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DESCRI PTI ON EXPOSURE APPARATUS, CLEANI NG METHOD, AND
DEVI CE FABRI CATI NG METHOD BACKGROUND The present
WO pooentssen rel ates to an exposure apparatus thedT/JP2009/057817
exposes a substrate with exposure |ight that passes
through a liquid, a nmethod ofl cleaning the exposure
apparatus, and a device fabricating nethod. Priority
“is clainmed on U S. Provisional Application No.
61/071, 132, filed April 14, 2008, U.S. Provisional
Application No. 61/071, mCRIPITEQNAprl | 28, 2008, and
U S. Patent Application filed April 9, 2009, the
contents of which are incorporated herein by
ref erence. Anpbng exposure apparatuses used in

PRPOSURMABPARATUS) 08 EANING MEEHODK AN DEVICEIXBRICATING

skilled in the art is an inmersion exposure apparatus
t hat exposes a substrate WHQ jposure |ight that
passes through a |iquid. . Patent No. 7,1 19,874
and U. S. Patent Application Publication No.
2006/ 0023185 di scl ose exanpl es of technol ogy rel ated
to an i mrersion exposure apparatus that conprises a
l'iquid i mrersion menberB %§H$ hol ding a |iquid
between itself and a substrate. In an i mrersion
exposlhegregeptingenton relates so aexpiosire apharatustinds exposr-hasubstrate
contact the liquid will become contam nated. For x
wighx exfiisare light that pasges thvupk b ligdide h esethicd dfivdednimgithé exposure
contact surface of a menber that contacts the l'i qui d,

appB@fus! dnd éd&@&%@h&ub@ifﬁeﬂ%&?h foreign matter wll
cause exposure failurées, such as defects in the

patt qft'ﬂ)r%et)(? %@Qm%ﬁ oh%ﬁ?%%fsfo%&ﬁd%%ﬁ%aﬁnﬁ ﬁ%uk fom }3% filed April

def ect'l evi Ces cou obj ec

Lo ﬁﬁ%ﬁﬁi&eﬁw@w@%ﬁfvﬁﬁzﬁw fed Gpalos P and U's.

occurring her Ogi ect of the present invention is

Patent @m@lm}@naﬁled Aprl § OHgith@ eontenis of whichrass meerpesgsesshigrain by
failures from

reference.

Among exposure apparat.hsgs used in photolithography, one that is well known
to thosé skilled in the art is an immersion exposure apparatus that exposes a substrate
with exposure light that passes through a liquid.  U.S. Patent No. 7,119,874 and U.S.
Patent Application Publication No. 2006/0023185 disclose examples of technology
related to an immersion exposure apparatus that comprises a liquid immersion member
capable of holding a liquid between itself and a substrate.

In an immersion exposﬁre apparatus, it is possible that members that contact the
liquid will become contaminated. For example, if foreign matter adheres to the liquid
contact surface of a member that contacts the liquid, then it is possible that such foreign
matter will cause exposure failures, such as defects in the pattern formed on the substrate.

As a result, defective devices could be produced.
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occurring. Yet another object of the present invention
is to provide a device fabricating nethod that can
w@emyardsst he production of defective devices. BUNVMRRN/057817
first aspect of the present invention provides an
exposur e apparatus that expoges a substrate with
exposure |ight that passes through an exposure liquid
and cOnpRIpded thepressnt iInvantioroig e Provigeiagmmessign exposure
energent surface wherefromthe exposure |ight energes;
apparfafusshatsap pteyepiorxposurh fathires ph pesirting  edmuberabject of the
liquid; a liquid imersion nenber, which is capabl e of '
présenthinventivh ik prosidern d@mirg methbd eat edh rpvdnt akpadatdfailiires from
the exposure light that emerges fromthe optica
od&ﬁmﬁgr et drdokied @b%‘cf & thE re8R @SvenBon 1sAY Fpijdvi@e £ 85”0 abricating
S to

uppl’y port, which supplies a cleaning liquid so as

Lqui d i [ ahey . .apd a preventive
mE 08 54 e el ol BB P AERREIEY, £ Pi"hnd the
optical nmenber from contacting one another. A second

aspect of the present invention provides a device
fabricating nmethod that conprises: exposing a
substrate using an exposul@MiEpaY¥at us according to the
first aspect of the present invention; and devel opi ng
t he eXfioss espestudifsthe piesent Anvention peyyeles anExpdseremppamhits that
i nventi-on”provi des.a:net hod- of cleaning an exposure

ex?_bﬂis raubSirdid 1 aith @X PErueslight $hild phdsad BiroMighan @%pesive Bquid and
i ght, which enmerges froman optical nmenber and passes

contpriREd !E.ngtiﬁag RS, WhiBh hak m?é?ﬁerg&g'@?ﬂf%.swam%f?&ﬁ%@&p%sme

prescri So as to oppos I quli I NMmer si on

.nenber, which is,capabl.e.of formng an i £EsiQn ... .

i B Eteest i bRl BB e i@t TR B prmersion
that e ges fromthe optical nenber is filled with

MERBCTeWRIGH IF eAna I&mfé9maﬂaa%e}3ﬁrsvmﬁ)gspacedoeéﬁﬁ WARtiGH; Rpth of the
a space between the liquid i mersion menber and the

exposure Heghidhatamsges; fravh dheeopticak membgras filledywith gl expogure liquid; a
supplied while the cleaning Iiquid and the opti cal

sen@dosipphr port) mdiehndupdlids acteaning atid sgasotoecoataot the liquid
. Afourth aspect of the present invention provides a

infifathief micktick Caldiayste Ve dpparatus, which prevents the cleaning liquid and
the optical member from contacting one another.

A second aspect of the present invention provides a device fabricating method
that comprises: exposing a substrate using an exposure apparatus according to the first
aspect of the present invention; and developing the exposed substrate.

A third aspect of the present invention provides a method of cleaning an
exposure apparatus that exposes a substrate with exposure light, which emerges from an
opﬁcal member and passes through an exposure liquid, and comprises: disposing a
prescribed member so as fo oppose a liquid immersion member, which is capable of
forming an immersion space, so that an optical path of the exposure light that emerges

from the optical member is filled with the exposure liquid; and supplying a cleaning
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that conprises: cleaning an exposure apparatus, which
exposes a substrate with exposure |ight that passes

w0 boooagessan exposure liquid, with a cl eani ng nethore2009/057817

according to a third aspect of the present invention;
exposi ng the substrate using3the exposure apparatus
.after the cleaning is, perforned; and devel opi ng the
liquudh bpsapage betwvean e liquiq immersiopapembsr apd, élemr@%g?d member;
i nvention provides an exposure apparatus that exposes
whersinbthe cleapingiligiideix sopplied whilptthe tleating Hgsidsind thempgicalanember
exposure liquid and conprises: an optical nenber,
arétevBntbd frodconibaetigg bhe snotheece wher ef rom t he exposure
|1 ght energes; a partitioning nenber, which is
di SpOog &fhirihhshdt® oPieipt&entidlhtidh éj’t&‘\ﬁd@sdeMCQaﬂ)ﬂi&Bhg Flethod

bet ween the energent surface and a prescri bed nenber;

o e S0 e B bl BRI St o AL o
RSP TSRSt B P SERASe SR B v i

space between the partitioning nmenber and the

aspeds of tetnsepeneinpentionpexpioging the pstratg using dheyxpeosyie apparatus after
I nvention provides a device fabricating nethod that

the olepning ésperfoxmmed; and developiag ithxt exposédsybstratex posur e
apparatus according to the fifth aspect of the present

| Nver figR aspdtofiay preantifvenfion PrRAGR dnenpsdurdipparatus that
sevent h aspect of the present invention provides a

oA el GARCI AR SIRORAE,PORNEH S ks R0RERY
By BB g RO AP o

.the optical nenher and a prescrjbed nenber;. supplying

light emetges; 4 RAWIMYNG NGO f"gﬂ“j‘ ig dipaseddp Hseepticalgrath 3t he
partitioning menber and the optical nmenber; and

expappt Jighicheawernctbe dmetgenisuniget prfia dreseribed gpemberi fivge sypply port,
the partitioning nenber andthe prescribed nenber. An

which kiipplies pdiest ctdfaninfgdignideteenfirst spaesibétanerpthe vpties niember and the
device fabricating nethod that conprises the steps of:

£iGGHIhS FheABeR AROE YERDNAR B, whith Glip%P 8 36%na cleaning liquid
pSlijt rgqatee vvieth exposaregﬁlgﬁt Jtvﬁlat pgglges thrgugheaglr?g A

to%@cﬁ{ﬂrs%aéé Hgiven ik bgrtﬁioﬁjnﬁﬁérﬂger%& Iﬁ%dprescribed member.

A sixth aspect of the present invention provides a device fabricating method that
comprises: exposing a substrate using an exposure apparatus according to the fifth aspect
of the present invention; and developing the exposed substrate.

A seventh aspect of the present invention provides a method of cleaning an
exposure apparatus that exposes a substrate with exposure light, which emerges from an
optical member, via an exposure liquid and comprises the steps of: disposing a
partitioning member between the optical member and a prescribed member; supplying a
first cleaning liquid to a space between the partitioning member and the optical member;

and supplying a second cleaning liquid to a space between the partitioning member and
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according to the seventh aspect of the present
i nvention; exposing the substrate using the exposure

wappanzesss after the cleaning is perfornmed; aneCT/JP2009/057817

devel opi ng the exposed substrate. According to sone
aspects of the present inven#ion, exposure failures
can be prevented. In addition, according to sone

the prrseribedgperab@. present invention, it is al so possible
to prevent the production of defective devices.
Ac corain pighthmspentref thepeesest iovertion ppoddess dévisedbiicating method
exposure failures can be prevented. In addition,

thaaiptisegtht Gtepo OF: cRapidglad eRposubcarpartey) whidhvexpbsed A, substrate
t he production of defective devices can be prevented.

withitbdos 3%@& fhbt pANs Bh DiREVEANGR idufi, vt & cRaning method

schemati ¢ bl ock™ di agram't hat shows One exanple of an
t rdi t. fir . i . .
o B RRotae BB MR GF B B3 Bychubly SpoBHE R ks using the
measur enent sfa ccordjn o the first enbqdi nent.
eXpPRyre gpparatys #ﬁdgﬁ%asggn%w%rfisﬂa?&mm oRing Hs\xPosed
substrate stage and the neasurenent stage according to
subpfeate.i r st enbodi nent. FIG 4 is a side cross sectiona
view that is parallel to the YZ plane and shows the
Vi ci Mdoprdihg & dontpLasgedtsioithe prasentemieationcaxposiire fpitucestche be
first embodinent. FIG 5 is a side cross sectional

prév@ited. Nah additiparaetdrling!te sériie aspécRloRifiee [BSEnS HReHtidh & is also
vicinity of the liquid inmersion nenber according to

pJSsglEg:f r}g{plfécvegﬁﬂle gi'd?u%od: (l)tﬁ]efé:tiiv déviay tial, broken,

ue view that shows the liquid inmersion

menber according to the first enbodinment. FIG .7, 1S an
b1 1 s OEE A e SrisT of e Blos T e PSR Gy < be
according to the first enbodi nent, viewed fromthe
PrevRmdsd. silp édé)lrrp@ acgording o sRe ASREFtS of (RRRTRIFNE Hyentitns the
one exanple of a cl eani ng net hod
production of defective devices can be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic block diagram that shows one example of an exposure
apparatus according to a first embodiment. |

FIG. 2 is a plan view of a substrate stage and a measurement stage according to
the first embodiment.

FIG. 3 is a side cross sectional view that shows the substrate stage and the
measurement stage according to the first embodiment.

FIG. 4 is a side cross sectional view that is parallel to the YZ plane and shows
the vicinity of a liquid immersion member according to the first embodiment.

FIG. 5 is a side cross sectional view that is parallel to the XZ plane and shows

the vicinity of the liquid immersion member according to the first embodiment.



according to the first enbodinent. FIG 9 is a
schemati ¢ drawi ng that shows one exanple of the
W@ bmanzssee met hod according to a first enbodi nepeT/IH2069/057817
10 is a diagramthat shows one exanple of a preventive
apparatus according to a secénd enbodi nent. FI G
HApresents di agrammatic views that show one exanpl e of
t he preveisd rastidpbraken. sehematisobligee viewahatishews the liquid
enmbodinent. FIG H B presents diagrammatic views that
insirwsion neneea agroeding td the fipstewdotinvemt.appar at us accor di ng
to the third enbodinent. FIG 12 is a diagramthat

showsrIgNBisaxmashiigge Olewt thet SAHRY et ligued RRBedsRintiember according to
according to a fourth enbodinment. FIG 13 is a di agram

th R} eFHBIRARG i GYRIRR (¥ 1o@it Lt d | mer s on member.

14 1s a diagramthat shows one exanple of a

_ i qui g rsion member. Fl 15 is a di,agram t hat

5 snond 10BN PR Ee hetShofs obf ePptP R EhA bRk method
16 i1s a diagramthat shows one exanple of a liquid

acF?Fﬁié‘rgstpéh‘Pﬁ’éﬁEféP‘?dlmF@- 17 is a diagramthat shows one

exanpl e of the exposure apparatus according to a fifth
enbodilfrehis.a Th@natigdrawing thatdbows 08e examnle ohthie cldaping method
that is parallel to the YZ plane and shows the

acvordingitby fokt embddiment. | mrer si on menber according to the
sixth enbodinment. FIG 19 is a side cross sectional

Vi eWHIBa10 is% darahltRit showd bfe SanipISdes Frederiie Wppdiatus

vicinity of the liquid inmersion nenber according to

10 acé%}ﬁg%?_ta@e&gﬁ%ﬂmﬂﬁemﬂ G 20 is a partial, broken,

i'c obl'ique view that shows the |iquid imersion

an oBIFaes BT fidergiiie st BRGRPY Tissrepls o fispeyentive
PP A6 arding to A third embodimant, v V' eed fromthe
FIG. 11B presents diagrammatic views that show one example of the preventive
apparatus according to the third embodiment.
15 FIG. 12 is a diagram that shows one example of the preventive apparatus
according to a fourth embodiment.
FIG. 13 is a diagram that shows one example of a liquid immersion member.
FIG. 14 is a diagram that shows one example of a liquid immersion member.
FIG. 15 is a diagram that shows one example of a liquid immersion member.
20 FIG. 16 is a diagram that shows one example of a liquid immersion member.
FIG. 17 is a diagram that shows one example of the exposure apparatus
according to a fifth embodiment.
FIG. 18 is a side cross sectional view that is parallel to the YZ plane and shows

the vicinity of a liquid immersion member according to the sixth embodiment.

25 FIG. 19 is a side cross sectional view that is parallel to the XZ plane and shows
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FIG 22 is a schematic drawi ng that shows one exanple
of a cleaning nethod according to the sixth

wendpodzssent . FIG 23 is a schematic draw ng thedT/sioews7817

one exanple of the cleaning nmethod according to the
sixth enbodi nent. FIG 24 is6a schematic draw ng that
ows one exanple of ~a cleaning nethod according to
the H@l@%&fﬁh‘é%ﬁé imgsrsiormemberpccpiding fadhe sixib gnbogiment.
show one exanpl e of the exposure apparatus according
t o a H6vzhisha rentid dbrokent, schen@tiz SBliquacvieadbat whews the Rignid
show one exanpl e of the exposure apparatus according

inirferkiog nsegten hitoeding e the Rixth Embodiafnt.s a di agram t hat
shows one exanple of the exposure apparatus according

to arpr6i ghishin@whgee U@Wthat%h@wg thel 1R7ud fnhiA¥sfol#hdmbe? according to

expl ai ni ng one exanple of a process of fabricating a

thg‘ulbﬁ}o nthx\%ﬂErEhPﬁle%w% REFERENCE SYMBOLS 1

age asurenen age 4 Liquid inmersion
Lover IQu?% Gacchahagcdm e bt te“i‘[%‘?i(ﬁ On5 e b S piEfhod
si de space 28 Lower side space
according to the sixth embodiment.
FIG. 23 is a schematic drawing that shows one example of the cleaning method
according to the sixth embodiment.
FIG 24 is a‘ schematic drawing that shows one example of a cleaning method
according to the sixth embodiment.
FIG. 25A includes views that show one example of the exposure apparatus
according to a seventh embodiment.
FIG. 25B includes views that show one example of the exposure apparatus
according to the seventh embodiment.
FIG. 26 is a diagram that shows one example of the exposure apparatus

according to an eighth embodiment.

FIG. 27 is a flow chart for explaining one example of a process of fabricating a

microdevice.
DESCRIPTION OF THE REFERENCE SYMBOLS
1 Substrate stage
2 Measurement stage
4 Liquid immersion member

19 Last optical element
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33 Flat surface 4 1 First supply port 42 Second supply
port 47 Liquid recovery port 53 Preventive apparatus
w0 B00eorsss4 menber 7 1 Hol di ng apparatus 77 Fl ui BCTar20en/057817
DP Dumry substrate EL Exposure |ight EX Exposure
apparatus LC O eaning liquid7LQ Exposure liquid P
Substrat e DESCRI PTI ON OF EMBODI MENTS The fol | ow ng
2G ext @%ﬁlgémﬁﬁffﬁq?e enbodi ments of the present invention
referencing the draw ngs, but the present invention is
2Inot Ilowaredrfadeer et 0. The expl anati on bel ow defines an
XYZ orthogonal coordinate system and the
23osi tSeetrd plategiattonshi ps anong nenbers are expl ai ned
referencing this system Prescribed directions within
24 he d tal plane are the X axial directions, _
di rections orthogonal to the X axial directions in the
orizontal..nlane are the Y axial directions, and
Z(Qi rec Ppoeﬁgldgf?af? gonal to the X axial directions and
{ he axial directions (i.e., the vertical directions)
28yre thfver sideispicedi rections. In addition, the
rotational (inclined) directions around the X, Y, and
3% axd8atsuefagene QX, QY, and QZ directions,
respectively. <First Enbodi nment
41 First supply port

42 Second supply port
47 Liquid recovery port
53 Preventive apparatus
70 Cover member

71 Holding apparatus
77 Fluid curtain

DP Dummy subsﬁate
EL Exposure light

EX Exposure apparatus
LC  Cleaning liquid

LQ Exposure liquid

P Substrate

DESCRIPTION OF EMBODIMENTS
The following text explains the embodiments of the present invention
referencing the drawings, but the present invention is not limited thereto. The

explanation below defines an XYZ orthogonal coordinate system, and the positional
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A first enbodinment will now be explained. FIG 1 is a
schemati ¢ bl ock di agram that shows one exanple of an
wWE@@oarsss4 appar at us EX according to the first PCT/JP2009/057817
enbodi ment. The exposure apparatus EX of the present
enbodi ment is an i nmersi on ef8posure apparatus that
exposes a substrate P with exposure light EL that .
rebag stamAggRemabers arssxplained irefgreacing this systere. pPeeserhed
enbodi nent, the exposure apparatus EX conprises first
di@uﬁ@iwi;ﬂcinttbe Hdrizontal plane ane they Xtaxial dirpasns alitectjomscorth@gonal to
The exposure apparatus EX exposes the substrate P with
thé Keaxé @irectichslin giethonzotithibplatas s @ Y bxialidifectibgs, and diedtidns
liquid LQ which is supplied via the first supply

orﬂfé?&ﬁal #d-the X0 akilBdiRICES A Und RO O Uik [ Bfrect}%"s €le. (tRE L Ertical
is used as the exposure liquid LQ F’urtherrmre

AR ;41 B B R o hcion
35 By, PR ST B TS 0,

| iquid LC (not shovvn in FIG 1l). The exposure apparatus
<Hzgt Embpdinens> second supply ports 42, which supply the

cleaning liquid LC. The exposure apparatus EX cl eans

t he rfefitst embodisiedewilheove bp explaiacdppdCal usa Ekemiatit block

cleaning liquid LC, which is supplied via the second

diggtl tiat RRE6WS oAexamplé Bdn@xpBsurt Bppdr@us KX 06ddir@to the first
bel ow, the cleaning liquid LCis discretionarily

erfdlfiéht! D ¥hp BESA dpfidafis £X e %ﬁtﬂﬁgﬁg‘?ﬁﬂﬁﬁ‘?ﬂé‘g it4n fnfinétsion
expliEE °Sa§4ﬂelseﬁﬁﬁ$’wgfesr?g TPigrals B wAfiCOPEct Hher ek psfteBrougn

that ad tot e, menbers | nside the exposure
AfpaTat 3“1 nithePiseeg SW&’ HuﬂPF‘e‘??‘tPOS‘éFﬁ agpaeafus EX
cleaning |i qw d that contains alkali serves as the
compriserifitst sppply pazts 4thwhighicupply theenponre ligyid Qi nEhegkposure
for exanple, ammonia. Using the alkali cleaning liquid

* apparatusdEdS expusels the gubstrate® with dse éxipoguas ightl EL that passes through the

satisfactorily elimnate contam nants, such as organic

expofiré 8H6I61.Q,WAdEh %%EQBlﬁadt\Qa tHR FirSEBSIy pokt9 2l delrf A6 present
exposure appar at us .

embodiment, water (pure water) is used as the exposure liquid LQ. Furthermore, in the
explanation below, the exposure liquid LQ is discretionarily called the first liquid LQ.

In éddition, in the present embodiment, members iﬁside the exposure apparatus
EX are cleaned with a cleaning liquid L.C (not shown in FIG. 1). The exposure
apparatus EX cc;mprises second supply ports 42, which supply the cleaning liquid LC.
The exposure apparatus EX cleans the members inside the exposure apparatus EX with
the cleaning liquid LC, which is supplied via the second supply ports 42. Furthermore,
in the explanation below, the cleaning liquid LC is discretionarily called the second
liquid LC.

