t | t
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menber  6Qiablyncaadiled,oid thdOeERACRhudide o e Ghbbd-AY Eﬁ%{]gf‘}?_\éﬁfs}éd gpgpani sm 17,

a pressure, punp nmay be irow ded, and connected to iquid Supply flow
pat h of lgHi kegndecontipBed sOuithe athe hasdiahé bauitlubeca8rddgasthe khaidsbsdrptien i n

t hi i .be disch dt d th ] ozzle 14
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By doi ngrdvidisg tiaf da@liuthRst&@MIBNE haditi HOWER aS QM ta]a%t 8ARN8e t%b’cﬁ.vgmi LRgnpover,
u

the liquid 1 stored in the liquid flow path'in the supply on the
downst r danthe ligeidgecavieey pastior 73.3tc. sand to nine asemgs the Hiquidlabsdrdtiorsmeinbehar ged

Cecover 2 B ARG atah i SRIEC Ebg b ter Berdeo et Fo hecambininteo, O
Fur t her 11giie.1 daf HehbgulSdsRpRSeMEb! exdnlife, 15858 &, AR WEibNEF hased on
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the information stored in the nenory devi ce . Additionally, 1t 1s
accept apihsirgls skige & Sdrbengss apeardumte fistabrotied fiquidrit, bt omctpositionmguum syst em

25 that _js.nor |y used nd to.copnect the back-up power source 102 to
this  ofay é’@@b s by ﬁh"ftﬂﬁi“@ e dage "‘rcrnﬂ‘tOE@aréﬁlé TopFCPiingeloghe pRighbt her
vacuum sfht giquidst £8bvdr&d B thedRulBid tibﬂ%nﬁﬁb‘?é%“c“ on force of the vacuum
system 25, the liquid 1 can be recovéred in a short period of tine.

In addition, instead of the third liquid recovery mechanism 17, a pressure pumip may
be provided, and connected to the liquid supply flow path of the supply tube 15 via the
suction tube 18 (gas exhaust tube in this case), and gas (air) can be discharged toward the
supply nozzle 14 from the position immediately after the downstream side of the valve 13.
By doing this, after the commercial power source 100 stops supplying power, the liquid 1
stored in the liquid flow path in the supply tube 15 on the downstream side of the valve 13
and in the supply nozzle 14 is discharged onto the substrate P. The discharged liquid can be
recovered by the liquid recovery mechanism 20 and/or the second liquid recovery mechanism
60. Furthermore, in this case as well, the pressure pump can be driven based on the
information stored in the memory device MRY.

Additionally, it is acceptable to have another vacuum system different from the
vacuum system 25 that is normally used, and to connect the back-up power source 102 to this

other vacuum system. In this case, if the suction force of the other vacuum system is set to be
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The follow ng expl ains anot her enbodi mrent wth reference to Fig. 6. The
sane structural parts as described above identified by the sane synbol s,
and the description thereof is sinplified or omtted. In Fig. 6, the
exposure apparatus EX is provided with the liquid supply nechani sm 10
having the supply tube 15 that supply the liquid 1 between the projection

optical gy t t 1 quid. r er chapni sm 20
avi ng ¢ hecr i e sRHin 05 SRS WA Syl 25, B o (el R i Es P IR
Furt her nperead aftend.i qui d supply nmechanism 10 is provided with the third
l'iquid recover{g ?ﬁg{lani sm 17 constituting a suction portion having the
suction tube 18e{Hiovipgexrdpasenokkericmbaiianent withgeferanee tq Figu.dThessover y
mechani s i i ! he. s ctions as,the, ..li,quid.regcovery
nechani s%gurgﬁjﬂs%g dgﬁgg%ﬁ%vta&?eﬁl?ig@ 8& SRS SRR BnatKohs desorigtion Bl
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suction tube 18 is cut off. anwhi |l e, when the switching portion 19 is
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switching portion 19 becones a heat source, so I order to

the switching portion 19 includes a solenoid valve, and the supply tube 15 and the suction

tube 18 are connected to the switching portion 19, respectively.

In this embodiment, a tube member that forms a flow path connecting the vacuum
system 90 and the switching portion 19 is called a "suction tube 18", and a tube member that
forms a flow path connecting the liquid supply portion 11 and the switching portion 19 is
called a "supply tube 15". Furthermore, a tube member that forms a flow path connecting the
switching portion 19 and the liquid supply port 14A is called a "supply nozzle 14",

When the operation of the switching portion 19 is controlled by the controller CONT
and the switching portion 19 is connected to the supply tube 15, the supply port 14A of the
supply nozzle 14 and the liquid supply portion 11 are connected via the supply tube 15. At
this point, the suction path of the suction tube 18 is cut off, Meanwhile, when the switching

portion 19 is connected to the suction tube 18, the supply port 14A of the supply nozzle 14

and the vacuum system 90 of the third liquid recovery mechanism 17 are connected via the
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suppress the deterioration of exposure precision due to heat, it is
preferable that the swtching portion 19 is arranged outside of the
chanber that stores the exposure apparatus EX. Furthernore, the sw tching
portion 19 of this enbodinent is a so-called normally closed type that
mechanically cuts off the supply path of the supply tube 15 by using a

spring : |.i-kke ; | curs, for_ exanpl n the drive
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the dri v@itéHing bbRiohi10uidl, recovery mechani sm 20 and the second Iiquid
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Fur t her nor e, Thhdolboring ekpleins @Dhperiagorc ofithe ek pebut @appastussEX hiving tthihehol 8- by

driving _the switchjn rtion 19, and closes the supply path of the supply
t ube 15”%@016%‘ C{uﬁ(gwgﬁé? 6&9%5{%65&ch@@( Pl w8818, By doing this,

S S B UL Y B A BN = 2 Lo
r ecover expoaéd,es shdven exiigs i ethi socteotier €1GNT comectsi thuiwitelespy@tipn 19 to the

supply tube 15 of the liquid supply mechanism 10, and connects the liquid supply portion 11

and the supply port 14A of the supply nozzle 14 via the supply tube 15. By doing this, the

liguid 1 sent from the liquid supply portion 11 is supplied onto the substrate P via the supply

tube 15, the switching portion 19, and the supply port 14A of the supply nozzle 14, and the

liquid immersion region AR2 is formed on the substrate P.

After the liquid immersion exposure of the substrate P is completed, in order to
recover the liquid 1 on the substrate P, the controller CONT stops sending (supplying) the
liquid 1 from the liquid supply portion 11 of the liquid supply mechanism 10, and the drive of
the liquid recovery mechanism 20 and the second liquid recovery mechanism 60 is continued
for a predetermined period of time. Furthermore, the controller CONT is connected to the

suction tube 18 by driving the switching portion 19, and closes the supply path of the supply
tube 15 and opens the suction path of the suction tube 18, By doing this, as shown in Fig. 7B,

24



mechani sm 20, the second liquid recovery mechanism 60, and the third liquid
recovery nmechanism 17 are used, and the liquid recovery operation is
performed; thus, the recovery operation of the liquid |I can be effectively
performed in a short period of time. After the drive of the |iquid recovery
mechani sm 20, the second liquid recovery nechanism 60, and the third
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probl em i s suppressat: CONDel he shbﬂ%@sta%tlj@ftcf mlgéieh obi %n?ty&‘ale%s_r

nozzle 14 | eaks (drips) onto the substrate or the substrate stage
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the second |liquid_ recovery nmechani sm60 i bel ng conti nued
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liquid supply mechanism 10 is continued; thus, the liquid 1 that stiil remains within the flow
path of the supply nozzle 14 and in the vicinity of the supply port 14A is recovered by the
third liquid recovery mechanism 17. Because of this, when liquid does not need to be
supplied, for example, the liquid supply mechanism 10 does not supply the liquid 1 after (or
before) liquid immersion exposure is completed, a problem is suppressed in which the
liquid 1 that remains in the supply nozzle 14 leaks (drips) onto the substrate P or the substrate
stage PST, or mechanical parts in the vicinity of the substrate stage PST. Therefore,
occurrence of a problem can be suppressed in which the leaked liquid causes rust or failure of
mechanical parts in the vicinity of the substrate stage.
Furthermore, the drive of the liquid recovery mechanism 20 and of the second liquid
recovery mechanism 60 is stopped after being continued for a predetermined period of time,

but the drive can be further continued, By doing this, even if the liquid 1 drips from the
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abnormality occurs, for exanple, when the commercial power source 100 stops
supplying power, the nornmally closed type switching portion 19 of the

| iquid supply nmechanism 10 is operated, and the supply path of the supply
tube 15 is cut off. By doing this, a problemdoes not occur in which the
liquid 1 | eaks onto the substrate P fromthe liquid supply nmechani sm 10

then the R B o AT o pE oDt SRR e BRI brecBH APRR, T
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supplied,_ Therefore, occurrence of c[)r obl emrs such as rust or lure an

mechani d4lis P eigd by therrowar ghatiig qppghe frem theibackrugt IBD\W&QE‘CE’$WZ dhehqwdtlhe
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the third |iquid recovery nechani sm 17, problens such as the Iiquid
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oL PP OB 358 ot 0 Bl R SRty et o
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vacuum system 90 cannot be operated for sone reg a pro em can ]b
suppr es s&#shicp onficctubstrase siegewiST iagd indthe vidinitysofihe kubshtie stdpe BSUbstrate P. In
this case, b As explained above, when the liquid supply mechanism 10 does not supply the
liquid 1, the liquid 1 is drawn by driving the third liquid recovery mechanism 17, and the
liquid 1 that remains in the supply nozzle 14 of the liquid supply mechanism 10, etc. can be
recovered; thus, a problem can be suppressed, for example, in which the liquid 1 leaks from
the liquid supply mechanism 10 when liquid does not need to be supplied. Therefore,
occurrence of problems such as rust or failure of mechanical parts in the vicinity of the
substrate stage PST due to the leaked liquid 1 can be suppressed.