The second liquid LC is a liquid capable of cleaning the members inside the
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The present enbodi ment expl ains an exenplary case

wherei n the exposure apparatus EX i s an exposure
wappanzesss t hat conprises a substrate stage 1, pathird009/@57817

capabl e of hol ding and noving the substrate P, and a

neasurenent stage 2, which d&es not hold the substrate

P, that is ca abl Jng asyring jnstrunments )
XPANER BB frou e d @rﬁg\f %W blg 04 gimmating orcign

can perform exposure rel at ed Er escri bed neasurenents,
-matter deantdnoinaris) that ddherecte Anmemberss Msidegthe axpasure apparatus EX. In
6, 897, 963 and Eur opean Patent Application Publication
th&lpresdnt Ehbd3imenin dnlalkalilglednlivgy kgud that eoragipsaliblii serkdé as the second
conprises: a novable mask stage 3 that holds a nmask M

liGu€LEUbThE alkali lcafRig liquidiRcBEsS frBRbleS ARARNA. em;mg the
I'llum nation systemIL that il uninates the nmask

alﬂlf{l &nﬂ%ﬁ%ﬂ.ﬁ&) ?y{h% st:é&{&thcgl'rd Lé n%kg:]s %tolsémle P Edtfsg%ct rhy eliminate

SYyS n 1 mg a pattern

mgskM IChISI|| mnate osurell
copfarmmiiye Sethorgac pbaEes eI S e Risdp g te exposure
whi ch |s capabl e of form ng an i mrersi on space LS so
apppafusdiX.| east part of the optical path of the exposure
light EL is filled with the first liquid LG and a
cont ridie pagrent embsliBentrexiplatmsranrexemplanecasp avhetdin theefxposwee
entire exposure apparatus EX. The mask M may be, for
appUARRIEX istanl Xpbsre aphiestas thaticdlgprisesa patistraterstdge 1f ohiahds
that is projected onto the substrate P. The mask M may

.ca:Blee B?ﬁolﬁ geeld ?movfi‘né ﬂﬁ%hb&fa?eﬁﬁ Thé § nYe@suFedknt V!‘%e@ Rvbfch does
I ght shie dlngfl m made of chrome and the e’is

noLé ?\8?1 TLQ glﬁ)r at% Ip{h%f’ g&q? f{n&)gl?_lg rrr?f%s n&lﬁﬁ?\&ﬁén‘%pb

SUC as’ a

ativel bearé tive sk. The substrate.
bqﬂng'gﬂs‘i eRRremgRt Slagh £ & TP iR cagoelghi i
substrate P_conpri ses a base materi al

IS E Gelhadn. tos demnale, U Ss PrFee-GAH2i963nd Faropean

phot osensitive filmthat is forned thereon. The
Papéro tApphicegtioni Rublitatiom Ne. 17adEl30f a phot osensitive
mat erial (photoresist). In addition to the

phot qaqusi t, itr«eeeigoklﬁfe apparatel BX ¢oiisEs: ABiovabld melsk fage 3 that
separate film For exanple, the substrate P nay

hd.(l@scé Hd& I@Q Iﬂfégu'b%tﬁ%{e 6GEL P¥hE bl BEmentRERE 99£ﬂ HBinlihdtBn system

f opcoat

IL that illuminates the mask M with the exposure light EL; a projection optical system PL
that projects an imagé of a pattern of the mask M, which is illuminated by the exposure
light EL, onto the substrate P; a liquid immersion member 4,> which is capable of forming
an immersion space LS so that at least part of the optical path of the exposure light EL is
filled with the first liquid LQ; and a control apparatus 5 that controls the operation of the
entire exposure apparatus EX.

The mask M may be, for example, a reticle wherein a device pattern is formed
that is projected onto the subétrate P. The mask M may be, for example, a light

transmissive mask wherein a light shielding film made of chrome and the like is used to
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protects the photosensitive film The illum nation
systemIL illumnates a prescribed illum nation region

wo Bowi2dsss he exposure |ight EL, which has a unpdDimr009/057817
| um nous flux intensity distribution. The illum nation
systemIL illumnates at leabd part of the mask M
di sposed |n the illumnation region IRwth the

forn gasescabed patterreon a rnsparanh plate, sudhfasraglass plate u shurthgsmore, the
intensity distribution. Exanples of |ight that can be

mased may dlteenativplydheracrefleghvie niidske niThe substmted is lasubstrate for
illum nation systemIL include: deep ultraviolet (DUW)

fabfigting Yevideds ThelRubgate P thfipfigslaibage mhtekiaN@.g., 4 semiconductor
i-line) light emtted from for exanple, a mercury

wéi%g@%&ﬁ& Hificdd ra.n{l Q?Ef)tog Iﬁnfve(ﬂ(l}%th? %E?ﬁg%&s}l OfThe

and vacuu avl o

F_ex r |ase vvlth a
iRyl e bk rilR 5350, 55l o
t he present enbodi ment, ArF e cimer |aser |jight, which
Phogosghsitrvg filgp, dhe subgirate i’\%‘uuﬁ% f B SSRATYE &{m, | % §xample, the
used as the exposure light EL. The -mask stage 3
substrate P ray inclndein trdireflesgiop dilm o3 atphefectivel fdns@enopatfdimy shat
the mask M In the present enbodi nent, the nmask
protecdithgphpacdensitivofiths t he mask M so that a patterned
surface (Il ower surface) of the mask Mis substantially

par al iRl illintdatibR Systetn P, ARninktes & b&s&ﬁ@dﬁll%ﬁfaﬁbﬂ rdglion IR with
hol ds the mask M the nmask stage 3 is capabl e of

TR, B e i,

RS S b s e S
in three directions: the X axial, Y axial, and Z
illyminagion segion IR withdhe ¢xpogyre dightEL ewhigh hag a ppigorm liminous flux

_interferometer system 8 neasures the position of the
intemsiky distaidotion. ( nesinpigs, of ight thatean bentsed aigtheespesureglight EL
nmeasures the position using reflecting mrror 3R,

eriifited frohsthp fldumhideiont ystehellnaskidst dgp uBravRAsg 1) light such as a
measurenent results of the |laser interferoneter 8A,

brﬁéh@ 1ih€ M@ fifd, h&lBiEaBﬁth&%) %gﬁpaﬁft@h%otn{‘ ?onoé%éh{ﬂlé) 8 n¥rcdr) €amp and

whi'ch 15 hel d’by the nmask stage 3

& Ca{:ﬂgseg{ngmf@ L elégty 5 208 il m&vgéuahflﬁwpgt VUV)

e exposure

] es S Ii-‘l eg)(glmer laser light (with a wavelength of 193 nm) and F, laser light

hgthlg %u
(with a wavelength of 157 nm). . In the present embodiment, ArF excimer laser light,
which is ultraviolet light (vacuum ultraviolet light), is used as the exposure light EL.
The mask stage 3 comprises a mask holding part 6 that releasably holds the
mask M. In the present embodiment, the mask holding part 6 holds the mask M so that
'a patterned surface (lower surface) of the mask M is substantially parallel with the XY
plane. In the state wherein it holds the mask M, the mask stage 3 is capable of moving

within an XY plane that includes the illumination region IR. In the present embodiment,

the operation of a first drive system 7, which includes actuators such as linear motors,
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projection region PR The projection optical system PL
projects with a prescribed projection magnification an

WO pwga283554 t he pattern of the mask Mto at | easeCparonds7si7

the substrate P, which is disposed in the projection
region PR. A lens barrel 9 hblds the plurality of
optical elenents of the jection optical system PL.
mqry]eé tb(,% g]aélgf_;tpgﬁ] gbthe(’eglreg{;@qsepheﬁga@lp t h@“ﬁr directions.
enbodi nent is a reduction systemthat has a projection
‘magni A lasert intenfeodmetén8A ekthmpihterferoimtter by Semd médsdres the position
Furthernore, the projection optical system PL may al so
oftie maslosthye Bragaski My.at Tl lasey shiteiferomets SR hadsufs¥RIE position using
system In the present enbodi nent, an optical axis AX
reﬁEctIﬂéernﬂfdi’BRC Whith i9BEdvidd 16 ?&%txﬁﬁkpémg 3. pﬁ}!a%lad &h tHeQnéagﬁ’rement

axis. In addition, the projection optlca system P

reE{ﬁ%/ o&?healagér%gﬁ%)n%@%%mtﬁe %tntrgf)%py .}{ E !{tl% the p051 ion of the

ric eleéene 3 ctatoprrie [0EeS

tric or acatadlop r| tem
W i Beld s e Sﬁf&q § by qperafigg e wrstAvRaSem Tn
addltlon the projection optical system PL may form )
o t heFhedrojesticat eritabeystem B tasatefhg expomes liglth &l es prescribed
stage 1 and the neasurenent stage 2 are each capable
profectimvraggpndfR.a The plejestion aptecall dystefin BL Ipasjectsrevither préd@ribed
In the present enbodi ment, the guide surface 11 is
projebtibapmificyti dhedntinlagt of ﬂletpﬁﬁem e ask M tbfaeleabtdfadt of the
erein |t hol ds the substrate P, the substrate stage

su%sﬂraﬁte PARARL F pdsB {Iﬂﬂt ﬂ(ﬁ%ugzgglt PRE . SUh@6&rel b holds the

I an e DFOJ ectlon regl on

hi.th wh |
o RS BHERE ot RioP EBReH AU HE Ry oo igEbptica
sySiemnP T of e erept aReoba it hEear DS S] Btd fjection

region PR In the present enbodi ment, ‘the operation of
magri Seation ofr fov exanyple.chff, 193, onfi& h Funtherraers, the preieasion optical
such as linear notors, noves the substrate stage 1 and

sysfeen Ple &ty radsoebeta wﬁ@gﬁa@iﬁcratish sydiémn @€ hh enlargeident s§steiy. In the
and Z axial directions and the QX, QY, and QZ

prééen€Etb&dithent, An bpEcd? b RS At o£IKE PEd;jER Y, oght!ﬁ s@&éintplg’ﬁi)arallel to
of the projection optical system’PL and the liquid

g %sﬁ Ia:ig a§§i‘§8ﬁ rt?é’ gﬂfé@ctx%ﬂ %Bﬁ@a@ E&s%x{ﬁ’Lfﬁlg}e ge a Hb%tnc system that
does not include catoptric elements, a catoptric system that does not include dioptric
elements, or a catadioptric system that includes both catoptric and dioptric elements. In
addition, the projection optical system PL may form either an inverted or an erect image..

The substrate stage 1 and the measurement stage 2 are each capable of moving
on a guide surface 11 of a base member 10. In the present embédiment, the guide
surface 11 is substantially parallel to the XY plane.

Iﬂ the state wherein it holds the substrate P, the substrate stage 1 is capable of

moving along the guide surface 11 within an XY plane that includes the projection region

PR. In the state wherein at least one of the measuring instruments C is mounted thereon,
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measur enent stage 2, however, are both capabl e of
nmoving wth respect to the projection optical system
wekooanesshe |iquid i mmersion menber 4. A LaserPCT/JP2009/057817
interferoneter 8B of the interferoneter system 8
neasures the positions of th&substrate st age 1 (the
substrate P) and the measurement stage 2
themeasnrement; stage 2ugsmablegf maviag plaag the guids %ﬁ%‘%t withgpthe X
measures both the position of the substrate stage 1
plams thgt ineluflescthe prpjentiongegiolRPRwhiliw theipsespntoamlbztelimehtethetoperation
and the position of the neasurenent stage 2 using
offaedeb @t drivg sybtemor2, 2Richititities sttytddy sldchstlimesehotors, fbves the
addition, a focus and | evel detection system (not

su'BE‘t?é‘@ )ctagce i afd ﬁ’xetrﬂ@asﬁl‘éﬁieht Qhpd2 Th b Gircetfdlb:ahe X ardV axial

directions) of a front surface of the ‘subsfrate P,

S te stage 1. The focus and
dl}l&hgﬂ% %ttgééiaﬁb(?ysa&’gt%gnﬁ%éﬁ@gs abl e of detecting not
only t 03|t|o f thefront surface .of .the
bl rgseny, gmbadimsnt. e pRsSIons & Qledamlaﬂlqm%wal system PL and
surface 13 of the substrate stage 1 and an uppe

the ljgpiddmmession member geq subptantiallyt fied. 2 ThBé‘él@éfa@rﬁtatgﬁé and the
measurenent results of the |aser interferoneters 8B

- measdremnient stege? tHowever sxgl Hoth cdpableerfinooovirsg withl réspeetito the projection

detection system the control apparatus 5 operates the

oftREISSted PIV Endthe iR dlidirh & siofMidner yhe positions of the
substrate P, which is held by the substrate stage 1,

and tRe,ge ?r?t&rféx{i&eté? %Brdf‘tﬁé‘ﬁﬁerﬁroxﬂ%{:%séﬁﬁs €§jth’é Positions

t he neasurenent st age 2 Is a plan view rom

opebsEh te%%stﬁﬁﬁwﬁémﬁ B dhe A BRI 3 BRE 9 Hhegsurine

view thereof. In FIG2 and FIG 3,th ubstrate s
IngtrurpeRis Cheslle lagpdnteHpomet: GBrgeasHres %ﬂl tgmeﬂon ot e Substrate
rel easably holds the substrate P. The substrate
stagel lusieg yedeetinesmispyydRe svhaeiis pegvided:theretey and the position of the
the substrate P. The upper surface 13 of the substrate
msedsacpeeht stagel aiping ecflatiag ndrioh2R swhish iaprevidet dharetoparlh addition,
15. The substrate hol ding part 15 holds the substrate
a RciPatdRVellddRcib® Hsteht! (A SRowIRIeRRls the {)W @R tHed hyial, 6X,

parallel to the XYpl ane. In the present enbodi nent,

BB 5 Sy PESHGE Sy I e
st% lg}c flél}he_efoi?t%ba%tdrlg\;e? detegtgon syst%{nels%gg %ﬁe (?tl cie?ectt}{g not only the
position of the front surface of the substrate P, but also the positions of an upper surface
13 of the substrate stage 1 and an upper surface 14 of the measurement stage 2. Based
on the measurement results of the laser interferometers 8B and the detection results of the
focus and level detection system, the control apparatus 5 operates the second drive
system 12 to control the positions of the substrate P, which is held by the substrate stage
1, and the measuring instruments C; which are mounted to the measurement stage 2.

FIG. 2 is a plan view from above of the substrate stage 1 and the measurement

stage 2; furthermore, FIG. 3 is a side cross sectional view thereof. In FIG. 2 and FIG. 3,
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addition, in the present enbodi ment, the front surface
of the substrate P, which is held by the substrate

whododitzsgspart 15, and the upper surface 13 of P&EIP2009/057817

substrate stage 1 are disposed substantially within
the same plane (i.e., they at® substantially flush
Wi th one anather), In the present enbodi nent, the
th Sphstrate stagst  qg@priseprpibstas heldingpat hoyuch releasphly holds the
di sposed around the substrate P, and a pl ate nenber
substraie By bhe subsBatehnldatg past U eppresesiansihwidsch tehrsurface of the
substrate holding part 15 and rel easably holds the
subkiadte PreThe upper suficedBalf ehawibbiedte bagel i igdipgustd dund the
opposes and hol ds the | ower surface of the plate

subBHRE holliing par 1R PRI sAbddiat Ol #Rk Pkt 15HMRIEURSSubdfr&e P so that the

hol ding part 15 is discretionarily called the first

| di . . t ol g 16
R R RS 30 Rital) BB ESRFiad? 1 R b
The,.pl at nber .T h an. openj.ng .TH. i.n icht .
ergiifipdh oot st BegrbRng ‘richisdisi e st holding
menber T held by the second holding part 16 is
pagt £peaé theaippansirfape 13 abthe subsirate stage; lgﬁeisgb%mallbyanaﬂél- In
first holding part 15. In the present enbodi nent, the
additoey, irsthe fpegsentkinbwilindéng, the front surtace vhie sbstratel By oducht indield by
upper surface of the plate nenber T held by the second

the ehishtrag: Hoddihg part 15 mndhike WRs eiiface M3 aditiedubstrdté tagd D are
surface (inner side edge) of the opening TH of the

O B Al B Yo b By A one
%ﬁlléeg) by the first holding part 15 are di sposed so that
aq Yy’ oppose one another with a prescribed gap
i nt erposed therebetween. The second hol ding part 16
hol dsint RPrgPent Smgeélﬁwt’ﬁ%%l%ﬁ‘ﬁ%[? siege | GBE‘BFgeéﬂrRI%IE gemper T,
of the plate nenber T is substantially parallel to the
whigh i3 digposed arozad thei syhstrat\B and adrlete msimhien joldmepartel 6, which is
hol ds the plate nenber T so that the upper surface 13

- disposttherophd tie substtrte haldmggattis dndaeleasablyftaids thé plateemember T.

substrate P held by the first holding part 15 are
T%Hﬁk@ﬁéﬁg@ér'h&ﬁkﬁh@ﬁﬁt Y6 bppdRBLardiivliethe lower surface of the plate

member T.  In the explanation below, the substrate holding part 15 is discretionarily
called the first holding part 15, and the plate member holding part 16 is discretionarily
called the second holding part 16. |

The plate member T has an opening TH in which the substrate P is capable of
being disposed.  The plate member T held by the second holding part 16 is disposed
around the substrate P, which is held by the first holding part 15. In the present
embodiment, the upper surface 13 of the substrate stage 1 includes the upper surface of
the plate member T held by the second holding part 16.

In the present embodiment, the inner surface (inner side edge) of the opening

TH of the plate member T held by the second holding part 16 and the outer surface (outer
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The first holding part 15 and the second hol di ng part
16 each constitute at |east part of a so-called pin

w@eboek288chani sm As shown in FIG 3, the firsechordoangrs1?

part 15 conprises: a plurality of protruding parts
15P, which are disposed in al4irst chuck surface 17 of
.the substrate stage 1l and suppaort the rear surface of
méqﬁiggmétil? sibstrpie Bheid py the A chnldios one 1gjargydisposgd ap that they
which is disposed in the first chuck surface 17 around
onpiee gneaangthier yitbfa pressribedi gapyinteapassd tsFebesmetna  Jhasedoind rolding
of first suction ports 15B, which are provided in the
pdri Yéshiolddthe lplaseimember T go thas ihdeippér sulfacé 13 of the plate member T is
circunferential wall 15A and are capabl e of suctioning

suB@antial §abARPRhE XYdp1ake. Pahladdifiof P kéDBE hoRIiSESRN holds the
circunferential wall 16A, which is forned in a second

pl e Y RGfat 16 pe E&f bt _ﬁ{e 13te: ﬂerqracﬂdr{ge I'rgr?t surface
o SEERY 13 Mg i

I'rst clrcunteren

jrc erent i I 6C. whi is fornmed.in the.
ofgh St oo Co B oo g e 5 e uBRply s it one
circunferential wall 16A; a plurality of protruding
angthet.s 16P, which are formed in the second chuck
surface 18 between the second circunferential wall 16A
and tTHe firbt hoddiog part AP end titei satonddioldihg Ga A6 eschpqmstitutela least
| oner surface of the plate nenber T; and a plurality
paef ofSeoadatied piait dhatk ArRtlidhishd B, AvHoevh AMFIGPB,aké dat hbldidghRrt 15
second chuck surface 18 between the second
co%ﬁ&ﬁ@éﬁa%ﬂﬁgfiﬂy%f pY6thldi N&pL RRich Bt dspdst® HIE BfEBdcRlsurface
wal | 16C and are capabl'e of suctioning ‘gas. The rear
t ubstr i.S_chucke 0 )
AR Gt sl 3 SRRy SRE T bWt By 2 et
.suction. ports 15B, .the gas in space encl gsed t he
ciR BTSSP et gppaecin o BiREeeK gurtace 17 round the
circunferential wall 15A, and the first chuck surface
plurplityt ofaretsyding parts 158, gnp phsality of Aept sersionparts 1 SBi which are
addi tion, by stopping the suction operation wherein
provided irr the fisstchucksupface $7 iisideaf ¢heuSstcirduneferentialtwall E5 APand are
can be dechucked fromthe first holding part 15.
caphtievf aﬁxiohmE ga®WETheSdebdral il dihg ph 18cainpris®TR8Ecohdi S
chucked to the protruding parts 16P by suctioning, via

citcdm SR ‘gg/ﬁlm& Whidfis tfém?e@ﬁn atsP@otrﬂZcﬁbl{:lp st fael gg g)? th'F, substrat?

encl osed | ower surface o ate ne
th g secon % . . . . .
stage']1 around the first circumferential wall 15A; a third circumferential wall 16C, which

is formed in the second chuck surface 18 around the second circumferential wall 16A; a
plurality of protruding parts 16P, which are formed in the second chuck surface 18
between the second circumferential wall 16A and the third circumferential wall 16C and
support the lower surface of the plate member T; and a plurality of second suction ports
16B, which are provided in the second chuck surface 18 between the second
circumferential wall 16A and the third circumferential wall 16C and are capable of
suctioning gas.