When an abnormality such as a power outage occurs, exposure is impossible, and
liquid does not need to be supplied. However, in this case as well, as the liquid 1 is recovered
by the third liquid recovery mechanism 17, problems such as the liquid 1 leaking from the

liquid supply mechanism 10 after the power supply is stopped can be suppressed.
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havi ng the check valve 95 in a position close to the switching portion 19
and mnimzing the volune of the suction path of the suction tube 18
bet ween the check valve 95 and the switching portion 19, even if the
liquid 1 flows back onto the substrate P, the volume of the Iliquid 1 can
be mnimzed. In addition, in this enbodinent, after liquid inmersion
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and t hemieplepnisgn 10 is stopped, and the liquid 1 is recovered by the third liquid recovery

mechanism 17 by operating the switching portion 19. Thus, even when an abnormality

occurs in the liquid recovery operation of the liquid recovery mechanism 20, by operating the

switching portion 19, the liquid 1 is recovered by the third liquid recovery mechanism 17 of

the liquid supply mechanism 10; thus, splashing and leaking of the liquid 1 to the outside of

the substrate P can be suppressed, and occurrence of a problem can be suppressed, for

example, the problem of rust of mechanical parts and electric leakage of electronic devices (a

drive device such as a linear motor that drives the substrate stage PST and a sensor such as a

photo-multiplier).

When an abnormality of the positional relationship between the substrate stage PST
that supports the substrate P and the projection optical system PL is detected, the liquid
supply by the liquid supply mechanism 10 is stopped, and the suction operation of the liquid 1

by the third liquid recovery mechanism 17 can be started. Here, the abnormal positional
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recovery nmechanism20 is normal, if an abnormality occurs in the operation
of the substrate stage PST, and the substrate stage PST is arranged in a
position shifted in the XY direction (or Z direction) relative to a
desired position with respect to the projection optical systemPL, the
liquid imersion region AR2 of the liquid I cannot be suitably forned
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controller can st.op the supply operation of the liquid 1 and perform
the operati o%ugyf‘er%”‘?’ﬁ% Oé‘iiﬁr f‘b%‘?“?&ﬁ aB 3PRrEIRligoof tirp pasitipnid relakanship @ﬁgmw
det ect sgiihigaaly i oL A QU ' [Ne? . e
proj ect iSon (E)lpt ir&%glrwgy%%ﬂé%ésg%&z% 'ﬁgge%@sﬁtg? ie%é{egggﬂﬁ%{l?&%gggg ﬁ](i)ehn t he

det ect i detecteguicsulpdf thdlosudshimabensst agmepd#i the @ecodtetyeabd D4 He v R ligued udi ng

the interferoneters 46 and the focf:us det ecti on sglst_em and_when an
abnor mal qc?\}erpfgne@gﬁlgﬁlpg@; qu}p@smon of the substrate stage PST 1n the XY direction is

detected by, for example, the interferometers 46, and based on the position detection result,
the abnormality of the positional relationship can be detected. The controller CONT
compares the substrate stage position detection result obtained by the interferometers 46 with
the allowable value that has been set in advance, and when the stage position detection result
of the interferometers 46 exceeds the allowable value, the supply operation of the liquid 1 can
be stopped, and the operation of the switching portion 19 can be performed. Furthermore, the
position of the substrate P in the Z axis direction is detected by a focus detection system that
detects the position of the substrate P surface in the Z axis direction, and the stage position
detection resuit by the focus detection system is compared with a preset allowable value.
When the detection result of the focus detection system exceeds the allowable value, the

controller CONT can stop the supply operation of the liquid 1 and perform the operation of
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liquid supply operation can be stopped, the switching portion 19 can be
operated, and the Iliquid 1 can be recovered by the third |iquid recovery
mechani sm 17. In this enbodi nent, an expl anati on was given in which the
switching portion 19 swtches between the supply tube 15 and the suction
tube 1S, but a node (stand-by node) also can be used in which the

h I h | h
suct§on Hpa bR poRidhole, TARRIRL Sl SEC AN aivehe Ms{iPudialiY of e oftive
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opt i m 21 icp e he g el tan 5P R gand, ”5@15%%@?@“35‘5? s he
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i qui d Hiquidkseq bie rqs‘gyerﬁcﬁ byrtheribird Hgpidirgcqrert méehAnisSpEL| f i caI ly, when the
liquid 1 re in.t ath between the ply port 14A andthe
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shown i ti Fi nthe liquid 1 closes the
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becomes | ar gévleanydrlsf khﬁ@ross-lsectiona]lwrcb df the sepyily ploh petveeaier @obply fdoneier
when th face.tension t iid 1 (droplet) deteriorates, there is a
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be cl ose@lth asmbbawRni N BRI u ch
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li qui d iur @c&ﬁmo thequérledfhblytheﬁeltmdhsu@ly chhaﬂmm!;@d@dfsmdﬁe@}ﬁyltlﬁm 17,

d t 14A. Th t the | d
Car opl ot - SR Er R Re Rk sssob b fhe LTnd AdakATPS) Figm et ecover y
h I
Ther ol or 6 ) B or dar T ey Db P IBAe rhlBheiing sobtly PR BRI G o

r ecover §uppheptianf&rand The dapbihgqortitre ] 2uhé aves-t@nshd rar@foﬂth\@sdppgupaih is the
Fig. 9Ais a

Cross-sectiona ea 29 supply path is nade smal|l.

schemat & WE\%E EO?I%WW?B thaatglea?tuép %HS&HV?I‘PGBWWW@G gngieaaf the liaved Suppl y
pat h hayhsigs,avifnQes tyi 8 I t he
Cross-secti !(;)nal nar eeﬁ‘?ilgnlnlg?ﬂ?@&n@g(a)éﬁ%qup%'lmfﬁ %tﬁg%c%é% %’?&%‘ﬁ‘?%@a uid I
whose stnteigidameten$lons slewrom,thdbschdeiadc wiew @@Flgmcwmﬁﬁqmqmdmnabse@rm@ of

t he suppl ath basdonthe
PR p%l}p ath by SR Tace tension ofstﬁe Lquld 1, the pressure difference, with respect to the

liquid 1, between the switching portion 19 side (vacuum system 90 side) of the supply path
and the supply port 14A side becomes large. Therefore, the liquid 1 is suitably recovered.
However, when the surface tension of the liquid 1 (droplet) deteriorates, there is a possibility
that a situation might occur in which the supply path cannot be closed, as shown in Fig. 8B.
In this case, a problem occurs in which the liquid (droplet) 1 drips due to the weight (gravity
effect) of the liquid 1, cannot be recovered by the third liquid recovery mechanism 17, and
leaks from the supply port 14A. Then, in order to recover the liquid (droplet) 1, the suction
force (drive amount) of the third liquid recovery mechanism 17 needs to be increased, and
there will be an energy loss.

Therefore, in order to suitably recover the liquid 1 by the third liquid recovery

mechanism 17, based on the surface tension of the liquid 1, the cross-sectional area of the
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tension of the liquid 1, as shown in Fig. 9A, the supply path can be cl osed
by the liquid 1, whereby the liquid 1 can be suitably recovered.
Furthernore, as shown in the schematic view of Fig. 9B, in the supply path
having a smaller cross-sectional area D2, even if liquid (droplet) 1 stil
remains, the droplet of the liquid |l is sufficiently small, so there is no

| eak i 14A drips. d NS ghty ot th
Cau g (U P SRR e b ARSI g BN R 16t 0 SiPPUERL b

r ecover estoid indbet supphy mals hngng b erossiedctional af Al (Gef Bhh¥e:f 92 68hN& hih@et hi rd
liquid recovery mechanj sm 17. Furthernore, an earthquake can be consi dered
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nmis about 1.44, Therefore, when the ArF
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conpared to f air, that i roximately 1,44 tipes. Thus, when it
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PL can be increased, and the resolutfon Increases because 0 poi nt as
wel | . vibration by human beings.

As described above, the liquid 1 of this embodiment is composed of distilled water.
There are advantages that a large amount of distilled water can be easily obtained at
semiconductor manufacturing facilities and there are no negative effects on the photoresist on
the substrate P, the optical elements (lens), etc. In addition, distilled water has no negative
effects on the environment, and the amount of contained impurities is extremely low, so the
operation also is expected in which the surface of the substrate P and the surface of the optical
elements provided on the front end surface of the projection optical system PL are cleansed.

Furthermore, the index of refraction of distilled water (water) with respect to the
exposure light EL having a wavelength of approximately 193 nm is about 1.44. Therefore,
when the ArF excimer laser (wavelength: 193 nm) is used as a light source of the exposure
light EL, the wavelength at the substrate P is shortened to 1/n, that is, to approximately