The rear surface of the substrate P is chucked to the protruding parts 15P by



10

15

20

25

circunferential wall 16A, the third circunferenti al
wal | 16C, and the second chuck surface 18, thereby

wmegati2ssed y pressuri zing this space. I n additipar/Jeeg09/057817

st oppi ng the suction operation wherein the second
suction ports 16B are used, the plate nmenber T can be
dechucked fromthe second holding part 16. The

sugtiendng ok the fstayetion pastsdSBs B gapén #rase englgsed by the rear surface

instruments C, which can perform exposure-rel ated
ofthasubstrate B e fiffteinwagental wiall d 6 Ay amhihs ficstchyclhsyrfacel 7,

exanpl e, nmeasuring nenbers (optical parts). In the
thexebg aedatioBlygalésI@itting theShade. Phahédifbn, bitsespping A8 suction

opening pattern is formed through which the exposure

opetdfidh Her&A st §11%ﬁ§1¥1)6xrrt]sef5B A b ﬂ?éss%@s@z{te @fca? Rg dechucked

prescribed position in the upper surface 14 o

u . St 2 ar er ¥es.as. 0 feth asunring .
o fRCROLrERBasT, RICHEROURI; R RRRePhr e B AR EF P
constitutes rt of erial jmage neasurjng.syste
chiiFkeeHo dhePrautidine eaen TR by %H"thH’ﬁ‘ge‘%F &%%aorﬁiﬁugﬁgg ports 16B, the
projection optical systemPL, as disclosed in, for
gag ymappase eurlgsedrnt thelowgs shifecedf dhe Patsimenabardn thasecond
2002/ 0041377. The aerial imge nmeasuring system
cicamberestid wahlel 6, ithe third icerchfeaerdiabhwhil § 6C, areicthe weaqogd chuck
device that receives the exposure light EL vi a the
su@@@é‘l&gh&@l? Rdgativdly pheslidg BisdpReed” In addifiof, Wit t@Pping the
appar at us radi ates the exposure light EL to the slit
. . | y
o o ot (A0l o PR PO AL R R BlalSmember T can
openi attern of the.slit ate O, neasures the
be ‘f?ﬁﬁ‘é“@%?ﬁ%@’%ﬁ%ﬂ%&’?@ﬁ‘%?%Eé-of the projection
optical systemPL. In addition, an upper, plate C2 )
wher eilis TREaspEEmeRT $age/ % COMPrses Fe easBHRG INSTRMSHS > Whigycan

t he exposure light EL can be transmtted, is di sposed

 peaform eppestue-rddased pasuréroents.n Theemensprng instriments Limeay be, for

the nmeasurenent stage 2 and serves as another of the

exaRpd) meaguringahénbarn (epticaemsts).i 119 thepiessns pmBodifieat, wohie plate C1,

plate C2 constitutes part of a lumnous flux intensity
wRG BNl PeRing YahiBa $formed B Sk WhidR theCiposBa BBREEL B be

nonuni form ty of the lumnous flux intensity of the
trFS AR, G did ¥ fl prBSriBbd Bo0E6in' tHe ubf¥h sERATN 4% f th S
measurement stage 2 and serves as one of the measuring instruments (measuring

membefs) C. The slit plate C1 constitutes part of an aerial image measuring system,

which can measure an aerial image formed by the projection optical system PL, as

disclosed in, for example, U.S. Patent Application Publication No. 2002/0041377. The

aerial image measuring system comprises the slit plate C1 and a light receiving device |
that receives the exposure light EL via the opening pattern of the slit plate C1. The
control apparatus 5 radiates the exposure light EL to the slit plate C1 and, using the light
receiving device to receive the exposure light EL that passes through the opening pattern

of the slit plate C1, measures the image forming characteristics of the projection optical



10

15

20

25

Patent No. 4, 465,368. The lum nous flux intensity
nonuni formty measuring system conprises the upper

w@baba29524 and a | i ght receiving device, which rperar2oes057817

t he exposure light EL that passes through the opening
pattern of the upper plate Ck The control apparatus 5
nmeasures the nonuniformty of the |um nous fl ux

systeiellsi t y of the exposure |ight EL by radiati ng the
exposure |ight EL to the upper plate C2 and using the
| i ghtnaddition] anguppevplets €2 wheodi adranseissixp pattare id foghed through
EL that passes through the opening pattern of the

whipR eife axipasuee ight Flucdnisy traistittdd) & digiveed il ajfrescaBedPysition in the
constitute part of either a measuring systemthat can

uﬂﬁ%@s’iﬁ‘fa@e ther ﬁ{EQHéHsu&fneB{ ﬂ%é@&ﬁ@é&r@zé& ak BRothérITIM fbaNEiRg
of the exposure |ight of the projection optical

ing 4% Gl il lins?%a%;%'e?ﬁég bt el G2 Phites Bt of a fminous
| um nous f1 u I nfensity. nmeasuri syst em

Ay BisPbeeniTongly presioe AgpPrcattcan é?ﬁgr}oaﬁmiﬁmﬂy of the
2002/ 0061469), or a measurjing system such as

Tugpineass Ao tintepstyrofithoexnesure lighhBL sasstischgsed HathTcﬁfﬁmPle U.s.
nmeasure the exposure energy of the exposure |[ight EL

Patent No, 4465 368.c| dbehminousutwpiatnsiBan@mni fépmity messuoing system
Publication No. 1079223). In this case, the exposure

comiifiReSthe Sippet fIABN02 £dS laghk redbivingedevicd WhicH @¥ded®s thdxposure
constltut es part of such a measuring system In

L A0 Ul 8 il o pe con

s R R -

) [ pl.ate C3 has fi du0| mar k

h&bégifhf@adlsyn% ieSPesurEg By o %Pner @ht%?&@%esmg the light

al i gnment syst em%‘1 as disclosed in U S. Patent

repgiving dggige HORYeive egpsurolightHL thepeasses|throggiCthe opening pattern
t hrough which [ight can be transmtted, is disposed at

ofaheugse plaed2position in the upper surface 14 of the
nmeasur enent stage 2 and serves as yet another of the

Meas Urrih@rmh e | the WBHdr plAEERTHEY EifhsHRINRIEOS citherld caARRE
plate C4 constit utes part ~of "an observation system

sy%incﬁlaﬂ Gin G i AR LY HlP@atih in the transmittance of the exposure

light EL of the projection optical system PL (e.g., as disclosed in U.S. Patent No.
6,721,039), an irradiahce measuring system, namely, a luminous flux intensity measuring
system (e.g., as disclosed in U.S. Patent Application Publication No. 2002/0061469), or a
measuring system, such as a wavefront aberration measuring system, that can measure
the exposure energy of the exposure light EL (e.g., as disclosed in European Patent
Application Publication No. 1079223). In this case, the exposure apparatus EX
comprises a light receiving device that constitutes part of such a measuring system.

In addition, a fiducial plate C3 is disposed at a prescribed position in the upper

surface 14 of the measurement stage 2 and serves as yet another of the measuring
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optical image (inmage) of, for exanple, the projection
optical system PL and the liquid inmersion nenber 4
W@ e00g/128586 di scl osed in European Patent Appli CECT/@ire009/057817
Publication No. 1791164). The observati on system
conprises the upper plate C41"and an irrage capturing
appar atus (observation_cange ' captures ] mages
ingtRHBERTH (e BFMBETE €- the ﬁHBCIeJdHttP&3 has giducigh mark, which
captures an i mage by causing the upper plate C4 to
is opgeswed by alfield lmee pﬁg}mmti(ﬁmmet agnmept systanP(e. @y astdigclosed in
[iquid imersion nmenber 4, or both. In the present
UsSrPa@hieats,493m03pper surface of the slit plate O,
t he upper surface of the upper plate C2, the upper
sur f QE%d&’Ihoh h& Jﬁ&gﬁﬁﬂht%' CHMRbEHWhichNEht O Se PaHshAte, Rf

the upper plate and the upper surface 14 of the’

dispeded 5%‘&9 cn%%@?ﬁ@o%%? hﬁ%‘?%&&a&@' 4*8&*1%&'82411?&5&:& stafe 2 and

subst anti aII ush with .one an er. The fo g

sePYER 8 ST ARt HE TIeRHINg (PR o rsteS mambers) €19 The upper
referenc:| ng FIG 4 through FIG 7. FIG 4 is a side

plate §kconstitiics part of prabssavasion system, whish vwcappblsof eapturing an
shows the vicinity of the liquid inmersion nenber 4,

offfical ihage (image)s, for esanplecthe g ectioneptiparsysteml PIt adithe liquid
XZ plane; FIG6 is a partially broken schematic

inahdrkioH nemtR4 (8131 asHisiBsddia Burépeadl PaRHEA pplivatisie Fiislication No.
and FIG 7 is an oblique viewfromthe |ower side (-Z-

t ; I,
angé"r! G BRI 3, t“l‘*“*“?gtér?‘?ﬁéi’&? gL ey andan fhéee *
ca'p (R0 gagggrh{]ilg ﬁ;%)ser‘rq 1% c'r:atrrnéetrfdn wqxlilch calp Zgue%a:glgl qur(ngh the upper plate
% st part_of the OPtIC athg1 t he Qsur e
& omtop Cpppltiss Gincires wotmase By B the ugpermat O o oppose

ImTEI‘SI on space LS is a portion (space or area) that
either thie|prejectiontapticalguistem Piher the danid immession owmbshther both.

is disposed in the vicinity of the |last optical

el endntthelSresenhermbodiment) ¢heoypipec surfaek efreietslioplate@l, the upper

plurality of optical elenents of the projection

supPfké 68the SYSdroMIEC2! hatuppsr saltfSEst the Bdhdif plﬁt@@’z” HeaipPer surface
of the projection optical system PL. The | ast opti cal

fth«g t[IE;QJr piate 625anAhETFPed SiHFaci U4 At mbQRmY shAE S hreAflsposed
within substantially the same plane (the XY plane); namely, they are substantially flush
with one another. |

The following text explains the liquid immersion member 4, referencing FIG. 4

through FIG. 7. FIG. 4 is a side cross sectional view parallel to the YZ plane that shows
the vicinity of the liquid immersion member 4; FIG. 5 is a side cross sectional view
parallel to the XZ plane; FIG. 6 is a partially broken schematic oblique view that shows
the liquid immersion member 4; and FIG. 7 is an oblique view from the lower side (-Z
side) that shows the liquid immersion member 4. FIG. 4 atld FIG. 5 show states wherein

the substrate P is exposed through the first liquid LQ.



emts the exposure light EL toward the inmage plane of
the projection optical systemPL. In the present
wendpodzssent , the |iquid i mersion nmenber 4 canpdDir2oedns7s17
i mrer si on space LS so that the optical path of the
exposure light EL that energds fromthe | ast optica
el ement 19|sf|IIedvv|ththef|rstI|U|dLQ
| ast Oystliqud mypension mensper ¢ fognsihg ippgesion %ﬂaC%Jeﬁﬁa rﬂaat at least
synthetic quartz. Furthernore, the |ast optica
pae| ddtheptical path ob thefespormee Kight ALt is didled wath ti st iliquidd-Q. The
i mrersion nenber 4 is fornmed from for exanple,
inimdrsioh space B8 i laquofiungspdch @r hieq)thdt is filled svithliquediber 4
may be formed fromstainless steel. The liquid

| MergeQiyuitiHabrsion niniBer URedisPBERE $h e EIARE of Be 34t optical
t hat tﬁemgptl calrspgt h of rt he gg%%sure I'i ght %L get vvg%hca

5 clbfithn 19°WnRL B opRlA Teent o ARG AR B CEHAF SRR e
pré PO eptissl 3‘@%@%?@3}%?%8&%34%?5%8 eikapeption qptical

present enbodi ment, the irradiation position
syetiemr%ldu at heolastapeigy! elmank 49 apsemerepntguEfacs (lgweytsurface) 20 that
emerges fromthe energent surface 20 includes both the
enpitsche expasnrer leghit Gh teRardfthe insage pdgnecif ithenprojerticmbptioak system PL.
PL and a position that opposes the enmergent surface
InZKs priesent BMbedipenn alid idquid h@btsidnBernbéraiidaat fofn thEoiginhdéreion
of the exposure light EL that enmerges fromthe

10 spa&EL9&ithat H{efo?;%al QtH (?f tﬂé %ﬁf oSire B3R E1 Yhaft %Me?éis tﬁ%?n the last

exposure posi U1 on d i mrersion nenb has

0pt1%¥Yeeler$ 11868 sAdd wﬁﬁ'ﬂfehﬁrhf’l %ﬁmedar ound t he Opt i cal

The exposure t energes fromthe
ener nt surface, 20 a IS c bIe of hol di ng .the
fi r stiheilagiontie: el&&%@»‘ﬂw. fprwaact FofRtor REATP G LighE qpartz
of the prescrlbed menber di sposed at the exposure

Fusermorgnthrilast pptiqat elsmant hayiberfarmed diom Brerster i Bheliquid

menber that is capable of opposing the energent
imswer$ian emcdfber 4 isfemed fpal) f@ exhmeplep Gtanign.t hBurtheywaore, the liquid
surface 2 1. Wien the front surface of the prescribed

15 inIRFH6h nicinbbr 2RASASE Rimé] fO%IstdiMessafteehi ch it opposes
the energent surface 20, at |east part of the | ower

sur f agg ﬁ;éﬂd ﬂﬁﬁeﬁ%ﬁ %12(??: tﬁtf]fgﬁlflsafﬁ@ el di6h oS E51sB Rt the

menber are oppose
optical path of the exposure light EL between the last optical element 19 and a prescribed

member, which is disposed at the irradiation position of the exposure light EL that
emerges from the emergent surface 20, is filled with the first liquid LQ. In the present

20  embodiment, thé irradiation position (irradiation area) of the exposure light EL that
emerges from the emergent surface 20 includés both the projection region PR of the
projection optical system PL and a position that opposes the emergent surface 20. In the
explanation below, the irradiation position of the exposure light EL that emerges from the
emergent surface 20 is discretionarily called the exposure position.

25 The liquid immersion member 4 has a lower surface 21, which is disposed
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energent surface 20 and the front surface of the
prescri bed nenber oppose one another, the space
whedmaesssi he energent surface 20 of the | ast optT/aR009/057817
el enent 19 and the front surface of the prescribed
menber can hold the first litfuid LQ In addition, when
the |ower surface 2 1 of the liquid i mersion menber 4
argul the aptigab gathof thegwogyre light . that emerggs Hramibe emergent surface
opposed, the first liquid LQ can be held in the space
2Q dnglrie bapabkeaot holdbngi thedirstriuid £ Qtbebwegniitself @néd Bteviem stutfece of the
energent surface 20 and the |ower surface 2 1 on one
présceibedin@nibeedispeet] abthe feapesued pdsitivpnpr &s thei ppesdnn@nbeliment, the
the other side fornms the inmersion space LS so that

preREibePHefider (@t 18 cRbabldISr SppeSial itk drh&bént BlrRQIMERAlsbREpable of
energent surface 20 of the | ast optical elenent 19 and

oD IR N R e
O S B TR ok B OPERE S TS e o v

menber that can nove with respect_to the |ast optical
lopeesustice 2b aphthetfrant surdaaef ithaprescribad membsr ag opposede  When the

energent side (inmage plane side) of the |ast optica
enxdrgerd surfac® 2Qrmhd daherBoiesurfiibeadf the presoitedwnerhbar @ppesetone @nother,
the optical path of the exposure light EL within a

thP k26 bbtaeen Mederh it tsui e 20063hd hast eptivalsléBerRdiaht @b front
In the present enbodi nent, the prescribed nenber

sutBBPE# RE Prelbdbia miiBertdR Bbidathe fink ‘ﬁg d]L(g.r fnhaﬁdition, when the
h. Ina n, the

neasurenent stage 2, or bot It
rescrib er.conprises either t uhstrate
o St S ol By i B B s Hag e BPRRERECor he
nmeasuri ng . i nstrunents C, jch e unted to the
PIRCHOET EVEIRET 3 ApRosed, the fgg}ﬂmuu\/ﬁé 28 R heldin thegpacasherebetween.
which is held by the substrate stgg; 1, is to be
Heldinggbeifirst Hauid Ji§3 betaxeen the emeatpeny swrdare 20 and shesbopiss suréace 21 on
position so that it opposes the |last optical el enent

orikSiderahd ttheefrontcpuifilce offthe preseriadmanbet .on Theothansds fooms the
space LS is forned, at least at the tinme the substrate

infPnérSioh Spde [XXROBSGhe Btidd® bath 08 tHehpbdurd light! ElUbétwes the
bet ween the | ast optical el enent 18 and the liquid

eﬂ.l&E&{t Shiite T iGhe ﬂ’isptgbtﬁgleeléxh&ﬁ 19%8ld t€front surface of the prescribed
member is filled with the first liquid LQ. |

In the present embodiment, the prescribed member that can oppose the emergent
surface 20 and the lower surface 21 comprises both a member that can move with respect
to the last optical element 19 and ’;he liquid immersion member 4 on the emergent side
(image plane side) of the last optical element 19 and a member that can move with
respect to the optical path of the exposure light EL within a prescribed plane that includes
the exposure position. In the present embodiment, the prescribed member comprises

either the substrate stage 1 or the measurement stage 2, or both. In addition, the -

prescribed member comprises either the substrate P, which is held by the substrate stage
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substrate P on the other side so that the optical path
of the exposure |ight EL that energes fromthe
wepmpgesss4 surface 20 of the |ast optical el eneptT/I2009%057817
filled with the first liquid LQ In the present
enbodi nent, when the substral®e P is being irradiated
with the exposure |light EL, the inmrersion space LS is
1, pptheaneasuringigstrygnents b whid age moupted to,thempeasyremgpt stgge 2, or
of the substrate P that includes the projection region
bodR of the projection optical systemPL is covered with
the first liquid LQ Nanely, at |east part of an
I Nt erWheethé isulsstratesP, hidhsis hslddy the setdgatle stage af istth®e exposed,
first liquid LQis fornmed between the | ower surface 2

thd s@fstrh e ik Hﬂ;gbé@diamr&. Sr&BERESn b BAGt bpdséd BB ast optical

surface of the substrate P. Nanely, the ‘exposure

el Qﬁrlgtaﬂa tﬂ%)flq%d ﬁrﬂﬁex@fo‘ﬁ%ﬁ b ”’“If‘.’o %h@%e?ﬁ&?#f#:@%b ?% ﬁered, at
Iquid Inersion system "Furthernore, t0 Si Ty e
e B B0 Bimerts st Bip & b thoort &5 P itibe Py TS G biween

position at which it opposes the energent surface 20
the fast opticakelemenstlP@nfl the ligiid immersigigmemben 4afenesyids anddho
1 of the liquid imersion nmenber 4. As shown in FIG 4
substrade | lon FheGtligr sidessol thafitheloptmak path of theexpesuretlighy Ednthat emerges
annul ar nmenber (a shaped annul ar nmenber). The liquid

- frém iRy Sh&perieniffe 20 dfshdlasgsicdl eémetd Stihgliabwite de Mst quid

of the exposure light EL. In the present enbodi nent,
LQhe ['i qui di mrersion nenber 4 conprises a first plate
part 22, which is disposed around the | ast opti cal

el emgnt, 19, and econd.pl ate r 3, .at |east par

o “windie Tl Epfafefe it B Bihe P ihdhe iBluPH e

of the |ast optical, el enent 19 and the front. surfac
exgpsirh G o (RETNGSIOR P 55 s, {pmed oy betmag S theigiea of the front

first plate part 22 has an inner circunferential )
susfged @@ge sihstrategibatancludes the prajeatien regiom R thaprejection optical

circunferential surface of the |ast optical elenent ‘
syit8m PIhss donered withrtheififse tiquidi ). sNamelyeatdéast peat ofi apLintkrface (i.e.,

I mrer si on nenber 4 and the outer circunferenti al
a meniscus or an edge) LG of the first liquid LQ is formed between the lower surface 21
of the liquid immersion member 4 and the front surface of the substrate P. Namely, the
exposure apparatus EX of the present embodiment adopts a local liquid immersion
system.

Furthermore, to simplify the explanation, the following text explains an
exemplary state wherein the substrate P is disposed at a position at which it opposes the
emergent surface 20 of the last optical element 19 and the lower surface 21 of the liquid
immersion member 4.

As shown in FIG. 4 through FIG. 7, the liquid immersion member 4 is an annular

member (a shaped annular member). The liquid immersion member 4 is disposed

around the optical path of the exposure light EL. In the present embodiment, the liquid
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surface of the last optical elenment 19 oppose one
another with a prescribed gap interposed therebetween.
wabmoaessend pl ate part 23 has an openi ng 24 atP@1/$P2009/057817
center. The exposure light EL that energes fromthe
energent surface 20 of the |2kt optical elenent 19 can
. pass. through the openltng 24. For__exanpl.e, . during
Hr%&a r@rrﬁi%erﬁwen@asw iFeplpie PR 26 wibish is QISPP%@“EE‘d the last
that enmerges fromthe energent surface 20 passes
opticaloalernentH8, apemsecgndplaterparti23, atidastped of whinhgh dishesed between
first liquid LQto the front surface of the substrate
th®emergehtsirface 3@ of the idzo dpticahélemehe] Tamisthe $ivat supfaaé of the
shape of the exposure light EL in the opening 24 is

subtbité R HRl 2 ¥xihledtenanl ar (sl it shaped) with the
I ongltudl nal directions in the X axial directions. |

o
xpositd ?ﬁ‘?’%éfb%ﬁri%thﬁégﬁﬁ‘aﬁfﬁ“@ﬁ@‘l"“ﬁ AR il pposes and s
oS HORE B PUE FGHCTIOTCHN A qUPoEat ¢ 18t 53 LGBk 9l he inner

shape of the exposure |light EL in the opening 24 and

- circymferratid sarfagern the liguid impersicagnemberd gid the guter c1rcumferent1gl

projection optical systemPL on the substrate P are
susfabsofthe last bpticehelemantel 9 dpposeheneprnegen vithrdpresombed gapt he
l'iquid imersion nmenber 4 has an upper surface 25 that

inteBpaits fREEtwdealnd t he opening 24 and opposes the
energent surface 20 of the last optical element 19

Wit N BheREESH pIRE %aﬂ@@ hh@&x%;&@ﬁf?gdzét h&fselgiope efhe éx‘Boéd?@hght EL

present enbodi ment, the upper surface 25 I ncludes t

th&'tpe%?er%e{sl'ﬁ(:):;ﬁ (ﬁge emer% 2(1:(:%% o?l R l%?tpo tlcilgegfel{lgnttlplca{l pass through

rese e upper “sur
surface h i s dispgsed around th .
the, sa%?ngs%fi iﬁg sgmpl, § Y AR ARXPAFYT © gmﬂ s t%wpxwe light
ﬁlane The upper surface 25 faces a space 26 on the
Elu gt emeigge frombe emergeieurigee 2 passpsethrangh e openingssoand is
26 i ncludes a space between the upper surface 25 and
ratliatedehmengke the fast liquid LQGo thenfronteusfaqd afithe substrbte/Pow]n theeresent
space 26 is discretionarily called the upper side

enftEBemOthe fokdsk REdtivRAIShapd 6 tHe Bffostré{ghe B3R thebdpehidg 24 is
curved or an uneven surface. The | ower surface 2 1 of

sub&gnﬂdlﬂ'%&ahémﬁr élﬁt%ﬂaﬁga% tﬂe loﬁg IHERR difdBtidRWR the X axial
directions. Iﬂ accordance with the cross sectional shape of the exposure light EL, the
opening 24 is formed in a substantially rectangular shape (a slit shape) in the X and Y
directions. In addition, the cross séctional shape of the exposure light EL in the opening
24 and the shape of the projection region PR of the projection optical system PL on the
substrate P are substantially the same.

In the present embodiment, the liquid immersion member 4 has an upper surface
25 that is disposed around the opening 24 and opposes the emergent surface 20 of the last
optical element 19 with a prescribed gap interposed therebetween. In the present

em‘bodiment, the upper surface 25 includes the upper surface of the second plate part 23.



surface of the second plate part 23 and the | ower
surface of a porous nenber 27, which is disposed
waemungsshe second plate part 23. In the preseptT/IP2009/057817
enbodi nent, the external shape of the | ower surface of
the second plate part 23 in The XY plane is
subst anti al | quare. The porqus nenber 27 is
dheprssend b ﬂ%@e&t shewpner syrface 20 43  Hat wypfars W@&lS&lsposed around
pores) Furt hernore, the porous nenber 27 is a nesh
th¢ ppening 24uhi Bhie umeaSIpface 48 inmbbentiallyeragallel truthe 20Xiplane.  The
small holes are fornmed as a nesh. In the present
uppebafaoeds facehe spdra26 onfthé epep side (the FZNdidy) of therdpgehing 24.
the XYplane is a rectangul ar ring. The porous nenber

}?e7sph§e Wﬁ@lu@t:s 4 tiRBbkiNee e PPEMREface 25 ﬁn@ﬂk%ré@ﬁ?ﬁ‘faw 20.
be made of stainless steel. The | ower surface 2

[ [
5 Ingtlhéjéxpg%%n% Byl er g&gﬁé&o@g Hgs?;%ﬁé%ﬁ}li 8£EPerd tﬁ@ﬁ%peg A [de sfaﬁce 26.
second area 32 spose around t he flrst
Fugfhgsmors, the JRper sr#ﬁredf%rla&gsgwrm? ohan Unyen SEEASF- ar ound
the second area 32. In the, resent enbadi nent, the
| owerThedewercarigee 2 hef thedignid ipmarsiop membes 4 deshudasdhalower
the first area 3 1 and the second area 32, and the
surfaoeof the sdcane phite pare2pandihs lmrtserfa®7ofcapqnom$msmbhe27, which
third area 33. The first area 31 is a flat surface

is dhpbsedsirslindnbs &sdond ?lzﬁ&ﬁpz&f@ o[if ke \gestht enhBE&difrledt, the external
surface (first area) 31 is substantially parallel to

10 shh oif tBQ Hwet ${ffd&SoGhe §e'38nc§gl|% o 1§tﬁé ﬁ? ePik @Rﬁ‘s)tantlall

'at surface 31 faces on t  ower sid
qu‘%éc MR R -
e of the substrate space. bet n the fl at
Pkt gﬁeﬂﬁmamwr?watmgeﬁya&e@lgﬁe, I gPQrquisimember
capabl e of holding the first liquid LQ In the ) ,
whstpinameran spalldwlestarefospad as 2gesly, dingbe presenigribogiment, the
called the | ower side space 28. The second area 32 has
shapgofithey podfs mekribeh 27 svithisthe SEfplaneisradrettangflamating urTlegwrous
) 31. In the present enbodinent, the shape of the groove
15  méBbd 27k hadb 8f thniRind N EFirfheAn6RCthe PSS indmbtd 27 may be made of
stainless steel.
The lower surface 21 of the liquid immersion member 4 comprises: a first area
31, which is disposed around the opening 24; a second area 32, which is disposed around
the first area 31; and a third area 33, which is disposed around the second area 32. In
20  the present embodiment, the lower surface of the second plate part 23 comprises the first
area 31 and the second area 32, and the lower surface of the porous member 27
comprises the third area 33.
The first area 31 is a flat surface that is disposed around the opening 24. The
flat surface (first area) 31 is substantially parallel to the front surface of the substrate P

25 - (the XY plane). The flat surface 31 faces a space 28 on the lower side (+Z side) of the
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The third area 33 includes a liquid recovery surface

that is capable of recovering liquid. In the present
wendpodzssent , the |iquid recovery surface (thirecCEIEa)s/ 057817

33 is substantially parallel to the front surface of

the substrate P (the XY plang). During the exposure of

the substrate P, ui d recover urface [

ORERIS e dhestacs 28 rehj SHESPRFS EWF% tyr%ﬁ ? iémf the front
substrate P that poses the liquid recovery surface

sugBeo Tiibe Silplits I cGbpepgoeditweandhe Sai swelhoeibbanchie fronesurtace of
surface of the porous nenber 27. At |east sone of the

the isutsstratei Rjigicdpdblg ofhdldiag shebist Bqwed BQ. wih ¢he éxplatatigrobetaw, the
at a position at which it opposes the liquid recovery

spabd $ Ssalistfetionfrily@an¥ERdowessiiodpase 2. t he porous
menber 27. The [iquid recovery surface 33 is capable

Of r §HOV&HhE gre@?!tl'{jak ggt'&)vte hat v@%gﬁlégfﬁese{l atoun & the fiftSurface 31.

| ower surface o orous’ fre e present

t surf e 31 d the |igui .
InBE §iFecty Stbpriaieat 45 b of GF sledy 2R WiihE ey plane is o
positions in the Z axial directions. In the present
reeRPPIHATFME: . the |iquid recovery surface 33 is di sposed
on the +Z side of the flat surface 31. Nanely, the
| i quiThertbirdaxen\33sucladesea 1831d =cdverp seatedbatas ¢apableiof pecovering
at which it is further fromthe front surface of the
liquidhst Ihahepriesért ambbdigneht,ahe Bauill aeodveds suffacd (thitdrea) 33 is
present enbodi nent, a step 30 is fornmed between the

subst@htisdly fatdR1 ?b tile %ﬁt dbtick bEHeQubREAVE (e XY Hla%e). 3Buring the

Furt her nore, lat surface 3 1 and the liqui
ofpBER grymsus;tggeep o A PEeoBLSRARELL 1115 Gy AT B AR the

AR o e %s‘@r'aar PhEanoste BeneaR R e ﬂre liquid

supply ports 41, which supply the first urd LQ

reawrw ce B dnqludgsithe lowse pusfase Oﬁﬁmm i2des At least some
second supply ports 42, which are capable of supplying

ofithefisst tiquid LlQ quitte slub:straTdnB, whick is dispwséd/atpoposition al whiah it
capabl e of supplying the first liquid LQto the

opiobésahe ligait RecdiverdyrarfRedIdk ig RcbVedbd vialhole§ D€ tHegReME member 27.

supply ports 42 are capable of supplying the second
Tiﬁé'e ég' rég?v&? shitAde 33'is EAPULRES SreldVRrihl GHY Hq&tﬁlﬁ?& Bbfhcts it (i.e.,
the tower surface of the porous member 27).

In the present embodiment, the flat surface 31 and the litlui'd recovery surface 33
are disposed at 'dtﬂ’erent positions in the Z axial directions. In the present embodiment,
the liquid recovery surface 33 is disposed on the +Z side of the flat surface 31. Namely,
the liquid recovery surface 33 is disposed at a position at which it is further from the
front surface of the substrate P than the flat surface 31 is. In the present embodiment, a
step 30 is formed between the flat surface 31 and the liquid recovery surface 33.

Furthermore, the flat surface 31 and the liquid recovery surface 33 may be

disposed in the same plane. In addition, the liquid recovery surface 33 does not have to
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The first supply ports 4 1 are disposed closer to the
| ast optical elenent 19 than the second supply ports

wa@200anesss4 n t he present enbodi nent, the first BCppF2909/057817

ports 4 1 are di sposed above (on the +Z side of) the
second supply ports 42. The #4rst supply ports 4 1 are
di s ed i he vicinity of the optical path of the
b@%@@i%@?@ﬁpla&i mﬁyﬁgeﬂl{y@ Spdeseti ons in the
l'iquid imrersion nenber 4 so that they face the
opt i ckhe lgmidimmersionangsmbes drromprisesdiirsesupply pastsf4 1y hich supply
supply ports 4 1 are disposed at prescribed positions
the firdt hiquidio@r Ini additivhetheniguad insnerbi@o encfibdr decohiprisés second
plate part 22. In the present enbodi nent, the first
s oYts Q! whicH afe Gup8bldio$ a?%dn' thetse€ond 1§quid L. OfTht est suppl
uﬁggﬁi si de space 22. The irstgsupply pg%ts 4 1 are PPy
o . | .
P e ab SRl PRg P Alia LBl e bitdap ph B N posure
. ly ports 1 are proyided opposite sides (.one.
g} B, ¥ 28 Séxnd st BoB 2 it eapsils SER BT s setheli Hifia L so
light EL in the Y axial directions. The second supply
th@tdg gantapss the diquiddpwacasionmegistdy i bed positions hi the
| ower surface 2 1 of the liquid inmrersion nenber 4. In
t he prhedistsupplyqoirtsdhtare dibposedcloser te theplast qptical eletgens i @ than
di sposed outward fromthe flat surface 31 with respect
thé sedohé sty porgs Llare Thin the pessentmpildymeny ths i sapgsly ports 41 are
di sposed at |east partly around the flat surface 31.

ditpbstd Sodie §setHe %MBW%CM@S@EWSWP' y ports 42

are disposed in the second area t he | ower

surf t Lo Quii & 1 hon. 4. ]k
or coet acssbingifis'er B o SREEHE RN né phitl Plin of the
di sposed .in the opve.29. . hown.in FIG 7 d the

exppRize B Flhes BFeetbi bevGB AR s DS G40 that they
ports 42 are disposed at four positions around the

fagq the optieal path. 31n the nrerentgabadimeny, thedirstsypplyinerts f&aredisposed
the first supply ports 4 1 are connected-to an A

at pxgsosbedepdsitipns th the piey cappafesintisl sidface af thadostgpdatapart 22. In
43. In the explanation bel ow, the exposure |iquid

thé pfeRent edibodinddnt,the first Supbly péres 4 10418 [didpwsedlah ltidvitingty of the upper
first supply apparatus 44. The first supply apparatus

siﬁs gé% %%pam&iﬁ S\fpSEﬁﬁd?Q A1h%e Edpable disAHiIink e #E GRLIEE.Q to
the upper side space 26. In the present embodiment, the first supply ports 41 are
provided on opposite sides (one on each side) of the optical path of the exposure light EL
in the Y axial directions.

The second supply ports 42 are disposed at prescribed positions in the lower
surface 21 of the liquid immersion member 4. In the present embodiment, the second
supply ports 42 are disposed outward from the flat surface 31 with respect to the opening
24. The second supply ports 42 are disposed at least partly around the flat surface 31.

In the present embodiment, the second supply ports 42 are disposed in the second area 32

of the lower surface 21 of the liquid immersion member 4.



tenperature adjusted. Each passageway 43 conprises a
supply passageway, which is fornmed inside the liquid
w0 movensssen nmenber 4, and a passageway, which iBCT/or2eds7s17
froma supply pipe that connects the supply passageway
and the first supply apparat2s 44. The first liquid LQ
fed fromthe first_supPIy apparatus 44 is supplied.tq
t he fIpths Pressappmbpdimert, theseeendyugRlytnosts #2 wia dispespd inthe
The first supply ports 4 1 supply the first liquid LQ
grooved% heAs shown is & 4/arsktpe tike, us thefpressnt ¢rabedimient thepgednd
of the exposure |ight EL. The second supply ports 42
supply poais 4 atedispased acloappositionsiagiiind the/fia syrfagp3r fi the gdfove 29.
vi a passageways 45. hi the explanation bel ow, the

cl eard {yhoWnaH IFIGSH IR HirsPRPPLAIIHE 416ird Sortlestell €6 hﬂgﬂfdshﬁé liquid

call ed the second supply apparatus 46. The secon

5 su?#l%ﬁa&péa:%%g Q&%ﬂﬁﬁé&egﬁgﬁi ag[%q}é?ixmﬁ]i&%géf gelgo% g%}e?%sggne liquid
bR AP E BT dd e tongsly Solod (RS ayPPIY BB ¢4 or Thedir!

froma supply pipe that connects the supply passageway
supply apparagis ddnticapapls of fegding the fisst iguidifQ, whish tdpure gud d
LC fed fromthe second supply apparatus 46 is supplied

tenperahuee sdjusted]  Skkapl passageway 4 cdrhpringg) h suprdy passsgayeayawhich is
45. The second supply ports 42 are capabl e of

fofbi@Pinyide ¢he lihié aameeidn MethBerldCahd 8 PhdshgevaRC ARAthS s Rfinéd from a
apparatus 46 to a space between the |ower surface 2 1

10 sugﬁlytﬂi‘ﬁe ﬂhhpéﬂnﬂe%ggﬁ:rsgkgg Pﬂ%@?&a Lridfe fif\® S&prgﬂéli?ﬁdﬁttl?@‘ﬁ The

the prescri pposes the
tfa «.Ih ce_between .| ower. rface 2 1
eS8 E Qe ot e TR GpnlE oS % i SRR lcd 1 he B gty ports
of th rescri bed r includes the_ | ower side a
412'%¥°u|gﬁ thepassaeeways a3 ﬁﬁm fi%trﬁumwrsﬁ & ssa@%lm%gws A LQ
connect to the first supply apparatus 44 via |inking
fropa shealirsthvaupplyopparpius %éﬁ@mﬁpab obithg expesure hightd..

passageways 60 are connected via a passageway
swi t cTiersgcordcluppliy ports 4?2 avdicomhedted todeanifigliqued aupple apparatus
val ve nechanism In the present enbodi nent, by

15 46caaphihgdwiysibe fi thelexpldRRion RRAA M dlarfrl lidiie s§ftP BSbaratus

supply apparatus 46, and the passageway

46 is discretionarily called the second supply apparatus 46. The second supply
apparatus 46 is capable of feeding the second liquid LC. Each passageway 45
comprises a supply passageway, which is formed inside the liquid immersion member 4,
and a passageway, which is formed from a supply pipe that connects the supply

20  passageway and the second supply apparatus 46. The second liquid LC fed from the
second supply apparatus 46 is supplied to the second supply ports 42 through the
passageways 45. The second supply ports 42 are capable of supplying the second liquid
LC from the second supply apparatus 46 to a space between the lower surface 21 of the

liquid immersion member 4 and the front surface of the prescribed member that opposes

25  the lower surface 21. The space between the lower surface 21 of the liquid immersion
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swi t chi ng nechani sm 61, the control apparatus 5 can
supply the second liquid LC fromthe second supply
wappanzesss 46 to the second supply ports 42 theorgieoedns7si7
passageways 45 in the state wherein the supply of the
first liquid LQfromthe fir236 supply apparatus 44 to
t he passageways 45 is_stopped, and can sup the
membegid fmdcfg? fropisurfagerf the Proseabedsmembsr laﬂ%frs&tg% lowex sidg space
the second supply ports 42 through the passageways 45
28.n the state wherein the supply of the second liquid
LC fromthe second supply apparatus 46 to the
passdgeveptesehbeiboditepn elik passagaddyd 4Dean donfedt tajthie dirst supply
i mrer si on menber 4 has a liquid recovery port 47,

apphiabilR 445/i& ﬁﬂlﬁﬁ% ?aé%ﬁgév@cfjf@%@r ' ‘Fﬁe bhsdadcvayd B8 ahd ﬂié'lﬁl)kmg

fecovery port recovéers the liquid on the prescribed

P i gd&gyst&ntﬁeéfg&%ﬁe%%gbmp%?dg & a§IUS%Q & ecg%?y&qbr Plc}ﬁ
. i.s.di sposed at rescyibed ppsition in .
inp B SRameffon Palfe Sschamim; L iop B?é%“tteﬂé’ firasgt. by controlling
surface of the substrate P. The liquid recovery port
the first supnly pprasaius id. e secpndsinpheapnagtussif, pad the passagewvay
the second supply ports 42 (the second area 32) with-
swithneahedhanisined 1o gte coatrobapphradfs I ¢ua sepplyshe gcondyhquidl.C from
The porous nmenber 27 is disposed in the liquid

the 860Me k¥ppdP hppafatus Ih1ed theweond uﬁ%ﬂy Bodd 42 teoupdrthefassageways
menber 27 disposed in the |iqui recovery port 47 is

45 #8hd stgllé'v{q}]e?ﬁ{i Iﬁgeﬁslr% ftl?é:ﬁrs?ﬁ%ulg lq‘)l{hg fits¢ ep(?ratus 44

port 47 ecovery s IS co

tot eegalrs: %{Ej:twgysr Cgvz pii) §p391 e t 95 pibth\é taltcg NS Eggt?o&%)(he irst supply
systemand is ca abl verjng the |iqui
appgrafysHi; th She SFFI%H et giéWéy h—gﬁ %aé%agswﬁﬁc‘gﬂ@ t@e state
assageway, which is forned inside the |iquid

wherpaartke suppheefithe sepond liguigd I@ﬁgag@mgﬂond\mmy pRpargunfito the

froma recovery pipe that connects the recovery

ppsepswaysvlyisatopppedie |1 qui d recovery apparatus 49. The
l'iquid recovered via the liquid recovery port 47 (the

| i-quird aBgieiod ahy lighidlineRrdel nlefbefs AYLL RGuil Yedob@ry' postth d which
recovery apparatus 49 t hrough the passageway 4
is capable of recovering liquid. The liquid recovery port 47 recovers the liquid on the
prescribed member that opposes the lower surface 21 of the liquid immersion member 4.
Thc liquid recovery port 47 is disposed at a prescribed position in the liquid
immersion member 4 so that it opposes the front surface of the substrate P. The liquid
recovery port 47 is disposed outward from the flat surface 31 and the second supply ports
42 (the second area 32) with respect to the optical path of the exposure light EL. The
porous member 27 is disposed in the liquid recovery port 47. The lower surface of the
porous member 27 disposed in the liquid recovery port 47 is the liquid recovery surface

33.

The liquid recovery port 47 (the liquid recovery surface 33) is connected to a
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In addition, in the present enbodinent, the |liquid
i mrer si on nenber 4 has exhaust ports 50, which serve
WO o00bn2sse t he upper side space 26 and an ext er Pel/JE0e0E7817
(anbi ent environnent) surrounding the Iiquid imrersion
menber 4 (the i mersion spacZ/ LS) into comruni cation
.The exhaust ports 50 are di sposed in the vicinity of
liquid reGRYREY aBRRHRIUS AR ¥ia LRASIAZGWAY 48 ¢ a hhliguid recoyery ipparagts 49
the gas therein. In the present enbodi nent, the
comyiTisesa Varunmssysemeand ip capabltecaf regpvenpg tetlisjugd viesugtioning.  The
on each side) of the optical path of the exposure -
passagbivay-i8 comptises X récovaty shssape tvap vshicH sdforudibinside ferliguid
50 are connected to exhaust passageways 51, which are

infrRér5/BH meniet &, drldes pdsSHseFal, WHRELS |sABrARIREN atrecoMey pipe that

openi ngs at the upper ends of the exhaust passageways

o BT R BRI 0%he JEU S, LRI 6D B Aok
RS e L e e TR0 e SPS ah b gaerd

siiac_e 26 can flow out to the external space via the

the kipuidJecoysysapgaiatip4 9shrough thepassagewan 8. enbodi ment, t he
gas can flow continuously back and forth between the
upperlngiditiongnthe @éseahembodiment, thenliduid pamers{dnmeember 4 has -
at nospheri c space), which is outside of the upper side

exhip@st oS50, wWitdcK Seveetolbmingtthd asser gideapsceDb, andad ekiténal space
upper side space 26 is open to the atnosphere via the

(afreRad éﬁvifb%ﬁm%gg QU Y SEndrg thE Yigh MR Sion i@t Aq#8 limmersion -

passageways may be omttied. One exanple of an
ey &l on forns M i LS wi th the.
srRREL S} kol oI 8 SRR PoEE G Brpnaa h I iy of he
I mMer,si on ace LS, the control apparatus.5 yses the
uppef Ygle %Ri‘ﬁﬁég aﬁb‘gi’f%aﬂéble ploexbapiiing tg‘ﬁ%asft FIEH- | ilf’aﬁ}ecpriseﬂt
to the optical path of the exposure light EL. Wen the
enphadiment; ¢aiexhauss pastssid) arg pEyisiedicadpppesite sidast(peg on each side) of
apparatus 5 di sposes the prescribed nenber at a
thp optidal pathaf thetrxpbsure lightdls msthé &t dxidlkitreetiarsg e The sxhidustqmrts 50
20 of the last optical elenment 19 and the | ower

ar6 UbireRd 20 dxHalisttpgassabbwialsth 1, WRRIhSHré foriRA i defthe Tifid immersion
first liquid LQthat is fed fromthe first supply

B T BTy LB BB e

at positions at which they can contact the gas in the external space. The gas in the

external space can flow into the upper side space 26 via the exhaust passageways 51, and
the gas in the upper side space 26 can flow out to the external space via the exhaust
passageways 51. In the present embodiment, the gas can flow continuously back and
forth between the upper side space 26 and the external space (the atmospheric space),

which is outside of the upper side space 26, via the exhaust passageways 51, and the

-. upper side space 26 is open to the atmosphere via the exhaust passageways 51.

Furthermore, the exhaust passageways 51 may be omitted.

One example of an operation that forms the immersion space LS with the first
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ports 4 1 supply the first liquid LQto the upper side
space 26. The first liquid LQ flows through the upper

werae/1sg3ace 26 and into the | ower side space 28Ct/hroegis7817
t he opening 24. Thus, the inmersion space LS is forned
so that the optical path of 2%he exposure |light EL

. be en_the energent surface 20 of the | ast optical

ligdh bEnwiI ko hieataned: oo @wﬂw@%ﬁwﬁép&ﬁeg& fheyatrol
menber is filled with the first liquid LQ In '

apgpaiatusi Sowses the firtbfesuppleperts 4& maiphete firstliguibh@rto the optical path
apparatus 5 perforns the operation of recovering the

offthe etpoburgUight EQ uWheg thdfrst liguid d.Q Bdeingrsyipplisd, theontrol
parallel with the operation of supplying the first

apphiattis®h diSpdsed 1he pfé%@tjﬁédfrﬁémﬁéf&?h%ﬁoﬂﬁbﬁ &t Which i oppB&sthoth the
sone of the first liquid LQ on the prescribed nenber

| engeggérﬁgﬁffa P dfithiia @ﬁﬁéﬂe&ég}é‘g[}?@‘g‘ﬁ Jobl GurfRY81 of the liquid

ace of the porou I's recovered

. ther.eby. The first_.liqui. that. is recovyered t he

iR Fieatsg dr y Totfirsh L Pl Rt Frofro8 6 Pl ptsiauus 44

. liquid recovery apparatus 49 through the passageway

is geppligd to,therfyptHupply PRES &b draughoie prssageways 4B ng The &irst supply
first. liquid LQusing the liquid recovery port 47 in ‘

poptardd | supplywie first liguid p£&) tatthonpper silespicgideg (The firstdiuid LQ flows
liquid LQusing the first supply ports 41, the control

thpphA ted wpebsidaspdco Loahd intd therowedidSpace28 thrvaightht bpening 24.
first liquid LQ between the | ast optical elenent 19

TREMhE et GoH érir)ta;ll:é'fl‘!g hSfopiledSEHHGE thE opficAlPathidfdRe é[}ﬁ)snttnl%?ight EL

prescri bed nenber on the other side. In the presen

be%@e%%ﬁ?@%{%b St %9%%6 8% th? E’éa%ﬁéﬁiﬁ%f elgm%m >AAGHE BRRE ce of

nove age e neasurenent stage
inth and Y.dLrections wth ect to the | ast
the Beseihed nane s HbedMidhe Bist Hepi LA ¢ e, causi ng
t he energent surface 20 of the | ast optical elenent 19
t o ofpadditiensindhe pragentppbedimgpt, thecconobgpparatussperfqres he
stage 1 or the upper surface 14 of the neasurenent
opstatige of recoverigg the first lighie 199 asieg wheelipiich racheery poetr4 7 in parallel
surface 13 of the substrate stage 1 and the upper

withl tHeaspRralién of sigpdyinE ae UlrstTRflid BQAGthgAhefiest Bipsple Portd AL.0 At
proximty or contact with one another so that a space

TR0 A1 L R Ll
surface 33 (the lower surface of the porous member 27) and is recovered thereby. The
first liquid LQ that is recovered by the liquid recovery surface 33 is then recovered by the
liquid recovery apparatus 49 through the passageway 48.