139 nm, and high resolution is obtained. In addition, the depth of focus is increased by
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Additionally, in this enbodinent, a lens 2 is nmounted on the front end of
the projection optical system PL. The optical elenent nounted on the front
end of the projection optical system PL can be an optical plate used for
adjusting the optical characteristics of the projection optical systemPL,
such as aberration (spherical aberration, coma etc.). Instead, it nmay be a

pl ane pagglhelmapliatlg; k1 .exposure |ight, EL. FEurthernore,
when t he I%prr essagé}ghglgﬁe}vg\ggrr?%?%gtté%gﬁ% ,gﬁagl%% rtowén%?}y gcia tng?ser#w, % he
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opti cal DeaNBERIiCHERperweof fedrgieptisteeptival system Pk catvlesinarsesadpsed thae to  t he
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the exposure Addhiondly, istharenfBbdieRl a 1989 iERoLASEbn thd Gt chd oPfie .
transmtted in water. Thus, a liquid of a fluorine system such as fluorine
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projection optical system PL and the photoresist coated on t strate P
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exposur r s used | ich liquidis locally fjl]led between the
proj ect ﬁg?\égggetqaetgg%ns@% fu.z)ﬁ& E;E ri)gasr,{\% Lf‘?‘l gpté%g glepgpleorphe MWA ?1% ‘gﬁ PYIetiAYent i on
al $0 carplicalliy S ginaalci®yiil NOWRITIORyAX PISHIR, ARRAN BE Haud:D MbbsiflaR Stage
that holds a substrate to be exposed Is noved in a [iqul ank,” as

di scl osedement Jepsenselle, thappticbelemepamente Agplly fiatd wnthbi-il 248 1t mowe dud ioqui d

i nmer si R @%—:Qs%? re apparatus in which a liquid tank having a predeterm ned
depth is $BFREd on a stage and the substrate is held therein, as disclosed

| n Japanese Ladifenheayanl dmslambinfnl & PG b id e SRl hANaRPhN Y 2

senm conductor wafer for manufacturing a sem conductof device, but a
gl ass sbBIseht Eorfegpmpledifi hghtdewice of tha exposand Ggivdleis ahat l@et, iaF,flidem

magnet i ¢ nd..an, origin | at.e .(synthetic quartz, silicon wafer) of
a mask gﬁgh?%?‘.%f:if%“&%@%f’ PV ER- o%[iﬂ@_&&é@iﬂeeﬂa? B/SEpbIsheaR duorgictoplor
subst r aperfilokiNatedpblyehet (he PR AUE ARIBLLRR the LTRQHLEENLSy b ksASis e exposure

apparatus EX, in addition to'the scanning type exposure apparatus
(scanni Hguiitle ppatiiermetenss the Sitjeid-landnaiedal alvetchote twl thaidassraandisexppseh a

bt Rl D TERt M B AT RRGNELY AL L e sk, M a1 e supstrat o
met hod  pivjdtiof dptifd sPaéh B MafANhE PRoBRRKt Makedl on the substrate P surface (for
example, cedar oil).

In the above-described embodiment, an exposure apparatus is used in which liquid is
locally filled between the projection optical system PL and the substrate P. However, this
invention also can be used in a liquid immersion exposure apparatus in which a stage that
holds a substrate to be exposed is moved in a liquid tank, as disclosed in J apanese Laid-Open
Patent Application 6-124873, or a liquid immersion exposure apparatus in which a liquid tank
having a predetermined depth is formed on a stage and the substrate is held therein, as
disclosed in Japanese Laid-Open Patent Application 10-303114.

In addition, not only a semiconductor wafer for manufacturing a semiconductor
device, but also a glass substrate for a display device, a ceramic wafer for a thin film magnetic
head, and an original plate (synthetic quartz, silicon wafer) of a mask or reticle used in an

exposure device are applicable as the substrate P in each of the above-described

embodiments,
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bat ch-exposed in a state where the mask M and the substrate P renmain
stationary, and the substrate P is sequentially step-noved, also can be
used. Furthernore, this invention also can be used for an exposure
apparatus using a step-and-stitch nethod in which at |east two patterns
are partially superinposingly transferred onto the substrate P. As for the

type of the e I hisinveption is. not limted to the
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usi ng t hBOREAR PN somygnisibrasen-yrovediatsoicaw batsadn Fartbeomuan, this inemdof aiso aa wi n

stage ty r I as_discl osed.jn Japanese Lai d- Open Pat ent
Appl i cat %éﬁgss&,séﬁl%}) ?@51865533%85 Eﬁg%iﬁWg?Pg'SH%B%%EQ’Iﬁa‘Y@ﬁﬁa&ﬁ%} ¥t i on
2005- S052#@nsei € parliénsigetit 'hglglﬁaﬁéfefrgd B3@dnd Qlbstiig psubstrate stage PST
and/ or the mask stage MST (see USP 5,623,853 and USP 5,528,118), an air

floating typeit Ritheyes ohfesixpossearipatter EX, thissgnettion i§ hadirhing! tbylre t hat
n be used. In addition, each of

the st agaBope: BER R S i i Bheibt e b goses qarticongrigach
may be odmentguitelalopssiht krestiafad, T'fﬁé% iMRnab 968 caﬂ:gée wﬁc{l}?el%reh\f& a{ﬁedéri?@mré m for

each of the stages PST and M5T, a flat notor nmay t hat ves each
of the $PRYETSPITMaRHaETng s linyidanystl] displayrabgnet aod fomeeniiyctirag ndspay,