By performing the operation of recovering the first liquid LQ using the liquid
recovery port 47 in parallel with the operation of supplying the first liquid LQ using the
first supply ports 41, the control apparatus 5 can form the immersion space LS with the
first liquid L.Q between the last optical element 19 and the liquid immersion member 4

on one side and the prescribed member on the other side.

In the present embodiment, the control apparatus 5 can synchronously move the
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t he neasurenent stage 2, or both, is forned

continuously, as disclosed in, for exanple, U S
weatoentssdppl i cati on Publication No. 2006/ 0023 186r1/ared09/057817

U.S. Patent Application Publication No. 2007/0127006.

Thereby, the imersion space2®df the liquid can nove

romthe r surface 13 of the sypstrate sta
“{bﬁ‘éat% ppes Yéﬁ‘f fhgdReapyregent ﬁ%gerée g)@ﬁ%‘?éir%f@l@ng W‘%rrespe"t to
fromthe upper surface 14 of the neasurenent stage 2
the dpst epticgbglemeniul whide, aBthgfsamp fmey pasisingtthe gmargéntlsurfamm of
at the sane tine, |eakage of the liquid can be
thp tastepticabiclerfibat Footoloppbseceithexthe eppdraurfsceolBeofahe syiistatefstage 1
a met hod of using the exposure apparatus EX di scussed

orah®NSpet SurEadRAIS fithemSaasdnidtt Stale 2,010l M tHelstadherRinhe
5 noves the substrate stage 1 to the substrate

@ﬁg %Almﬁ‘fhgg 19 %? g% s%ﬁst?ﬁ@' %tnge Pafk %E: %??&%Hfa&:y £ 61thé B¥surement

e su or to
th strat di
SR '55%55{ g g%éiﬂ&ﬂé%nﬁ%iw%ﬁ i Stoﬁh eGP of
stage 1.is disposed at the substrate exch

holdiag thedifuid hetvisen therlastentical elegenbld @%l@ﬁbﬁ@éuw%we lor
exposure position and the inmmersion space LS is forned

thevmensurémeriti stage 2, pryboth, is rivedwentinudusly] asstiscbpsed dmifor example,
el enent 19 and liquid i mrersion nenber 4 on one side

U#n HatehieA ppiRatioe Feblicadomdye. 20060028 €34k, Ss Patent Application
needed, the control apparatus 5 uses the first liquid

Pﬁ%@c&t‘i&l b ezomﬁﬁgv 608 NTIREAYEhE ithMeRedr %ﬁé@ S 188 fifhidQEn move
nmeasurenents related to thé exposure. After the control

S i gﬁl{ %léf' svﬁ’{&@% 3 10??}?6 %ﬁgtpzﬁe ?ec‘i E@{hg ug 8‘%‘1&&@?4 (t)f the

age rate ex ange posi tion
and has_ perf e nmeasur Si t he
RSO S 2SI e REe LB b + AR Mo B R age 3 e the
substrate stage 1, which holds the substrate P prior
uppst suriacetp 6§ meesubsteat% ftagelomod at dherwamettinae, leakage ef the liquid can
the i mersion space LS with the first liquid LQ
bdyptventad. t he | ast optical elenent 19 and the liquid
i mrer si on nmenber 4 on one side and the substrate stage
1 ('t henefohiowingttextRRkphinstone eRihiple of a@tethod of using the exposure
apparatus EX discussed above to expose the substrate P.

The control apparatus 5 moves the substrate stage 1 to the substrate exchange
position and uses a transport system (not shown) to load the substrate P—prior to its
exposure—onto the substrate stage 1, which is disposed at the substrate exchange
position. When the substrate stage 1 is disposed at the substrate exchange position, the
measurement stage 2 is disposed at the exposure position and the immersion space LS is
formed with the first liquid LQ between the last optical element 19 and liquid immersion
member 4 on one side and the measurement stage 2 on the other side. As needed, the

control apparatus 5 uses the first liquid LQ and the measurement stage 2 to perform

prescribed measurements related to the exposure.
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The exposure apparatus EX of the present enbodinent is
a scanni ng type exposure apparatus (a so-called
WG e@onessg st epper) that projects the i mage of P&EIP2009/057817
pattern of the mask Mo the substrate P while
synchronously noving the mask0M and the substrate P in
prescri bed scanni ng directions. Wien the substrate
i s t AR thsprndtoliapRarius  Aiey ordediha substrates %ﬁﬂreoﬂugstfqﬁ%stagel
mask stage 3 and the substrate stage 1 so as to nove
atttheesubsisdte kkchanigd pesitsubsidrias perffoimedtthe meassenérsedsing the
scanning directions within the XY plane, which is
medsufagansthgd 2, thé'ortidll bpHratax b ndés (He.s@bstratd@agpl, ivd¢h holds
path of the exposure light EL). In the present

thE SRR LT W riortd fs §§ﬁlﬁﬁfen & A e8FdsufNSos{tidnend ¥y RE ﬁH§1erl\§Ilon

novenent directions) t he subst rate P and the nask

Sy %@g@ﬁh&gg&gﬁ&wan e T
S BB RSB e RSB S ) 7 ST L e

_exposure light EL to the substrate P through the

sigg-oj ection optical systemPL and the first liquid LQ
in the i mersion space LS on the substrate P while, at
t he sHreexposuee appavdtagEXod thvepsdesdut embodiment is @rscahning @ype
direction with respect to the illumnnation region IR

exbstird ﬁp%driituma!’b@tdaﬂed SoaRhRIP stdppEt) €t ?F@écti the SmABY N8B battern of

I's synchronized with the novenent of the substrate P.

S ETEH g Bolii r
b%@% ‘i%‘}?g E R fggfﬁgl}ss Q\él?eﬁlgt& 3&@8 It(hgb?)ﬂ)é)sed1 tie control

firstliquid LQ or measuremsnt is bein

anparatusy hentrpistthe Pﬁék ﬁ%&sﬁ AR HiejsHigtratfsiages! @39 mpverle mask M
first liquid LQ the supply of the second liquid LC

ang the shstrete dan dhesprogsiriped seansinglitestiensopitiid thﬂi%é’ pagowbigh is
substrate P is then unloaded fromthe substrate stage

orfhogbnalas ceroptioaluxisQEX (i.d1oths wbttal path dF the expobure light EL). In the
substrate stage 1 after the exposure, the control

préfReEAbsdiment MéaRatdify d&tohaltRe SfrRERONbuS MoV&ifent directions) of
subst rat e exchange position. When the substrate stage

thg-: s Srcﬂﬁé! Gfdsk ?/I 546nS YRR BEEctfNs NoPRe RS A Ptus 5 both
e contro appar at us

moves the substrate P in one of the Y axial directions with respect to the projection
region PR of the projection optical system PL and radiates the exposure light EL to the
substrate P through the projection optical system PL and the first liquid LQ in the

immersion space LS on the substrate P while, at the same time, moving the mask M in

- the other Y axial direction with respect to the illumination region IR of the illumination

system IL such that this movement is synchronized with the movement of the substrate P.
As a result, the image of the pattern of the mask M is projected to the substrate P, which
is thereby exposed by the exposure light EL.

In the present embodiment, when the substrate P is being exposed using the first
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5 noves the nmeasurenent stage 2 to the exposure
position and forns the i nmmersion space LS with the

wao poostizdssqui d LQ between the | ast optical el eneat/yr809/057817

and the liquid inmersion nenber 4 on one side and the
nmeasurement stage 2 on the o3her side. The control
.apparatus 5 uses the transport_systemto unl oad the
liquuh 5 Q01 hnst megserement ishcingePesionaed #ith the mgasuringpstuppents C
i s disposed at the substrate exchange position. The
usingnthe Girstdigpad @ utbe Suppl ofths iseaing ligerd € via thensenosid supply ports
exposures on a plurality of substrates P by
4x8peipped.vel y perfornming the | oading operation, which
| oads the substrate P prior to its exposure, the

eX POStHLxPB&IIA bR e PAY théh ENBARAT I heSitbsti@ki8edt. ARGrder
t he unl oadi ng operation, which unloads the exposed

I P ' ' ri

o IO 8P U S RE S3F o EPRELTR i
contacis the last optical element 19, the liquid

PRI DAV SAHD SO HEe 4 i U bRrals Gybateq R oighen the
menber T), and the neasurenent stage 2. During the

substise slage bis torhe mensdite thesupstraty exchapgeapasition, the gontgol apparatus
substance (e.g., an organic substance like a :

5 mlowenthe msiasurementestagei2ab thepexpdsure gogitibn brdijorfs tha iingersion
substrate P will intermx with the first liquid LQ It

spate LS fithethe e Sighilda Q) Betiveth theI i Dhod ldntat 19 BhEiheilgar
with the first liquid LQw Il adhere as foreign matter

i oft FhdAtSEr 4 ' Lfhge 0% oh i dth&lidt.
mlﬁﬁﬁ%gltrosi on rrenbotélﬁ)n%!gﬁiﬁiaggﬁ{(ﬁ Itﬁ?%sn, |tn¥ F%gpo-g silﬂgﬁ (%eth%r?é\% The
al o with the substanc oduced by.the substrat
oL nkah s TEARREE- TR o e Rrl SR from the
he first ligqujd [LQ and adhere to the | ower surface 2
subsigate piage 11 WhiFf S Mgdd Yrihgrifhspte gxchange pesitigh-ei gn
matter (contamnant) is left in a state wherein it
adherE qoptrohappatsiusrS swgedsaivelypetfoghs irnmersiqpuaxgosures on a
i mrer si on nenber 4, then it is possible that that
plimatiey gfisubsitdtes P by tdpefitivedyparforatingthe lbalindiepesativg, which 16ads the
during an exposure or will contam nate the first

subbteatt @ pefer fHRPEIpRSurY | tBe EXYRDshifelcPeratidRPlviicR @k psestht subirate P,
r

a resul't, exposure failures could occur such as, fo

BPETBh DRI o O bl Bl 11

Thus, in the present embodiment, during the exposure of the substrate P, the first
liquid LQ contacts the last optical element 19, the liquid immersion member 4, the
substrate stage 1 (the plate member T), and the measurement stage 2.

During the exposure of the substrate P, it is possible that a substance (e.g., an
organic substance like a photosensitive material) produced (eluted) from the substrate P
will intermix with the first liquid LQ. It is further possible that the substance that
intermixes with the first liquid LQ will adhere as foreign matter (contaminant) to the

lower surface 21 of the liquid immersion member 4. In addition, it is possible that,

along with the substance produced by the substrate P, foreign matter suspended in midair



Accordingly, in the present enbodi ment, to clean the
[iquid inmrersion nmenber 4, the control apparatus 5
weupphesss4 according to a prescribed timng, tpher/seown’sl?
liquid LC via the second supply ports 42 so that the
second liquid LC contacts th¥ | ower surface 2 1 of the
qui d, i nmer.si on menber. 4; thereby, the control o
Wléldatgrlatm‘glﬂs the) fggtlaqui nEEQ aedhere fo ﬁl@éovzerls%faw R of theliayid
i mrersi on menber 4 with the second liquid LC. As
imghessios swehbeb by elf the farkign pratiseteontermbaaithis tefl inemstate ketlerein it
cleaning liquid is used as the second liquid LC. Using
adherestdihk lowdrsartace? 1 ofphe tiqaid inhersed areehbet 4ytheh 1t @ possible that
makes it possible to satisfactorily elimnate organic

mﬁ%ﬂﬁfﬁ@@er(ﬁﬁnﬂ&%s@%ﬁh&k tOIHRAUBRFALDY dififg an exposure or will
phot osensitive material and the |ike that adhere to

B L T T T
exggi\.}lrégﬂ?la asgzlf;?&ﬁigci rs?éﬁ Iﬁnrg G a t bet BE‘ZO gefects in the

furthernore, the liquid |nnerS|on nenber 4 is cleaned
pajiprHormed enthesabstiagePd LC, while, at the sane tine,
using the preventive apparatus 53 to prevent contact
bet wefsrcotdimgly,ds thegptsenbembodiment, tol deamilie fiqeidsiesaersion member
liquid LC supplied via the second supply ports 42. In
4, theecontro BagparanP sippties, acédiéinp tey pitkstrtedappiapathe Sedwad liquid
i ncludes the first supply ports 41. If the second

10 - L& kzﬁbthéi sel:cgnd é\(gpp?] poiy. 4P& thhOthe §3£‘3H@ Ihguldq_,rb @J)rhéétb the lower surface

cl eani ng contacts the ast ptl cal elenment 19,

21t(LﬁFaS \d r%ngl 10% é:nrrlgrlif ?@ggbgﬁ trof aeppa{aiﬁJ ﬁ&?a‘%s%e lower
I 19 f .
uaféaer”?fzoftpﬁ Siuidiieng fe%%%n}heaf”“‘ét?{t@ aw'aﬁ@ hgudd. "R tiscussed

optical element 19 to cone into contact, the state of
abpie in thsriresent ¢mbediment, pe alkali cleaping dignidds usasras thosecend tquid

change or the optical characteristics could change, or
L®.heUking en alkal skgumgtliqpid asthe keeopd Hqeidtl.(&makek irpodsible toe

control apparatus 5 supplies the second liquid LC via

15  sati§fBctsARHnifiste RrganROdubStadeds N’dn'tzﬁmﬁ&rht@ﬁpxb&&:eﬂfb@%ﬁé‘bhé’c@sensxtwe ‘
apparatus 53 to prevent contact between the second
mbteGHidfld ke ARARLORINEASH tRPbWeA urflEBERE tle%qmd immersion member
4.
In the present embodiment, a preventive apparatus 53 is capable of preventing

contact between the last optical element 19 and the secpnd liquid LC; furthermore, the

20  liquid immersion membef 4 is cleaned with the second liquid LC, while, at the same time,
using the preventive apparatus 53 to prevent contact between the last optical element 19
and the second liquid LC supplied via the second supply ports 42. In the present

* embodiment, the preventive apparatus 53 includes the first supply ports 41;

If the second liquid LC, which may be, for example, an alkali cleaning liquid,

25  contacts the last optical element 19, then the state of, for example, the front surface of the
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The follow ng text explains one exanple of a nethod of
cleaning the liquid imersion nenber 4 and the |ike

wowdob/124384 second |iquid LC, referencing the schenmmmie/057817

drawings of FIG 8 and FIG 9. As shown in FIG S8, in
the present enbodi ment, when3ihe liquid imersion

er 4 is cleaned substrate DP is held L.
la%tr?@tlﬁtlre&n%ﬂ%ww&d ﬁhmgels%éxa@ﬁwyﬂs%%wmdemepél%ls
menber (a clean nenber) that is distinct fromthe
fosued fromtquarz.tberd tarecendoguid & Ceand thé kst dptisaleelérheit 19 to come
cleanliness level that tends not to rel ease foreign
intoedonedct, tHdstate vt eHerfednt Strdige offthe last ogivahielesndns 19 abwld BRange or
is substantially the same as that of the substrate P,

thé‘B 1<§aﬂ‘€h§rh<ft§ﬂist1'3§’l:6ﬂl&‘8hﬁ%€t orkhe RO hold the dumy
strate DP. The cont appar at us 5 di sposes the

subst
S0 th%@*s%féhﬁgigég YrpisHf BB RE B oo Bpy s Bblts the
[ r.si,on ne resent enbodi

septii g PTvia i ap e g uBp inops 423 ﬁvﬁélsglg tprgtel%svtegaaérims 53
or the neasurenent stage 2, or both, so that

to@pRHsaEeoLack betwieem thesaempidyliquid LS ang ﬂt%lattt?@tlsfﬂ&teénem 19.
wherei n the upper surface 13 of the substrate stage 1
and tThe fopeingdentfeaplainkHne Exarhple vf a metldficleaniggh@liquid
are brought into proximty or contact with one

inBN&tioe mentHe4 afld SV with theabidnd ligfuet EC)refdiénciilpdie schematic
surface 13 of the substrate stage 1 (the plate nenber

dr;',)\,ldggogpﬁpcgsﬁq}qg ghat it opposes the second supply

port’s 42. Furtherm)re during the cl eaning operation,

the u/QSD ?)rovs%ur ffiﬁe% présegt éc’nlilt? Scf Qrttt Wﬁé[?%l% élguﬁp t?nrherglon

uppersurtace REASUT enent st A

to, be te or in_cont one an er.

menReh @ﬁgeapt a.dam%etbéveﬁ?féﬁ@@mw Gegpart 1. The
apparatus 5 starts the supply of the second l[iquid LC

dummy swhstreieddnis smppber (8etaan memberhibalcs distinet frgsm Hreatubstrate P
5 controls the passageway sw tching nmechanism6 1 so

usad farexpesane ailkbthsdesnhigh duadiness evel hdt lends aottodelsagefbreign
apparatus 46 to the passageways 45 so that the first

mhtt&Ui Fhé-EXt8RaBshaE of the\Fulni®fubbeatt DSk #Ps%hﬂlly‘ tHeRkhihe as that

apparatus 44 into the passageways 45.
of the substrate P, and the first holding part 15 can hold the dummy substrate DP.

The control apparatus 5 disposes the substrate stage 1 or the measurement stage
2, or both, so that it opposes the last optical element 19 and the liquid immersion member
4. In the present embodiment, the control apparatus 5 disposes the substrate stage 1 or
the measurement stage 2, or both, so that it opposes the second supply ports 42 in the

state wherein the upper surface 13 of the substrate stage 1 and the upper surface 14 of the -

. measurement stage 2 are brought into proximity or contact with one another. FIG. 8

shows an example wherein the upper surface 13 of the substrate stage 1 (the plate
member T) is disposed so that it opposes the second supply ports 42. Furthermore,

during the cleaning operation, the upper surface 13 of the substrate stage 1 and the upper



second liquid LC that is fed fromthe second supply
apparatus 46 and flows through the passageways 45 is
weupphessss t 0 t he second supply ports 42. The SBCDIRR009/057817
supply ports 42 supply the second liquid LC so that it
contacts the liquid inmersioit nenber 4. In the present

enbod t, the control _apparatus starts the supply .
5“6%;2‘% ﬂjeg@g& SHASHPYERLFLase Adonqt haveto OXiifKi §F IpSPriactpyith one
whil e continuing to supply the first liquid LQ via the
anpthest supply ports 4 1. The second liquid LC fromthe
second supply ports 42 is supplied to the | ower side
s pac ela2flednahebiquid tilnenekdiopumembengrthe controb apysaratds & serts He
substrate stage 1 (the plate nmenber T). In the present
suppRFitheRtond Hui€ P01 ¥if thetRBadupplyp @40 Mhe tHifrol apparatus 5
supply operation, which supplies the second |iquid EC
. . | . .
5 cofleBls EpSSRRNAY SURDKNg BREhidE 61 Wiar © M3 P8 g tiquia LC
suppl ojts 41 to prevent contact between th .CO
£ i SR S tnet i8S e e 1 355 et il Lo
present enbodi nent, the preventive apparatus 53
dags aQtitawe fropeths diew higuid sypply apearafysiddrintodhe passegey@ys 65 The
the | ower side space 28 via the second supply ports
seaond Hquadr_ €| thatiis tedi fram therrecensheipplyi apparsapuscdd and fﬁwa thieggh the

openi ng 24. Thereby, contact between the second liquid

pas§agawdyd 41eis Isasplied b theaec@idasupplly pbts 42hi The sodd suppdeports 42
in the upper side space 26, is prevented. In the

10  suppEIBOtecBAPAGHARRE so thAEit %rﬁiﬁﬁmﬂe\lﬁlfuﬁpﬁ%ﬁé}tsiéﬁ n¥einber 4.
prévents the secondliquid LC fromflowing into the

PDrs AR B BOEDIRRs RSB

e upper sl de space

first s I orts 1. Nanel i.n the.present
scEsHsbARLRE, Vit 8 semeippl s 2 ouils OBRRGRRE Tupply the frs
_operation of supplying the second_ |iquid LC using the
liggad bRuvia thedirst sypplyponts 4iln  phe sgoord ligniddG femgpe secopd supply
of supplying the first liquid LQusing the first
patspEidl iy sypplicd tolthe lowerasitht sphea8 bdtweenthe lighidippaersivu saeber 4
perfornms the operation of recovering the liquid
15  arldahé bstrate 8tag N Sthelpldiehénib@x Py. the second liquid LC,

or both) using the liquid recovery port 47 in
In the present embodiment, the control apparatus 5 performs the supply
operation, which supplies the second liquid LC via the second supply ports 42, while
using the preventive apparatus 53, which includes the first supply ports 41, to prevent
contact between the second liquid LC and the last optical element 19.

20 In the present embodiment, the preventive apparatus 53 prevents the second
liquid LC, which is supplied to the lower side space 28 via the second supply ports 42,
from flowing into the upper side space 26 via the opening 24. Thereby, contact between
the second liquid LC and the last optical element 19, which is disposed in the upper side

space 26, is prevented.