magnet i [ - ich. nets are two-di nensionally arranged, .and an
ar mat ur %ng %btexiaé]s'&r%@};ﬁug&%& ﬂa“F’Q%CWBg dith Eﬁ%ﬂ%ﬂwc g??cg ABEF2LARICHHP s case,
one of tefwendMOOED) Corkticielor hfagk, armature unit may be connected to the

stages PST and MST, and the other of the magnetic wunit or the armature
unit may be pisiipaeatedhistinecrdiodelsofcan he appiickiac en enpadicipphiusshagesjeRST

and MST .described in Japanese Lai d-Open Patent Application
8- 16647§H€( \G té?%?@?ﬁﬁ%’)‘l,olﬁfﬁéyﬂ@&@?‘% R Rt pip dhedibslyate Revitiénent  of
t he subskihgtle sbager, PST may be nechanically released to the floor (ground)
by using a frame nmenber so as not to be transmtted to the projection
optical syst éidiionally, thissuydntied alsn cdmpanssicfot abwdinGrae tARPEHposirt appBatd30224

E)]EJ' ?hesﬁggl‘gélo%' inqg{)?ﬂﬂ]égé Eggzopc}nq)%tern?%%%iigargioil roCs.el -6123%9&9'[ aenctii lb ”21'[4h7e83’rmverrent

Japanese Patent Application 2005-505958, etc.

When a linear motor is used for the substrate stage PST and/or the mask stage MST
(see USP 5,623,853 and USP 5,528,118), an air floating type that uses an air bearing or a
magnetic floating type that uses Lorentz forces or reaction forces can be used. In addition,
each of the stages PST and MST may be of a type that moves along a guide, or each may be
of a guideless type that has no guides.

For the drive mechanism for cach of the stages PST and MST, a flat motor may be
used that drives each of the stages PST and MST using an electromagnetic force by facing a
magnetic unit, in which magnets arc two-dimensionally arranged, and an armature unit in
which a coil is two-dimensionally arranged. In this case, one of the magnetic unit or the

armature unit may be connected to the stages PST and MST, and the other of the magnetic

unit or the armature unit may be provided on the side of the surface on which the stages PST
and MST move.
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stage MST may be nechanically released to the floor (ground) by using a
frame nmenber so as not to be transmtted to the projection optical system
PL. Instead of fixing the noving mrrors 45 to the substrate stage, for
exanple, a reflective surface can be forned on the end surface (side
surface) of the Z stage (substrate holder) 51 by mrror finished surface

processi ng. Fur : j o 4 te. 43 was tiqQn, but
When the substrate el dur b Bl AR P A Fheltu e T BT R0 1

pl ate 43theaeactien forcoparyaedby thedovehitnsittht kedtratchea s WBIHA Ko metiiglcafan be
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order t @oAed @ttogIREWhes Ble AbAEHSHOBer i BROBIREER $:57 EQEc ?‘E%ﬁé@b&i gyt he
vari ous subsystens into the exposure apparatus 1nclude; for exanpleg,

maki ng édn4ARcenbe a ermasepottios, Itahtiewt, (regubstbdte boklor canltectpiratedions tHet 3,
connecti c or pressure circuits, .and . the |ike, between the various
subsyst esn%?gﬁéa%ﬁﬂ%?m}ol’p}%g% Wﬂrﬁtﬁi‘ogjﬁfﬁ@sﬁe@n@? Bpck§Bfse, has its own

i ndi vi dual ageefrbinorBHCRRES RO RmbIN N Rl @;m%%gﬁ&? ﬁ?cfeeof'i‘t?esﬁ(imh ed

into the exposure apparatus. Once the process e variou
subsyst & Vaiyenephgeimsl 284 by atbeck-he poespustceviaphe pbwer dupslyliesoppanieet ed,

overal | i nts are,. e in der to secure the various types of
ot eci st BE TR Wy SlriE fEpraaf 6 Vaeiio Riiare 5O i herinun aysigs 74 and
preferabhe 33 that the exposure apparatus should be manufactured in a cl ean

roomin which the tenperature, cleanliness, etc. are controlled. As shown
in Fig. 10, dhpiespeurbeapperiussafdhis asmbadisemt sonshudianred dyiasembiliagmenuf act ur ed

112, 5 SRyRah ot IR0, 2 EST AoLEncs copsbL Ly and 2 LunclLop e

desi gni figs gipiRatiH, @Bindd3 iR udBIWEAK Mldnfige sgec?ﬂpﬁfefélgai{x?ca? BRbisioh, Bichass

materi al of the device, substrate processing step of “exposrng a
precision, and optical precision. In order to ensure these types of precision, after and before
the exposure apparatus is assembled, adjustments are made to the various optical systems in
order to achieve optical precision, adjustments are made to the various mechanical systems in
order to achieve mechanical precision, and adjustments are made to the various electrical
systems In order to achieve electrical precision. The processes for assembling the various
subsystems into the exposure apparatus include, for example, making mechanical
connections, connecting cables for electric circuits, connecting ducts for pressure circuits, and
the like, between the various subsystems. Each of these various subsystems, of course, has its
own individual assembly process before the various subsystems are assembled into the
exposure apparatus. Once the process by which the various subsystems are assembled into the

exposure apparatus has been completed, overall adjustments are made in order to secure the

various types of precision in the exposure apparatus as a whole. Furthermore, it is preferable
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pattern of the mask onto the substrate by using the exposure apparatus EX
of the above- described enbodi nent, device assenbly step (including a

di ci ng process, a bonding process, and a packaging process) 205, testing
step 206, etc. Preferred enbodi ments of this invention were expl ai ned, but
this invention is not limted to the above-descri bed enbodi nents.

At 0Nt BB E Sppaff S Ae ERIATEIRTH £ cical R Ph\GHi AR L 68HL.00S
are possible wthin the scope of the clains. i's 1nvention I's no i'mted
by the atlesdimeyticomedortgleadnati ons, but is [imted by only the scope of

the clains attached herein. Industrial Use of the Invention This invention
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power source and a second power source that supplies the power to the

liquid resdsBety thatdhahissmaierial ef e datisn, uhstrdte pricessigsttersdr efexpssiapaor mal .

exanpt . Pl BWE plaB Bl QF R 80 oY S e B G RGBS FpCee Baepe
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e

be suppressed. Furthernore, a problem also can be solved in whic
liqui d i apackeping pipcessb 205, destive sieppl§. aiechani sm when i qui d does not

dtob ied. i .devi. i th d . b
ranut act ur ed- PR embOghELR] SR SRNER pitkc SdiRan PRHE BvElBEITIRE with
good pr dahisedm. the BovecRB& iRl ehibddish@dIBAdditiONal SURAIHS LorARPBAA s adehRbhts,

exposes an image of a pattern onto a substrate via a projection optical
system adgwphar snatifications ergipgslpprithimthetsaonseh thaviaings. allss ppleytipatsmot hat

em_ g ingssbipptiiniseon ot ppky |
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di sposeditatieditfeesihi qui d supply mechanism 2. The exposure appar at us
according to claim1, wherein the liquid supply nmechanismincludes a
switching portion that sw tchedusibeltWUsserf thhnveutppl y path and the suction

path. 3. The osur.e apparatus_accor di to claim2, wherein the swtching
bortion is comERyanQrS AR e Ry dhAiatis oot an Bk RASERSHIaRUS | o

abnor melsubstrate by a projection optical system, and relates to an exposure apparatus provided with a
liquid recovery mechanism that recovers liquid supplied to the substrate by using power that
is supplied from a first power source and a second power source that supplies the power to the
liquid recovery mechanism at least when the first power source is abnormal.

According to this invention, even when the power source is abnormal, for example,
when the power supply is stopped, flowing of liquid can be suppressed. Thus, occurrence of
a problem due to the discharged liquid can be suppressed. Furthermore, a problem also can
be solved in which the liquid is leaked from the liquid supply mechanism when liquid does
not need to be supplied. Therefore, a device with good pattern precision can be

manufactured, in which a pattern can be transferred onto a substrate with good precision.
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Scope of the Claims

1 An exposure method comprising:

exposing a substrate by projecting an image of a pattern onto the substrate viaa
projection optical system in an exposure operation;

supplying, through a supply path, liquid to a space between the projection optical
system and the substrate in the exposure operation, the supply path being not used for
recovering the liquid from the space in the exposure operation;

recovering, through arecovery path, the liquid from the space in the exposure
operation, the recovery path being not used for supplying the liquid to the space in the
exposure operation; and

discharging theliquid in at least part of the supply path by connecting the at least
part of the supply path with a suction path, in atime period in which the exposure operation
is not performed.

2. The exposure method according to claim 1, wherein the liquid in the at least part of
the supply path is drawn to the suction path when the at |east part of the supply path is
connected with the suction path.

3. The exposure method according to claim 1, wherein when an abnormality occurs,
the at least part of the supply path is connected with the suction path.

4. The exposure method according to claim 3, wherein the abnormality includes a
failurein supply of power.

5. The exposure method according to claim 3, wherein the abnormality includes an
abnormal positional relation between the projection optical system and a substrate table on
which the substrate is held.

6. The exposure method according to claim 3, wherein the abnormality includes a
failure of aliquid recovery system that performs the recovery.

7. The exposure method according to claim 1, wherein the at |east part of the supply
path is connected with the suction path after finishing the exposure of the substrate.

8. A device manufacturing method comprising: providing a substrate; exposing the
substrate through the projection optical system using the method of claim 1.

9. The exposure method according to claim 1, further comprising performing aliquid
recovery operation using the recovery path in the time period.
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10. The exposure method according to claim 9, wherein in the time period, the liquid
recovery operation using the recovery path is continued after the suction path is connected
with the at least part of the supply path.