25 In the present embodiment, the preventive apparatus 53 prevents the second



parallel with the operation of supplying the first
l[iquid LQusing the first supply ports 4 1 and the
wopmvarssen of supplying the second |iquid LC uBeTgp20602057817
second supply ports 42. Thereby, as shown in FIG 8,
the imersion space is formedbwith the liquid between
the last gptical elenent 19 and the |iquid_ innmersion
- liqpidibErirom dlewinginkg the URPR sideesPacidt Ylatth? eeaie 24 Bpsupplying the
other side. The first liquid LQ supplied to the upper
first laprid p&Xte thbuppiea sidh epdce 26tvisihp first sppply ports 41f | ows
t hrough the upper side space 26 and into the | ower
Si de M4nelg, iR thesprasenhembgdiiienty thé4onitbleappheitusd péritems the
first liquid LQ prevents the second liquid LC, which
oﬁe?atﬁ;ﬂ@f%ﬁﬁﬂyﬁlg the\@cd uid LOQIsHRARE set8nd 5@l Soﬁ@@?ﬂpparallel :

' suppey port's fromf ovm nng nto the upper” sid
s wERRESHRRbh3g L0, U\gﬁf{ﬂer}ﬂsﬁ‘}%nq DU 3jsiltnd A @eayga?snm In

first sup orts reventive_.a paratu
F&%H\%"Bﬁé‘ Bewish S PERPR O FRBY TP 16 Bapigdpither
optl cal elenment 19. The second supply ports 42 are )
thafiess bid 16 onthecrorandriasitbLE eitbodirusingdhe liqvidrpeavesirset 47 in
to the opening 24, and the second liquid LC supplied
-pavalkel whth tbeoparaticugfsupplpmgtthe At tiquitl i€) hong thedirdiesupplygerts 41
28 is recovered together with the first liquid LQ via
andhBe bpeiatich SRAPMIING theisdcas@ligdd LUsigLteRecndGupply lpbrts 42.

contacts the |l ower surface (the liquid recovery

10 TMH h%%qg FtIGGS Iﬁglﬂﬁﬁer HJQ cedd fo P ehﬁﬁd between the
sec |qU| LC ¢l eans t wer surface o_ the
1a$‘|°891 asl Eef %glgg 3@' tl Ogleflyﬁbser %gupldogleg* Ia%é'ﬂ% substrate
por.ous e flows through t he passageway 48, and :
St?g:‘? lr‘é‘b%@@ggﬂsiﬁlﬁ the liquid recovery apparatus 49.
Accordin the inner surfaces of the holes of the

por ouEhe ﬁﬁelmdzle suppliadypdhe eppet side sprAce 2he/iptedirst supply ports
menber 27, and the inner surface of the passageway 48
4laflewsitbroughahaieppep yide lspace@6aind inhtb gl dwefside spdcb@8 via the
present enbodi ment, the size (within the XY plane) of
15  opelRigi2¥e The ¥dw of the first liquid LQ prevents the second liquid LC, which is
supplied to the lower side space 28 via the second supply ports 42, from flowing into the
upper side space 26 via the opening 24.
. Thus, in the present embodiment, by supplying the first liquid LQ via the first
supply ports 41, the preventive apparatus 53 prevents the second liquid LC from
20  contacting the last optical element 19.
The second supply ports 42 are disposed outward from the flat surface 31 with
respect to the opening 24, and the second liquid LC supplied via the second supply ports
42 to the lower side space 28 is recovered together with the first liquid LQ via the liquid

recovery surface 33.

25. - - .. The second liquid LC contacts the lower surface (the liquid recovery surface 33)
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space formed with the first liquid LQ and the second
l[iquid LC during cleaning is larger than the size

w@ vaobh2esss he XY pl ane) of the immersion space POT/med09/057817

with the first liquid LQ al one when the substrate P is
exposed. Accordingly, a Iargkiarea of the I ower
surface 2 1 of _the liquid i mersion nenper 4 contacts
of W BERETBPRRA - T SeoPd SB G Sieans he faer Surface of the
addition, the control apparatus 5, while supplying the :
poseusammber@m d In gidifien, ttheesesendbhiquid Jrﬁpﬂl«ywq)mm the pagsagewny 48 via
nove the substrate stage 1 with-respect to the liquid

. thé hotes of the porb étendber 37 fiewsthecigh thelpdseapicivan 48 Laides recovered

prescri bed novenent conditions. By noving the

byStH@ ﬁhﬁlﬁtré‘coikﬁgé‘pplra\fﬁstéfy I 8xR6fdindlP tﬁ@ﬁm&ﬂ Sirfales SRS ﬁél@@of the
er 4 in the X and Y directions, | east sone of

po rgfs d2.7| {hg. ngrj‘sg.rﬁgg&t ﬂhggo}o Eh{éﬁlﬂepg\fsan? elf)ﬁ@las%?face of

e 5€éco conta

surface 3 e he flat 31 is cleaned by
th?ﬂ‘e“%?é’@'&ﬁésl g‘rrl fs d 86%9095%“%3% upper surface
13 of the substrate staells d|s osed so that it .
oppoé@@qmese@é@mh@rdlwpb%ﬁ %@r(tvsthzrxz AeY plenelrittBe immersion
second liquid LC supplied via the second supply ports
spa. foithed with the fiest ligwd Qs and the secbdd difjuitdHeC duriisg cladreng is larger
stage 1 (the plate nenber T) is cleaned by the second
thér thdisire [@Withintha &Of pliadk), of lthe iaNESION sPdoe TolRsdd witle thetfagidiquid
1 with respect to the liquid imersion nmenber 4 in the

L afad whefli 'tlﬁeeﬁfbs@eﬂé 1y é)gﬁ)uéch e A&BRIAELY 'ﬂl'dfg@ ar&a dfShe lower

~Supplied via the secon pply ports 42, & larger area
L t
u?ﬁacei %'le ofutﬁ_g ﬁqui?)lmn?e%gl %eglé)egg %?itgaé Iéhéegsregoq% li”%ﬁd ]1:E H(:i‘s
t he sﬁent enbodi nent, because cleaning with the
Pquid LC is perforrred in the state wherein the
frrst hol di ng part 15 holds the du _Substrate DP, )
cont deedditondbe centeol sppasatys bi whilaisupplyargithe second diguid LC via
hol ding part 15 is prevented. Furthernore, by
the sgzphy supply herts42; @an move thecsub&Erate stageh b withaespectsta piod lyquid
ports 42 in the state wherein the dummy substrate DP
ininSerSibf BREESEr 3tin el 8hd Yiredtiondhindbr prescPBB@ERYemb&t conditions.
By moving the substrate stage 1 with respect to the liquid immersion member 4 in the X
and Y directions, at least some of the second liquid LC supplied to the lower side space
28 via the second supply ports 42 contacts the flat surface 31. Thereby, the flat surface
31 is cleaned by the second liquid LC.

In addition, the upper surface 13 of the substrate stage 1 is disposed so that it
opposes the second supply ports 42 and contacts the second liquid LC supplied via the
second supply ports 42. Thereby, the upper surface 13 of the substrate stage 1 (the plate
member T) is cleaned by the second liquid LC.

-In addition, by moving the substrate stage 1 with respect to the liquid immersion

member 4 in the X and Y directions while the second liquid LC is supplied via the second
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second supply ports 42, the lower surface 2 1 of the
[iquid imersion nmenber 4 al one may be cl eaned. In

w@oaotizsssy the control apparatus 5 can cl ean tpher/imoeros7817

surface 14 of the nmeasurenent stage 2 with the second
liquid LC by disposing the upper surface 14 of the
measur enent_  stage 2, which includes the upper surfaces
SUBPLY(DQES A2 i 1aFgeR @re?ﬁ% theunpgr surface 4 3 of hgrsubstragp,segsek (theplate
second supply ports 42 and by supplying the second
mgmberi 10 is Gearied bytthe sewondliqeiddyl.y ports. After cleaning
with the second liquid LCis conplete, the control
apparathesprbseat apBodieny pedanbd clBardhg With thesoms BHAPILYL is
apparatus 46 and the supply of the second liquid LC

pedkmed it SRAMLrSIHRRS NrsPRE Mg Part I@H&I(llke&gﬁﬁﬁmypsrub%ate DP,
to the exposure of the substrate P, the control

co%&@?ﬁ%&#él 3&{%8 AidBicT Cal ﬁx%sfugtr}?otldm{g gE?t 7348 %}1‘?%1

secon

t he esen nme focess
rraRTe dswppfymé@l qqﬂ@ﬁﬁqer#;f? {8 SFas PR PR the
4 includes a flushing cess that supplies the first
state yilerein the dagmshyihstrate ?IH igdipposadeat @ pasition atywhigh ftqpposes the
5"in the state wherein the supply of the second liquid
set@d sipplyqoped2 athd laviner ssrfbest 2 lavfthe ligyid ithmepsiominienibet helone
dummy substrate DP is held by the first hol ding part
mdypbe ¢lgar@dsposed so that it opposes the |ast
optical element 19 and the |iquid imrersion nenber

¢ PenhQamRof e EGRRY ShrARES 2hh Olan WDl SEANEL£of iE

|rs|t ['Tquid LQ using |qU| rec\% port 47, 1n
o P Rl BB A ot

Ther eby the, s quid LC tha ins on, for
MEaSHrFRIcat stpgft| lnghadﬁ%\@e upper as%é)??lileqlarﬁ%ﬁupﬁ%}swms C,
menber 4 and the porous nmenber 27, and in, for _
soghafriponrposqstthe s‘@@@de synply pertedfeansd byisipplying:thh seconddiguid I-C via
addition, in the present enbodi nent, the control
thapgandsupplppatntrol s the first '

After cleahing with the second liquid LC is complete, the control apparatus §
stops the operation of the second supply apparatus 46 and the supply of the second liquid
LC using the second .supply ports 42. Furthermore, prior to the exposure of the
substrate P, the control apparatus 5 performs a process that eliminates the second liquid
LC from the liquid immersion member 4. |

In the present embodiment, the process that eliminates the second liquid LC
from the liquid immersion member 4 includes a flushing procéss that supplies the first
liquid LQ.

As shown in FIG. 9, the control apparatus 5—in the state wherein the supply of
the second liquid LC is stopped and the substrate stage 1, on which the dummy substrate

DP is held by the first holding part 15, is disposed so that it opposes the last optical
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supply apparatus 44, the second supply apparatus 46,

and t he passageway swi tching nechanism®6 1 so as to
weupphyssshe first liquid LQ fromthe first suppdmiP2009/057817

apparatus 44 to the second supply ports 42 via the

passageways 45 in the state 3herein the supply of the

second liquid LC fromthe second supply. apparatus 46 .
elgrgentd aﬁé?@%ﬂ%@%ﬂﬂéﬂ@?&@?@@p@%ﬁww eRgration, which
first liquid LQto the second supply ports 42 via the
regrvsteife Wasidiquil LQ meing thet iqviid easpwersitpad 49, naparaliet withwhs/supply
the second liquid LC that remains in, for exanple, the
opeasivagehiii Sugiiea it fibeliqad DQdusinghk Yirpaupply partsvi1.h Theeeby,
first liquid LQ In addition, the control apparatus '
th® s@¥n@ BHLRIMTT Bt ie'&ﬁir[s&ﬁﬁl’&%&aﬂ?&[ BHellORer a6 1 BEMY Fighid
the first liquid LQusing the liquid recovery port 47,

. r n S

iy S5 Bl Hahd ofcr SRl ARD! Bld A ordRA R HER oGy
and the gecon%{?iu‘%l y ports 42, in the state wherein

Pasyagew Ay Af IS WS %cond liquid LC is stopped and the
upper surface 13 of the substrate stage 1 (the plate
nenbdp agylitios, igithgeretent embediment, thegpptyebapparasuy peantrols the first
optical elenment 19 and the |liquid inmersion nmenber

supplysaappavasis 4dwhy sedoad sepmy dpparaius 46, a8dtthepassageniap swiching
t he upper surface 13 of the substrate stage 1 (the

médhah®mNEINdeds td supply thetfiist HquidLQl frsth ik i@ supplyeabpphianBnig to the
the control apparatus 5"by perform ng the recovery -

seBdd sfi‘ﬁab%or&éﬁb% the %Qééﬁgéxfl?}g @ 5fih fRd stJlxté Q\Jlih'eféiﬂ-@e léﬁbﬁlg of the

the liquid recovery por In paralle |

wth the

seﬁ%‘r?dﬁl%&{{x% Pe! t%r{l ML se\c’:\fl)qridc SQ‘B%&%%&’I%%%SgﬁgP ftliler atg%algiﬁ%gi SS%% 1|9 >§topped.

e first supply he

ts .42, in the, te wherein th ly.of th
BL Siphting F}&'Lf?rat i tdee 8&%@5@3@%@5 ; %@¥VI§%P&§S@%&%YS 43,

of the nmeasurenent stage 2 is disposed so that it

the gersead epparatup 4 san pigsh away e serond lingidlHg thas semainging for example,
i mrer si on nenber 4"can wash away the second liquid LC

the padsagesvays A4S and tHelsecandpapplypoftad?2 with thé firstdiquid LQ. -
measurenent stage 2 with the first liquid LQ Thus,

af t erntabigitioh OHé BoritforBpSdrals FEIBYeferfbrmity thd fcbid$ opéMtion,

cl eaned using the second liquid LC the first liquid LQ
whish ¥&8erds thetidst iRl 8 fnSHE RYtid Vel et 47, 1R D&M el with the
supply operation, which supplies the first liquid LQ using the first supply ports 41 and
the Asecond supply ports 42, in the state wherein the supply of the second liquid LC is
stopped and the upper surface 13 of the subsﬁate stage 1 (the plate member T) is
disposed so that it opposes the last optical element 19 and the liquid immersion member
4—can wash away the second liquid LC that remains on the upper surface 13 of the
substrate stage 1 (the plate member T) with the first liquid LQ.

In additioﬁ, the control apparatus 5—by perfonning the recovery operation,

which recovers the first liquid LQ using the liquid recovery port 47, in parallel with the

supply operation, which supplies the first liquid LQ using the first supply ports 41 and
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preventing the interm xing of the second liquid LC

wth the first liquid LQthat fills the optical path
wobkoobhessexposure |ight EL during subsequent expoBiree/057817

of the substrate P. After the cleaning process using

t he second quuid LC and t he3% 1 ushi ng process using

the first liquid LQ.are conplete, the substrate P to .
the,gecend, awéy Prthied. dn f staie wherewy thi syl @F %g secong ligyed LC is

t'he exposing process is perfornmed on that substrate P.
stgpped @ng theappeosetse 44 of the measuremenigwagsl 2oigidinpopadrodbal it

are then perfornmed on the exposed substrate P.
oppossithk lagt dpticalnderpergdOrzind drdlaphidrinmesnax@hbéredcan wash away

above, it is possible to efficiently and

thé 8dcbid BgHIAMILCE ¥habt@@ind Athk Lfiptrdut fAIET4SbQRe FRAAREMSnt3RGe 2
t he Ilke |nS|de the exposure apparatus EX using the

wﬁﬁﬁﬁqg Pﬂl LC. Accordingly, it is possible to
preven occurrence of exposure failures and the
prod tive devic
Cont ascitie e oL Py o g e R e
like, Accordln to the present enbodi nent, cont

segrndiaid ERethedistdinuid BQitgused to giminate 1h§§900@§thq@51 LC thereby
el ement 19 is prevented, which, in turn, nmakes it

prpeating the interpixangof tha sgcood h'qgidsLG withitke ﬁst tiquidd 2 thabfills the
the | ast optical elenent 19. Accordingly, it is

opieslgiatt 6f the eppursTight EDQRihg shilsseluon® sxposarts OfF thelsubsitate P.
In addition, according to the present enbodi nent, it

I's al&ﬁ’etﬁﬂéabﬁhﬁg bfbcé&%%sfn@?h@&%@ﬁlﬂhhdlg ic0addGhé @lushmg process
efficiently and satlsfactorl y clean surfaces (l'rqurd

us r%r{hgﬂst?%fdeﬁﬁg} o(ﬁétg She lﬁJ%Ga Peex Qs%ﬁ i$R44 %§tthe first

I'rs rlhg e exposure

holgia k46 fad esqxfaéén%ﬁ”@smer?ﬁ?a%ﬁ oG gubsle B Hpspribed

measur enent stage 2. Accordingly, it is possible to
prpgessesniuchigs thecdayelophigeredess ppoben perfermedoaghe peposedsubstrate P.

production of defective devices caused by the

cont akicnadingto thé ptdsertenhodswant beekpleindxbatsove] i is possible to

addition, in the present enbodi nent, when cl eaning the

eﬁiclalﬁl)daﬂdﬁiﬁﬁﬁbt@ﬁlﬁﬁﬁhﬁﬂhe % aiﬂdnﬁﬁlﬁ’mbm kRnibet #and BR like inside the
second liquid LC, contact betmeen the second liquid LC

dedal Estn&mgr%e el . ngwé%g?ty%&%rm@vﬁ@ §sbsB¥le to

upp ng via rst sup

prevent the occurrence of exposure failures and the production of defective devices
caused by the contamination o.f the liquid immersion member 4 and the like.

According to the present embodiment, contact between the second liquid LC and
the last optical element 19 is prevented, which, in turn, makes it possible to prevent any
changes in the performance of the last optical element 19. Accordingly, it is possible to
prevent exposure failures from occurring.

In addition, according to the present embodiment, it is also possible to use the
second liquid LC to efficiently and satisfactorily clean surfaces (liquid contact surfaces)

of prescribed members that contact the first liquid LQ during the exposure of the
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4 1 aliquid, other than the first liquid LQ that does
not affect the last optical elenent 19. In addition,

w0 moobhessps esent enbodi ment, other |iquid suppl BCpore/057817

may be provided in the vicinity of the first supply
ports 4 1 and contact betwee#0the second quuid LC and
the last optical_ elenent 19 may be %revented

subgipe Ui fRpetample. dhq eprgr surface 16 qf he qubgfiate stagy 1 9@«1 theaipper
upper side space 26 via those supplenentary |iquid

susiapp 14 oftbe measurGnentrathger?h o diaverdingtiat i possuble typrevent the
explains a second enbodinent. In the expl anati on

odeetréntte of exysdsutelfaitirep and thetphéductbe of difadtive alevioés caused by the
equi valent to those in the enbodi ment di scussed above

confniAsnTekkst SRALIGAH meyBlR! s, and the expl anati ons
thereof are therefore abbrevi ated or omtted The

foll (MA ?&t&)ﬁ %h tﬁg(lpée&nggmggdl‘fﬂ%gmh%ﬁ)él on u?%lesmn

substra sposed dat a

oppose e l.ig rS| nenber 4 when cl eanj.ng.
mebgr ?ﬂﬁ%é@%ﬂ%ngﬂﬁ nddiquid [y ?%Wéeemﬁsmﬂwﬁcon lighid LC
sim I ar to the enbodi rrent di scussed above, is also
angddhe |ast epticel lersensd8 mayebespravigntes byssupalyingria thmﬁréhsupply ports
held by the first holding part 15, or the neasurenent
41s4 hged Xytherrthdyothh firsttliquid kQpthat ddes not dfeGt the lash opiscab plement 19.
exanpl e of a preventive apparatus 53B according to a

secoNd agdiien, i present ERMBoMERAE Bthee TR@idisIBHLY pofthfhay be
preventive appar at us 53B conprlses a cover nenber 70,

pr\ngQ il the %cﬁﬁ?@ﬁ‘%@ﬁf \é\'?\%fbl)f E énm&lfagﬁﬁetﬁkm@tsec"o%d liquid

esubstr te stag tl on, 1 n the presen

LG 308 e bprical BBleE ?@Haxﬁeeﬁg Aoy ng'lg;%ﬁ@ . the firs

cover _nmenber 70. In the present enbodi nent,
ligrae i) ¢ the papersidsewpace 16 Miadhose SypRiggeRtaryA1qui %HPQIY ports.
i mrer si on nmenber 4B. In the present enbodi nent, the
<%asved Embatiarent?0 i s di sposed so that it closes t he
openi ng 24. The hol di ng apparatuses 7 1 hold the cover

. menberhe ADllowingrestplainsa setagkerhbwlimpsni hgth?4xplasation tehow,

constituent parts that are identical or equivalent to those in the embodiment discussed
above are assigned identical symbols, and the explanations thereof are therefore
abbreviated or omitted.

The following text explains an exemplary case wherein the substrate stage 1 is
disposed at a position at which it opposes the liquid immersion member 4 when cleaning
using the second liquid LC is performed; however, similar to the embodiment discussed
above, it is also poésible to dispose the dummy substrate DP, which is held by the first
holding part 15, or the measurement stage 2, or both, at this position.

FIG. 10 shows one example of a preventive apparatus 53B according to a second
embodiment. In the present embodiment, the preventive apparatus 53B comprises a |

cover member 70, which is disposed between the last optical element 19 and the



-10

15

20

25.

The cover nenber 70 is plate shaped. The cover nenber
70 has an upper surface 72, which is capable of

wopposrssg t he flat surface 31. The external she@EIR009/057817

the cover nenber 70 within the XY plane is larger than
that of the opening 24 and s#hller than that of the
flat surface 31. At |east part of each of the hol ding
subsfie siege bs In addjtiongindhe §@del}t gmbodimenisthe peeyentie a@ﬂgetus 53B
area of the flat surface 31. In the present
commpiyizd$ helding apharatustsdi Inwhighpaleasabiekold the eorsmember70a  In the
so-cal l ed el ectrostatic chuck nmechani sm The hol di ng
pragepaembodifent/ the holtdiaf agpansttdes 71 erd povrled ed & ighidtinénersion
chuck mechani sm can rel easably hold the cover nenber
méBberdien the liquid imersion nenber 4 and the |ike
are being cleaned, the holding apparatuses 7 1 hold

the GRVEl %ﬂg?%ggﬁlbggnﬁgt Eﬁéaéovk{]% I%%%F’fﬂl.ﬁ‘%f-gg)g%et 7SQ)| b1 35 &8Sses the

t he openi ro

orBIRGr - e g o8 aparpbisen Rl the bl feptie, 6 ot o close the

openlng 24 is closed by the cover nmenber 70. The
opening 24 thetsyithat us 5 performs the recovery operation,

whi ch recovers the second liquid LC using the liquid

r ecovBreycoper member 70ns plateashaped. wi The dolver mempéry70 has an upper

operation, which supplies the second liquid LC using

suifate $BGotich Buapible OO é)%srﬁg thd flattsfefady TS € Mtheaixtpah] ,of the
when the second liquid LCis supplied via the secon

cotirn X %ﬁﬁb&o’f ¢ %tﬂlﬁ thd RE platRRk Yargér thiteehht 5isthe L) %‘24—8&"§n@aller

Irst su ports 4 11 st opped. | esent
e n is possible to clean the Iqu|d
thmg&%?%ﬁﬁﬁhﬁeﬁgg*ea ‘and the substrate stage 1 while, at
the s tinme, .prev i.ng,.contact between, the | ast
opt i cg‘irﬁe%‘%téﬁ%ﬁfeafg zﬂ}f qg‘@“&é%%‘“ﬁsc?dulagﬁaoseé%?rd
Enbodi ment The follow ng text explains a third

cienpderential edge aree hbthetiat stnface dh. b b presontembiodanent, the holding

parts that are identical or equivalent to those in the
appahatdiest2htanstdhuea sc-edled piocaostatic alsgkgnetianisiant Theholding
synbol s, and the explanations thereof are therefore

apparatuses 71, which constitute the electrostatic chuck mechanism, can releasably hold

the cover member 70.

When the liquid immersion member 4 and the like are being cleaned, the
holding apparatuses 71 hold the cover member 70 so that the cover member 70 closes the
opening 24, as shown in FIG. 10. The control apparatus 5 supplies the second liquid LC
via the second supply ports 42 in the state wherein the opening 24 is closed by the cover
member 70. The control apparatus 5 performs the recovery operation, which recovers
the second liquid LC using the liquid recovery port 47, in parallel with the supply
operation, which supplies the second liquid LC using the second supply ports 42. In the
present embodiment, when the second liquid LC is supplied via the second supply ports

42, the supply of the first liquid LQ via the first supply ports 41 is stopped.



abbreviated or omtted. FIG 11 includes views that
show one exanpl e of a preventive apparatus 53C
waemoneiseg to the third enbodi nent, hi the preBeniP2009/057817
enbodi nent, the preventive apparatus 53C conprises a
shutter nechani sm 74, which €bnprises shutter nenbers
73A, 73B that are disposed. hetween the | ast _optical .
el endAtherpresgrg empedigent (9 itds pessgile to clean the iqpiddmuparsion
enbodi ment, the shutter mechanism 74 is provided to a
member daridrthre sebstraterstagod rwhile, af the sdrge mesprevendinigodniaehipetween
the shutter nechani sm 74 conprises: recessed parts
the Felt optieB] elednient] Seare theseread liquitd i&C.i nner surfaces of
the second plate part 23 that define the opening 24;
<t ehdbdiglenpfenbers 73A, 73B, which are capabl e of
bei ng di sposed in the recessed parts 75A, 75B,

resp [ ; t.Qf. 4 . i .
5 Gapaoie Sfiowing 0 RehiRAh0 Siodbi WEhagen below,
recessed rt 758A is fornmed jn the +Y side inner .
cobgiineRigapt tiharedderiival ieanualsts o taseyin e bqdients fisoussed
openi ng 24, and the recessed part 75B is forned in the
aboveyakgj aggignedidentiagh syaekoly and the explapaiions|thereofpe thepefore
that defines the opening 24. The shutter nenbers 73A,

abbaBisedomdmitedshaped. The shutter nenbers 73A, 73B can
be noved in the Y axial directions by the operation of

the gUGUEL PEidéSHews ARt sHEW osdeitangle DRIPRNEntRRAppdrafis 53C
are capable of entering and exiting the recessed parts

10 acZéfﬁingﬂ%%@?fuﬁd%&ﬂﬁﬁé}ﬁj Ofh tRE gfégﬁlt%ﬁiﬁé%ﬂéxﬁ, the Brevéfire

respectively. For exanple, when the substrate IS

o S0P BEL obiBe s s o0

respective
3s _shown.in FIG 11 The control apparatus supplie
731 st e Qispprcg heivs e st aier] clement g tbf‘o-‘r'{%gtr%e flapp . In
order to formthe i mersion space LS. In order to )
the pessentiepdodinestitithe smttgr mechanisms fdis prpvidedrines Bquid Anmegipn
during the cleaning of the liquid inmrersion nenber 4C
membert4(& | i ke, the control apparatus 5 operates the
actuators 76A, 76B so as to dispose the shutter
15 me b eh $he/prdsent 3RbbdinteRE the shutter mechanism 74 comprises: recessed parts
75A, 75B, which are formed in the inner surfaces of the second plate part 23 that define
the opening 24; the shutter members 73A, 73B, which are capable of being disposed in
the recessed parts 75A, 75B, respectively; and actuators 76A, 76B, which are capable of
moving the shutter members 73A, 73B. The recessed part 75A is formed in the +Y side
20  inner surface of the second plate part 23 that defines the opening 24, and the recessed
part 75B is formed in the —Y side inner surface of the second plate part 23 that defines
the opening 24. The shutter members 73A, 73B are plate shaped. The shutter
members 73A, 73B can be moved in the Y axial directions by the operation of the

actuators 76A, 76B. The shutter members 73A, 73B are capable of entering and exiting

25  the recessed parts 75A, 75B by the operation of the actuators 76A, 76B, respectively.



openi ng 24, as shown in FIG HB. Thereby, the opening

24 is closed. The control apparatus 5 supplies the
waemoneBskd qui d LC via the second supply ports PCr/imreoedns7si7

state wherein the shutter nenbers 73A, 73B have cl osed

t he opening 24. \When the secéhd liquid LCis supplied

via the second supply ports 42, the supply of the

fi r stFor example. whep the plestrate Bis beingsrpossdy thg shutter members 73A,

stopped. In the present enbodi nent, too, the |iquid
73Bnare disposediie theaeces@dapratst 134, 75 R erespeatibay,ais shoren imRiG d 1A.

the last optical elenent 19 and the second liquid LC
Ther@nfroeappataas ¥ supplieiht &edtiliagidoin@ vaahe ffiest supply ports 41 in order

Furthernore, in the present enbodi ment, the shutter

to ToID Ble Smbfsion §acaL§. di sposed in the opening 24 so as
to close the opening 24; however, the shutter nenbers

5 73A, 3 egg%%lg& tﬂé %E&ﬁﬁg %% %@1‘2’1&% g}ﬁhgelgﬁ%rggwsfﬂﬁ? %ﬁ% d?l{'ing the

above the €r Surt ace I men

followi ng.text explains a fourth enbodinment. .1n the
CleRe AR B GG b B e e TR heE o aPparats
identical or equivalent to those in the enbodinents .
opgraes\the @auﬁ%\?g/%a 7 6B g9 8p édigpgse éy shutier members d3AaA3B in the
t he expl anations thereof are therefore abbreviated or
openingt2ddas $hb@nifk FIG 1dBvi dbetebsthe hpasngrbisekasal eThd cantrol
preventive apparatus 53D according to the fourth

appalaadiSeaPpliesithe tdeond®ligsidTiC ¢iatReliaddmd supplieports 42 in the state
preventi veapparatus 53D forns a fluid curtain 77 in

10 wlté%gggfilézéﬁﬁitt@/ mEnbERE3APGEB MeveAosddthd BeniEHE N When the second

ment, the preventive apparatus 53D conprises a

flhuid.supph-y,pori 78 ich is. disposed onthe-+Y.Si. .
L 1§ P P {Stond Bl bt 2 IR Y bR S 0 vie
the opening 24, and a,fluid suction port 79, which is
thaggﬁaggﬁyBﬁ“&%@ﬂﬁﬂwpgide i nner surface of the second
plate part 23 that defines the opening 24. In the

pr es dntheprossat embediment tqq, thediquid angersionhgimbpgr #Coand the like
supply port 78 supplies the gas. During the cleaning
canfbe @ldahefliwtileé theddss opticalelenent #Pamthitie sévond liqeid @ are prevented
15 7 from contacting one another.
Furthermore, in the present embodiment, the shutter members 73A, 73B are
disposed in the opening 24 so as to close the opening 24; however, the shutter members
73A, 73B may be disposed below the flat surface 31 or above the upper surface 25.
<Fourth Embodiment>
20 The following‘ text explains a fourth embodiment. In the explanation below,
constituent parts that are identical or equivalent to those in the embodiments discussed
above are assigned identical symbols, and the explanations thereof are therefore
abbreviated or omitted.

FIG. 12 is a view that shows one example of a preventive apparatus 53D

25  according to the fourth embodiment. In the present embodiment, the preventive
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preventive apparatus 53D perfornms a suction operation,
whi ch suctions the gas using the fluid suction port

wOo'ovitzsspar al l el with a supply operation, whi chCT/JP2009/057817

supplies the gas using the fluid supply port 78, as

shown in FIG 12. Thereby, a 44 ow of gas is generated

fromthe +Y side of the_ opening. 24, where the fluid
apparahisy 3poliormy g fluid euriaBoEii the, vickuty; of ths orapitgxrde of t he

second plate part 23, toward the"Y side, thus form ng

t he flhtheopresent etnbodifentTthe proventive apgapatns 313 compuigss laifbad

the second liquid LC via the second supply ports 42 in
supply pokteitse whivdirie dispbded ohlthk €YGidetiAndt sdnfacesoffthy seeond plaerpart 23

the second liquid LCis supplied via the second supply

thitQetifed'he oFf}ﬁné PRI aQfuid B&tibhpott 79, GHich ik Bspbsad IOH €he -Y side

irst supply ports 4 1 is stopped. in the presen

f

. r

infi S8 JES e Wb et At TS e beBE 9, A8 Bfsens

3Q.for the fluid curtgi.n 77 .int openi ng 24 and

CriGiTER) B Qehio 2 tome 1B PR POBI B ORISR Rt | e
second liquid LC fromcontacting one another.

- Fur t Hauringrthe clepning ef p Hawid immession megiber 4P qad theikg, the
curtain 77 is formed with the gas, but it may be

préomtivel appardtusS3D geifekmsBysustigp bpératiorg whichusugdti¢res.the gas using the
pure water) that has little effect on the |ast optica

fhell en@idi pbSt 79, th pdrale] Mithth sigpl dpeRdioh, WhichRApyslies theqk ifing the
that liquid via the fluid suction port 79, the liquid

ﬂﬁi?&%ﬂﬁ% pgré vtﬁ}r}%%@\%ﬁmﬂa hhe g}x&%bﬁ%m&@op%&?ﬂ g&eam&d %om the

p ast opti cal ement 19 an secon
iquid,LC fr.o nt act i.ng~one anot her.o -Furthernmope,.
L of et PP B AR SuR vRRTRf isho Bl B B g e
apove expl ai ned._an ex | ary. .case erei he groov.
ofihe SecAnd el PaFHRS, e gPes—fm pids tBBSr Yogmips s B0l %’&6%737;
has a rectangul ar ring shape, but Lhedgfooye 29 nﬁ¥
have Thesiontol apparafusg sinplies; the secoast liapidd.C siagheisegpnd supply
of grooves 29A, 29B, 29C, 29D may be forned around the
pdrtsall in tiid saate wheteirmthd flmidecatait 72 issfecrnad] SWheh thepoednd 14Rid LC
may be disposed in each of the grooves 29A-29D, as in
is SupplRHiveh thEWEIoRH QIR PHieY 44 EheS MY dfithé& Fifst 1iddid LQ via the first
supply ports 41 is stopped.

In the present embodiment, while the liquid immersion member 4D and the like
are being cleaned, the preventive apparatus 53D forms the fluid curtain 77 in the opening
24 and thereby prevents the last optical element 19 and the second liquid LC from
contacting one another.

Furthermore, in the present embodiment, the fluid curtain 77 is formed with the
gas, but it may be formed with a liquid. By supplying a liquid (e.g., pure water) that has
little effect on the last optical element 19 via the fluid supply port 78 and suctioning that

liquid via the fluid suction port 79, the liquid immersion member 4D and the like can be

cleaned while preventing the last optical element 19 and the second liquid LC from
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In addition, as in a liquid inmersion nmenber 4F shown
in FIG 14, the groove 29 may be omtted and a

w@baovarsssy of second supply ports 42F may be dpepomech/057817

around the flat surface 31. In addition, as shown in

FIG 14, the second supply p&rts 42F may be circul ar

In addition, in the first through fourth enbodi nents -
confagHpE QReanohisie, the second supply ports 42 are

provided to the flat surface 31 of the liquid

i mredirthernmgedsach 4f theHast thropgh Feythanebagiments dcedsed above

to the opening 24. By providing the second supply
expliined ah2xtmplabecdsk athesdin thRgRodE, 29 rewhih ahwiseconlisupplyGorts 42

and the flat surface 31 can be easily brought into

ar& ARbARH, Wista e QRS AR AW, bHOKE oPBVE DY RYhAVR MRSeular ring

t hat opposes the | ast optical elenent 19. In addition,

P, LA RS P08 B 25y

ovi ded the | ower surface.2 1 of . the liguid-.
o hREe Paibone of Beacon SHRPHSEPOHSH42 WEY b 1880358 i3y cach of the

ports 42 nay be provided to an inner side surface of

-grogies J8AcAD pisdn @ lighid inpgersion megetier AEshowa inpKaildg 24,

and the second liquid LC may be supplied toward the
opt i dalkddisibh, asfin & hiquiekipmsarsien hiegiiter £F shown adEliG il érthe groove
each of the enbodi nents di scussed above expl ai ned an

2954 EYTH¢ aiittedang agluraligast sB@)nﬁﬁﬁpﬁM& Poitsl 42 ARy Pe Aispasedgbund
4 (4B"4F), which conprises the liquid recovery surface

. the ﬁapguﬁaeé g alllhoaldﬁgio g sfhg% iR Ff(fi.ai‘leﬂéjsrqr%c&dtsggﬁlygrgr@ hsp may

“possible to clean aliquid I nmersioh ne
bscqrompin FIG 15. FIG 15 is an oblique view of the
99U i mersion menber 4G, viewed fromthe | ower side

(the - side). Inp FIG 15 | ower, surface 21G of the

| i quild afdifierdndhe s ugﬁ@wggeraw@v@fﬂs wyssef jagpve, the second

surface) 311G which is disposed around the opening 24;
supply oA 42 arecprosilesl tavhie dlat susfage 3 p of e ligquad imametsionfmember 4, that

area 31G and has the groove 29; liquid recovery ‘
is,shey are @sovaddd cludei to thesopenitigddo s By motvidiangtthé sezond bepply ports 42

first and second areas 311G 32G with respect to the

to PREMNARArfAk 3 1206k debérd IR BUrnatRsSTladtafa¥dnd LhartBeeasily brought
di sposed outward from

into contact with one another without moving any member that opposes the last optical

element 19.

In addition, in the first through fourth embodiments discussed above, the second
supply ports 42 do not have to be provided to the lower surface 21 of the liquid -
immersion member 4. For example, the second supply ports 42 may be provided to an
inner side surface of the second plate part 23 that defines the opening 24, and the second

liquid LC may be supplied toward the optical path of the exposure light EL.

In addition, each of the embodiments discussed above explained an exemplary

- case of cleaning the liquid immersion member 4 (4B-4F), which comprises the liquid

recovery surface 33 disposed around the flat surface 31, but it is also possible to clean a
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the first and second areas 31G 32G with respect to

t he opening 24. The second supply ports 42 are
wolc@posssss i n t he groove 29. One of the |iquid peroreeoyos7817

surfaces 33Gis provided in one of the X axi al

directions (the +X side) and4éhe other |iquid recovery

surface 33Gis prow ded in the other X axial direction
liquigh gnmergiogy iyembey; 4G a shgyarin RIG the KIG & isanpbligae wigw of the

areas 31G 32G One of the inclined surfaces 34Gis

- ligridinuersidanmemberdiG, vieaved feom tHe ldiveresidé Ghe—Z side). +Y

side) and the other inclined surface 34Gis provided
i n t e RGhES, aYow stikfack 2 BE bf the liguheimmefsioh eiembir UlE has a first
respect to the first and second areas 311G 32G The

arbﬁ‘(ﬂa‘t E‘lﬁ‘f{ac%gﬁ f@%ﬁcﬁﬁ%@fo@e&ﬁ@ﬁm e Bperdifg SiNOscbbifd frkh §§G,

[Tquid L etvveen therrBe ves and the front’ surface of

w’ﬁ_;lgﬁ 5‘055?5{% d @@axéi‘%&% iy ﬁé’y’ %Iootvg SoSit E)se

e 1 NCl 1 ne SUI‘ aces are osed™at OSI I on

are further from front surface .
supbee RS PSRt o £ éﬁ?lf%t@e ﬁECO&Fié‘&’s"Sé?@ 32G with
32G are. The inclined surfaces 34G are inclined in the
respegiioghe apensrg 24 mad derlingd surfases 34Ha e e dipapadoutward from
spaced apart fromthe front surface of the substrate P
the firdt laed skcond hrean 31 Gt 326 withlirespectito 8wetdpening 24halThe sadnd supply
away fromthe optical path of the exposure light EL.

pott3es2i i€ Bispesdd Sl tHeag66ve DS DR oTdke H@ﬁ@t&c@vé}fy surfaces 33G is
recovering the first liquid LQ In the liquid

ﬂo d 1 QR Jﬁﬂ@ﬁraxﬁa(l;dﬁg&m e Eb&ld% oth&h ulld)i’é% very

ace 2 1G of |qU| | mer si can

a n opd q d

S8 ﬂ%‘gésu%fﬁrﬁgﬁﬁ RS RSB a&#ae?&ct to the
contacts the urfacezlG. Furthernore, the

firgbqnd secon ar?fhﬂé lvéfaaéd dnelined purfacae34Q isprgyided in one of
FIG 15 are disclosed. in, for exanpl e, European Patent

the¥sixial direetiprmthiei Dasiderandhe abessadlinedmurfa¢esidfisprovidedin the
of the enbodi nents di scussed above expl ai ned an

othereYrpkial directior (thi eNedide) twhith respgui td therfilst sndsecomdriress 31 G, 32G.
has the upper surface 25, at |east part of which

OPPOSER ihflehe@¥BHEQR B4GUHrE 85RabROLINbIdiNethe It li?ﬂld EQ'between
el ement 19; however, a liquid i nmersion nenbe H,

th%é?éfbé@%ﬁ I?.hé Hgntus‘aﬁﬁ&e éfl{['lé Qlﬁﬁtrgé ﬁ‘cﬂﬁxn@qﬁ@e%&% %‘i} the"@Bstrate P.

" The inclined surfaces 34G are disposed at positions at which they are further from the

~ front surface of the substrate P than the first and second areas 31G, 32G are. The

inclined surfaces 34G are inclined in the Y axial directions so that they become gradually
spaced apart from the front surface of the substrate P in the directions (the radial
directions) that lead away from the optical path of the exposure light EL. The inclined
surfaces 34G are not capable of recovering the first liquid LQ.

In the liquid immersion member 4G shown in FIG. 15, too, the lower surface

21G of the liquid immersion member 4G can be cleaned by supplying the second liquid

- LC via the second supply ports 42 so that the second liquid LC contacts the lower surface
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cl eaned with the second liquid LC as shown in, for
exanple, FIG 16. For exanple, simlar to the second
wendpodzssent , di sposi ng a cover nmenber 70H bet vieenJrdoe/057817
| ast optical elenent 19 and the substrate stage 1
makes- it possible to prevent4lThe second liquid LC and
the last optical elenent 19 from contacting one
other. In addition, in the liquid imersion menber
4H wherein the upper surface 25 is omtted, the first
|'i quiltartheympery, the details ef thediqhidrigtmersipp menger #6 a4 showis in FIG.
in the first enbodi ment di scussed above, the shutter
1 haeidéclosed/inb for dk applecButoptaiPdtére Applitativpt PublicatilndN® 865542,
19 as in the third enbodi nent di scussed above, or the

fl ui dezihetrRdrB, chéh BRheRenbIdRMEHedisBRQYEHNE ekﬁlﬁfned an exemplaxy
opti cal eI enent 19 as | n the fourth enbodi ment

cagé %gﬁe 131 finm-lré?&ign mnfl ek 3hal &e‘j@ﬁ@r s%I—beJ‘fs at legsetl part of

I SCUSSe€e e, provi arrier

h ast t| cal e pr co
Wt Eapaose e AR PATERCe QPR L S BB CIopae § pffowever,a liqid
_contacting one another in the pr esent enmbodi nent, too0.
Imapgrsipp HE@%I?& he fromwkich ghe unmengprfass 25 dapbesniemitied,icap e
enbodi nent. In the explanation bel ow, constituent

. cleamed svithith¢ sexord ligeidtli(C ad shownagyufov ekamplet G hios eFarrexaingle,

enbodi ments di scussed above are assigned identical

sifylfD| the serbAld ébBodiMiehf A&pbENS a thadr efimisdr FOHNRvedeRItRe last
abbrevi ated or omtted. Each of the enbodi nents

ofticECSRER 19DAY EheBiR4E %%@ D nfkes™ g@&s\lble ?&ﬁre%}ﬁ &l?é Rebikd

second supply ports 42 are disposed in the liquid

n er. h | c that
h%@?@%@ﬁt@?\?@r}b °ptlﬁél ‘:Tlerg‘\fl\rﬁ\igr%odlc%nél%fg %f‘ Pe“t her :
enmbo nts i.s econd.su 42) are
pr ovfj'a men,dn;sliwe@w f?é%@ beik W%Fgenaﬂ@aag%rowaf@ce 251s
position at which it opposes the | ower surface 2 1

oreﬁted, the st diqhidrkQ sayflaveredhe st supplyporisA ] as in the fenst

t hat shows one exanple of an exposure apparatus EX
ernbaiimentrdiscusset labo¥d, tHelshatdradembertmayl be dikgased Below the last optical
measur enent stage 2J conprises the second supply ports

clérddnt 19hHs G 11RtRirdl bHBOGRENt diséUdSeddHIVE, ctUhd A6l chAaial77thay be
nmeasur enment
provided below the last optical element 19 as in the fourth embodiment discussed above.
Thus, similar to each of the embodiments discussed above, providing a barrier
below the last optical element 19 can prevent the second liquid LC and the last optical
element 19 from contacting one another in the present embodiment, too.
<Fifth Embodiment>
The following text explains a fifth embodiment. In the explanation below,
constituent parts that are identical or equivalent to those in the embodiments discussed
above are assigned identical symbols, and the explanations thereof are therefore

abbreviated or omitted.