11. The exposure method according to claim 1, wherein the suction path does not
include the recovery path.

12. The exposure method according to claim 1, wherein in the time period, no liquid is
supplied to a space under the projection optical system.

13. The exposure method according to claim 12, wherein the liquid remaining in the
supply path is discharged in the time period.

14. The exposure method according to claim 1, wherein a check valve is disposed in the
suction path.

15. The exposure method according to claim 1, wherein the at |east part of the supply
path is connected with a vacuum source via the suction path.

16. The exposure method according to claim 1, further comprising detecting whether the
liquid existsin the at least part of the supply path.

17. The exposure method according to claim 1, wherein the suction path is connected
with the at least part of the supply path after cutting off the supply path.

18. The exposure method according to claim 1, wherein the liquid in the at least part of
the supply path is drawn to the suction path in a situation in which the liquid does not
substantially exist in a space under the projection optical system.

19. An exposure apparatus comprising:

aprojection optical system viathat an image of a pattern is projected onto a
substrate to expose the substrate during an exposure operation;

aliquid supply system having a supply path, that supplies liquid to a space between
the projection optical system and the substrate during the exposure operation, the supply path
being not used for recovering liquid from the space during the exposure operation;

aliquid recovery system having arecovery path, that recovers the liquid from the
space during the exposure, the recovery path being not used for supplying liquid to the space
during the exposure operation; and

adischarge device having a suction path, that discharges liquid in at least part of the
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supply path by connecting the suction path with the at least part of the supply path of the
liquid supply system in atime period in which the exposure operation is not performed.

20. The exposure apparatus according to claim 19, wherein the liquid in the at |east part
of the supply path is drawn to the suction path when the at least part of the supply pathis
connected with the suction path.

21. The exposure apparatus according to claim 19, wherein when an abnormality occurs,
the at least part of the supply path is connected with the suction path.

22. The exposure apparatus according to claim 21, wherein the abnormality includes a
failurein supply of power.

23. The exposure apparatus according to claim 21, wherein the abnormality includes an
abnormal positional relation between the projection optical system and a substrate table on
which the substrate is held.

24, The exposure apparatus according to claim 21, wherein the abnormality includes a
failure of aliquid recovery system that performs the recovery.

25. The exposure apparatus according to claim 19, wherein the at least part of the supply
path is connected with the suction path after finishing the exposure of the substrate.

26. The exposure apparatus according to claim 19, further comprising performing a
liquid recovery operation using the recovery path in the time period.

27. The exposure apparatus according to claim 26, wherein in the time period, the liquid
recovery operation using the recovery path is continued after the suction path is connected
with the at least part of the supply path.

28. The exposure apparatus according to claim 19, wherein the suction path does not
include the recovery path.

29. The exposure apparatus according to claim 19, wherein in the time period, no liquid
is supplied to a space under the projection optical system.

30. The exposure apparatus according to claim 29, wherein the liquid remaining in the
supply path is discharged in the time period.

31 The exposure apparatus according to claim 19, wherein a check valve is disposed in
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the suction path.

32. The exposure apparatus according to claim 19, wherein the at least part of the supply
path is connected with a vacuum source via the suction path.

33. The exposure apparatus according to claim 19, further comprising detecting whether
theliquid existsin the at least part of the supply path.

34. The exposure apparatus according to claim 19, wherein the suction path is connected
with the at least part of the supply path after cutting off the supply path.

35. The exposure apparatus according to claim 19, wherein the liquid in the at |east part
of the supply path is drawn to the suction path in a situation in which the liquid does not
substantially exist in a space under the projection optical system.

36. The exposure apparatus according to claim 19, further comprising a switching
device by which the at |east part of the supply path and the suction path are connected.

37. The exposure apparatus according to claim 36, wherein the switching device
includes avalve.

38. The exposure apparatus according to claim 36, wherein the switching device
connects the at least part of the supply path with the suction path when the exposure
apparatus functions abnormally.

39. The exposure apparatus according to claim 38, wherein the abnormality includes a
failurein supply of power.

40. The exposure apparatus according to claim 38, further comprising a substrate table
on which the substrate is supported, wherein the abnormality includes an abnormal positional
relation between the projection system and the substrate table.

41. The exposure apparatus according to claim 38, wherein the abnormality includes a
failure of the liquid recovery system.

42. The exposure apparatus according to claim 19, wherein the liquid supply system
includes a supply opening from which the liquid is supplied to the space through the supply
path during the exposure, and a valve by which the liquid supply from the supply opening is
stopped, and wherein the suction path is connected with the at least part of the supply path
between the supply opening and the valve.
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43. A method of manufacturing a device, the method comprising:
exposing a substrate with an image of a pattern projected through liquid and the
projection optical system of the exposure apparatus according to claim 19; and
processing the exposed substrate.
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