Each of the embodiments discussed above explained an exemplary case wherein
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stage 2J. The second supply ports 42J are capabl e of
opposing the | ower surface 2 1 of the liquid inmersion
woreosbaessdd. The second supply ports 42J are coP@EER200b/057817
to a second supply apparatus 46J via a passageway 45J.
The passageway 45J conprises4® supply passageway,
which is forned inside the neasurenent stage 2J, and a
the, secongd sWRRlY PO tharedispgssdan the kignid immspnen Bemaen 4 owever, the
connects the supply passageway and the second supply
charsstaristic that) diferantiateh thedtidsembodimignifirers ithe othenrmabaslimente is that
apparatus 53J conprises the cover nenber 70, which is
setord sippBi putstdde apeovided 4 prasudibed enditbedliwitdch is disposed at a
apparatuses 71, which rel easably hold the cover nenber

poégionaa'i whidH ifbpsed the 1d1eer SEARRD 1IEHRPTH IR HhmEksRrURS8Ber 4J.

ove. Furthernore, in the present enbodi nent, too,
t he fi i Ul 0 [ '
port & 15 17 Le¥ib el GAableh 60U Sxpbabe SRR X

t he.shutte er. m e djsppsed bel ow t he |.ast .
achini 17 BB FRORGTRY | (oG TP eSO 2) Comprises the
di scussed above, and the fluid curtain 77 may be
seppnslsupply nestsd2d tirch argrdispesidoia)the npnes surfacs 14fithe mpasurement
fourth enbodi nent di scussed above. The control .
stagedr aflhe sé&bby syeply pomts 4% arheapableaf@ppospethetlower, surface 21 of
whi ch recovers the second liquid LC using a liquid

thé EigeMEfynd?§ibh nithmbefldE pORRGeédhdtS0plyi padts d2J AfeRbihdfedtoa
menber 4J, in parallel with a supply operation, which

seeoiitP dp?%%p‘i&ﬁraﬁﬁ%‘fﬂ Gid 4 M%ﬁg#ﬂé}r Y4sj.n grlfegk%é%@&%ﬁf 4§P&)‘?ﬁ%ﬁses a

4

ports In the state n the r surtace 2

of . the |iguidi.nyersion nenber 4J ose he,second
suBpls TS sags P M R R b e SRR R B pssaeeva,

he npasurenent stage 2J"can clean the | ower surfa 2
whichs foraed fram HSUPRIVERIRY DA SRIVEES %Eﬁ“PPWé’aﬁ%‘ﬁ%Waié &t g Second

14 of the neasurenent stage 2J, and the |ike.
supphtapprmabisét6)t he present enbodi ment expl ai ned an

exenpl ary case wherein the second supply ports 42J are

di spdadhe presdn embedisient apntventieggppadatudit]) dobhmprisesctha dover

supply ports may be disposed in the substrate stage 1.

mBbeeTd, Whidhig fér@osﬁ%ﬁ& 95%@%24,%&1% hoBing App£EQNEI A, which
the second liquid LC using the liquid recovery ports,

reierdsM Aol %he WvePmbRBer 70, as explainéd in the second embodiment discussed

above. Furthermore, in the present embodiment, too, the first liquid LQ may flow via
the first supply ports 41 as in the first embodiment discussed above, the shutter member
may be disposed below the last optical element 19 as in the third embodiment discussed
above, and the fluid curtain 77 may be provided below the last optical element 19 as in
the fourth embodiment discussed above. |

The control apparatus 5—by performing the recovery operation, which recovers

- the second liquid LC using a liquid recovery port 47J disposed in the liquid immersion

member 4J, in parallel with a supply operation, which supplies the second liquid LC

using the second supply ports 42], in the state wherein the 10wér surface 21 of the liquid



supply operation, which supplies the second liquid LC
usi ng the second supply ports, in the state wherein
wo beohzsses surface 2 1 of the liquid i mrersi onPaEmMRe09/057817
opposes the second supply ports, which are disposed in
t he upper surface 13 of the #ubstrate stage 1, it is
possi bl e to | ean the | ower surface 2 1 of the | iquid
imymetsipa Membes fh @pposesilie seroad surply Rewts 44 disposein the upper surface
substrate stage 1, and the like. In addition, in the
14mfdbemeannraetitstage 2)+ean clearothe lewgrsugfagr? t of the iguid immersion
supply the second liquid LC may be al so provided in
madbeadd ethe appdrasuttacgul 4of therereasupement stage 24, andahdlikdie
second supply ports .of the liquid inmersion nmenber 4J

MY Rirthe@cbre, the Bfedént *nbotintent BeblSiaeP Al cxdnRNhy A \Rfﬁereln the

42J of the prescribed nenber (the neasurenent "stage 2

5 segé}ll(éi s&rpﬁlylﬂoﬁghzé é&@tcﬁ% o V\@Lﬁé’r&?%@u ei‘f? iﬁg? Q.{ 'b%pfh?tsecogd supply
PO Py BB LI L° BHsEHeSa® doo by PerREm et %f’%cp%%{/ Goiigsion

or the second I| uid LC, or both, may be recovered
whish FrRgoserp theus LG usinertheiliguid secovary norisominaralisl with the
which it opposes the | ower surface of the liquid
supphy®psiation, ek syppdies thersegundHiquid I usimgttheissicond supply ports, in
liquid recovery port 47 (the liquid recovery surface
thSsthte wiitgeih itligliothef S@reice Y off Helligii G B edioAtmEm e Siphb¥es the
at which it opposes the | ower surface of the liquid

10 sebdﬁﬁ%ﬁb?rbo% Rkich %?erhlélﬁ)séﬁ PMh& 8pdr Qurh1 3%1%’.‘;1&)5&5@ 8tage 1,

substrafe stage 1 or t e measurenent stage 2,

it g?ﬂ(})ssdgllér(g hl%gm leSowEs ag of thh]:: lhgﬁld 1%1']15&9’? gﬁ' n{engber the upper

Ment's discusse ove an exe

seV\,h rescr.i be (e.g., the substrate
“§$%Fg]eg‘i @’Sﬁé’f ggrteﬁ?éjg?nigo or the dummy
substrate DP) is disposed at a posrtron at which it
oppodegdditien, ip ks presant embodiment therseeond sypply Rosisdhasisepply the
menber 4, the second liquid LCis supplied to the
sesqaldequidk L. Garay bdasd pwwided i ddsaac@toltheltiquidemimengionimember 47,
i nmersion nenber 4 and the prescri bed nenber, and the

15  andTiesesbad s@%ﬁﬁﬁoﬂssofttﬁ@ﬁ@h& ith@ief5Rsh thibBer dYanSEORdd in parallel

liquid LC, however, as discussed above, if the liquid

wiISHR\$ELondRAPply' portd 48 POFHE pfscibed member (the measurement stage 2 and
the like), which is disposed at a position at which it opposes the lower surface 21 of the
liquid immersion member 4J.
Furthermore, in the first through fifth embodiments discussed above, the first

20  liquid LQ or the second liquid LC, or both, may be recovered using a liquid recovery part
disposed at a position at which it opposes the lower surface of the liquid immersion
member; either with or without using the liquid recovery port 47 (the liquid recovery
surface 33). The liquid recovery part disposed at a position at which it opposes the
lower surface of the liquid immersion member can be provided to, for example, the

25  substrate stage 1 or the measurement stage 2, or both.



position at which it opposes the | ower surface of the

[iquid imrersion nmenber, then the second liquid LC nmay
wheoospessyed from bel ow the |iquid i nrersion nepdBEIP2409/057817

toward the | ower surface thereof in the state wherein,

for exanple, the opening 24 $& cl osed by the cover

menber 70. In addition, as discussed above, if .the

li quik &rSpch of thejfirsttheqygh &ifth-ambedppents digepssed above

which it opposes the |lower surface of the liquid
exptamgdsaAnexemplane ease twherein b @resetbetimemberi (d-gl. Chervsupstoate stage 1,

supplied, for exanple, via the liquid recovery port 47
the inchfieerhemy ytage 2noeths idamniyesubstrate £H) x4 disfosbd di avpositiobst which

foll owi ng explains a sixth enbodi nent hi the

it BppsBRE | AerRaHRYY 2 CONSE LihHRANIMNRAiS mehRder &/tBe second liquid LC
identical or equivalent to those in the enbodi nent

S RN S ) ke e
& S iR Ao 4 B Rcn! e X T 55 ot it g second

.an_electrostatic chuck nechanism_ are disposed in

liggud LE; Bewevep as|discussgd pheve, F1he Irgid praoyeny pagus dispesedat a
each of the hol ding apparatuses 7 1 is disposed within

pasktensé mhighl iboppoaes the lawdr swifate) ofithelifiid immerdiarmeiber, then the
The hol di ng apparatuses 7 1 rel easably hold an object.

seCbid liduid LCahppbey/ spReyddSram beldiethe tigoddingtbréion hehibestt toward the
suppl'y apparatus 144 vi apassageways 43. The first

10 lofpP SRRHE AT e kiiffe Whe BN &afible ﬁfédi'pexgigg bati§ %16% by the .

quuichQ, which is pure and tenperature adjusted.

T gt Tt RN T

'S forne
..and assageway, .which is forned from uppl.y .pi pe.
digppsed B RASHIPD aﬁﬁvéuéﬂﬁamgpss%@gé@@ acf ot the Iyl gganlersion
supply apparatus 144. The first liquid LQ fed fromthe

mempen; them ghs speerpbliquid LS mayibe supplipd|thieekample, iyéa the ligeid recovery
supply ports 4 1 through the passageways 43. The first
patippofithptintid ihniersoppleynbehe first liquid LQ fromthe
first supply apparatus 144 to the optical path of the
15  <Sixth Embodiment>
The following explains a sixth embodiment. In the explanation below,
constituent parts that are identical or equivalent to those in the embodiment discussed
above are assigned identical symbols, and the explanations thereof are therefore
abbreviated or omitted.
20 As shown in FIG. 18, in the present embodiment, holding apparatuses 71, which
constitute an electrosfatic chuck mechanism, are disposed in parts of the flat surface 31.
The holding surface of each of the holding apparatuses 71 is disposed within the same
plane as (flush with) the flat surface 31. The holding apparatuses 71 releasably hold an

object.

25 The first supply ports 41 are connected to a first supply apparatus 144 via
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exposure light EL. The second supply ports 42 are

connected to a second supply apparatus 146 via
w@amsagsdays 45. The second supply apparat us 1PGI/iE009/057817

capabl e of feeding the second liquid LC. Each

passageway 45 conprises a supbly passageway, which is

fornmed inside the liquid i nmmersion menpber. 4, and a . .
Passase e Ay, i famt sugglmpﬁ%rams rdfscapablsiof fesding the fst liquid LQ,

connects the supply passageway and the second supply"
whigh as pure end téapeTtere adisisted. | Each phskagevay 48 comptisas a supply

second supply apparatus 146 is supplied to the second

passHppivty, paiitls is4drridd iasigé tiel Ruihsnagsivaterdber 4] e & passagtway,

supply ports 42 are capable of supplying the second
whicH foriabd FoR1M §uUpBlySREO ML SHRBEY ﬂ%%?@tpﬁsa%é@ag Shcthe first

space between the lI'ower surface 2 1 of "the liquid
i i et 4 . .
s ph s T o Db S b 0 Ko i (P dfarays 1441
Th e.between the |ower surface 2 1 the Liguid
suppliest G55 SRE D BOTh A PHOEh b passtaerags Thr  irehrstSupply port
prescri bed nenber includes the | ower side space 28. In
4lagrppby the firgt higuid I figry thedirstisupplinapprratug 1fd o the optigal gath of the
recovery port 47, which is capable of recovering

exposwe dightlBle. |1 i qui d recovery port 47 recovers the
liquid on the prescribed nenber that opposes the | ower

sur f arie sécdndupplygokts dQiack ¢onmected @a seebhEsupply dpparatus 146 via
liquid recovery port 47 is disposed at a prescribed

pdREpelva(as n Tﬁéesel:drﬂ%?plly%ﬁirﬁhﬁ n 4%‘%1@ of geem_%%té[hé tecond

opposes the front surtaCe of the substrate

- qui-dr ver I 7. 1s 4dis utward fr.omt -

G CS |, FEY Bt 8 ok BT bR P B SR ffrmed insice
Seco area 32 ith respect to the, ical th of ,

the ﬁ@u@m?l@n Ffe@r%@r ﬁ&ngwﬂf%%ma& Whiftbis Cmed Eom a Supply pipe
di sposed in the liquid recovery port 47. The | ower

that gonneds B supply paysagevayepddhe serond synpheepparatesnkd6l | dilie gecond
recovery port 47 is the liquid recovery surface 33.

ligithé LA fgd fichnt the svemng sprply agpardtib 46 isguppliadgo olwesegond supply
surface 33) is connected to a first liquid recovery

pAHRPEY thfdugh WEpakiapewaRosss agmea¥cdidl suppl§ poits 8D atd chphble of

recover

supplying ch second liquid LC from the second supply apparatus 146 to a space between
the lower surface 21 of the liquid immersion member 4 and the front surface of the
prescribed member that opposes the lower surface 21.  The space between the lower
surface 21 of the liquid immersion member 4 andAthe front surface of the prescribed
member includes the lower side space 28.

In ‘addition, the liquid immersion member 4 has a liquid recovery port 47, which
is capable of recovering liquid. The liquid recovery port 47 recovers the liquid on the
prescribed rhember that opposes the lower surface 21 of the liquid immersion member 4.

The liquid recovery port 47 is disposed at a prescribed position in the liquid

immersion member 4 so that it opposes the front surface of the substrate P. The liquid
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apparatus 149 conprises a vacuum system and i s capabl e
of recovering the liquid via suctioning. The
w@amsagsday 48 conprises a recovery passagewayPCTim2000/057817
is fornmed inside the liquid inrersion nenber 4, and a
passageway, which is formed $2om a recovery pipe that
connects the recovery passageway and the first liquid
TepQNSEY B 4 4 bpdisRased outrgrd fram the Hat surfage 3l é%@ws@nﬁﬁgpply ports
l'i quid recovery port 47 (the liquid recovery surface
423@he sesomcbargy 82 withyespeas té thesiptital pathdofithe exmosyre light EL.  The
apparatus 149 through the passageway 48. In addition,
porous emperesrein dispoteddh thertiquid FeeoVdrg port 470miEhs lewernseifies of the
4 has openings 50, which are disposed in the vicinity

pd2bus A€mbEEr digﬁd&l@d f0dRe ﬁq@i@-redd@'efﬂ?orpﬁ’ﬁfs‘iﬁé ligﬂﬁ‘?éﬂo“@ﬁrtsurface
t he openings 50 are provided on opposite sides (one on

KﬁaCh side) of the optical path of the exposure |ight
L in the X axial directions. The openings 50 are

connegted to a second Liquid recovery apparagtus 180
o e ipidiatay pora e o FRiernR bR d) i connceted toa
afpa[atus 180 conRLises,a vacuum system and i-s capabl e
first liquad erpevery gpparatusil 4 ivie anassagewpy AP ng Thehes ligridirpeovery
passageways 5 1 conprises an internal passageway,
apphtatis 149 coopmises 4 vesud® sybtem| andus chpablemf s¢cveregithediqaid via
and a passageway, which is forned froma pipe that

sueOoHiBgt SThdaskdpe®@andB coMmpasgeveyoRifipisiareag onbich isfoided
recovery apparatus 180. The liquid recovered via the

inS18€ M PninSrs[oRGRAMABE Y, BYd 4 e}%s%&gwhicﬁ W4 forinBE BUAT

apparatus 180 via the passageways 51. Furthernore,
hev e he s nd 1iqui e YA

e e S S R A ey

As sho in,FI.G.19, in the present enbodi t .
aNPARLLJay ik TR VRSV G HOBIE Teq@cEY PR g (he iguid recovery

for exanple, a valve nechanism is disposed in each of
surfaee pRS8 mpeverpd by the first Hiqrad prceversiapparBilAR througihiba

the liquid recovery operation that uses the second
pdssagaivdy ABcovery apparatus 180 is not bei ng perforned,

the control apparatus 5 forns an opening in part of

each 1afad8ifionPiaIhefRYGY Smdodintit, e Mid14d irhA@rsidiemember 4 has
openings 50, which are disposed in the vicinity of the upper side space 26. In the
present embodiment, the openings 50 are provided on opposite sides (one on each side)
of the optical path of the exposure light EL in the X axial directions. The openings 50
are connected to a second liquid recovery apparatus 180 via passageways 51. The
second liquid recovery apparatus 180 comprises a vacuum system and is capable of
recovering the liquid by suctioning. Each of the passageways 51 comprises an internal
passageway, which is formed inside the liquid immersion member 4, and a passageway,
which is formed from a pipe that connects the internal passageway and the second liquid

recovery apparatus 180. The liquid recovered via the openings 50 is recovered by the

second liquid recovery apparatus 180 via the passageways 51. Furthermore, the
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correspondi ng passageway sw tching nmechani snms 81. The

openi ngs of the passageways 51 are disposed in an
we@xaenesab4 space (anbi ent environnment) that surPOUIRES09/057817

the liquid i mersion nmenber 4 (the i mersion space

LS). Nanely, in the present $nbodi ment, when the

liquid recqovery operation that uses the second |liquid
vapHR Estgm ap hgrsaeqnd igued resoyrsy aprarsys pRl) dess methaverta include a

passageway switching nmechanisns 8 1 are controlled so

- vatineh ptumg. openi ngs 50, which are disposed in the

vicinity of the upper side space 26, and the openings
of t g PhasaagEIGNY, Mithe phisert eatbddihehpeSREsdgBwhyi éwitching
external space, are in communication with one another.
mécRahiBB 817 GRRABLCORIPPR, M txampliCa $XIVE tBhariHAGE disPescddf Bach of
the atnospheric space. Accordingly, when the [|iquid
cQv rati ‘ . . .
04 BN EB i APl it AR dSveny operation
upper . si de ace 26 and the exter.nal space
thLarLp ARSOPE LGISCESOVRPLARRAS s Bothedne nertprRd thp paspirol
side space 26 is _open to the atnosphere via_ the .
apparg8is gdneysarsapeninigHin pagiod eachef thppassagsivass 8 phx sompteolling the
does not have to be brought into comunication with
cotrhspoadingrpasdagewacevitcimpmpdtanismsRiac dhe whemngshef the qui d
recovery operation that uses the second |iquid
pakRBOWEYsYS 1929 aispbded id B8R extrnaDipabe (antbidit lcheitdraent Pihdt surfdunds
thi's case, the passageway sw tching nmechanisns 8 1 may
i . . 0N f:
thclp %@H‘&J&%o&@m‘é&a&s WII Bthﬁ lﬁgéﬁn%?tgéﬁ%m (Ij\fa!?&tly, 1 F é%é%ﬁt

rsion space LQ W
l.ai hed, To f the in ' LS, th
el SH e G TR Sh B S sy

supply the first liguid LQto the optjcal path of the
ape%a% U8R 1§ nejbeing perfppast. dhfepassagsivay ﬁw?lanwepﬁmm%l are
supplied, the control apparatus 5 disposes the )
coptreldest sobat the aprmingstS Oawgwbi ar¢ digpesed Whibelyidinityopiibe apper side
both the energent surface 20 of the |ast optica
spedec2e and e openinghef thopessagewdyaSe, Rhith afe dikpwsed fyuthe external
i mrersi on nmenber 4. The first liquid LQthat is fed

sphded Belif @ombdunicaBibi Mith chRRAGAEYS [ e présehtiiRbdBeht) tHeltternal
first supply ports 4 1 through the passageways 43. The

P R PR B b

upper si pace

et

that uses the second liquid recovery apparatus 180 is not being performed, the upper side
space 26 and the external space (atmospheric space) are in communication and the upper
side space 26 is open to the atmosphere via the passageways 51. That said, the upper
side space 26 does not have to be brought into communication with the external space
(atmospheric space) when the liquid recovery operation that uses the second liquid
recovery apparatus 180 is not being performed, and, in this case; the passageway
switching mechanisms 81 may be omitted.

One exéniple of an operation that forms the immersion space LS with the first

liquid LQ will now be explained. To form the immersion space LS, the control
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t hrough the upper side space 26 and into the | ower
si de space 28 through the opening 24. Thus, the

WO povensisen space LS is formed so that the optiPRel/JpRacdns7s17
of the exposure |ight EL between the energent surface
20 of the last optical elemefd 19 and the front
surface of the prescribed nenber is filled w t he

apparatys J LR the fg@ supplypats ¢l de supply f}}?eﬁrétrléﬁ%LQ to the optlcal path
enbodi nent, the control apparatus 5 perforns the

ofthe exposone lig‘ht Ebc oWehenrthe firse lifnidd:Q is pingiupplieds thegcontrel
liquid recovery port 47 in parallel with the operation

- apparabupdiypades therdscribéd membertat la@owsition@t whithfii dpploses both the

supply ports 4 1. At |east some of the first liquid LQ

eREgbRRURARSHY dRE 1 BBSPHRAI GARERA0SNH IR loWRHhEAEPT %? {he liquid
surface 33 (the |ower surface of the porous member 27)

, mﬁﬁgfs {on Iﬁegr?tge\f qr echl !?i?gt ﬁ}g}ird L(g %uIt i I%Ei 'xrgﬂle g'gétguf)@ﬂtaﬂf)&atus 144

recovere recovery surrace

iSEﬁﬁﬁ{fE ﬂwﬁrﬁ@a@éﬁ% 43 3itongh B%fng WorPRe R At Surply

recoverlngtheflrst l'iquid LQ usi the liquid
pqrt@&d\ﬁ@pylyrtb? st fiqyid L torthe eippexiside spaee fﬁperﬂleuft;ﬁ ligiuid LQ flows
supplying the first liquid LQ using the first supply

- thpmghstheﬂ,dppet bide speaet 26 land prpa tlzt losvebsida space 28thrhegh the opening 24.

i mrersion space LS with the first liquid LQ between

ThietHeainedibn Sprkce EBQERIHned So ﬂ'l’ﬂﬂtﬁe"@tlbhlgiat}ﬂoﬂ therexpos@e light EL
nmenber 4 on one side and the prescribed nenber on the

bWBS ths eARrgehfsurfiEe Qg ; oﬁx@tlas'? GBQ@JI BRMent 19 cPtﬂQ ot surface of

apparatus can sync nousl y” nove t he SU strate stage

and .t sur X and Y
R P BET P TR TP R FLE %&t?@egfﬁﬁhﬂggt ptical el ement 19
whi | e, aat t he sane tine, usi %@;he emergent surface
20 of adgitionein thepreseat cibadint 9D pRREEATE 3 Rgforsdhe
upper surface 13 of the substrate stage 1 or the upper
opsmatioacy racpverfing the finstdisuidelh@rusingtthgy Bquid repoverytpert 47rintpaesllel
state wherein one of the |inear edges of the upper
with tHeagperation of stppdying kst firat léqued &Qeusingthd finsigupply pbrs 41. At
| i near edges of the upper surface 14 of the

 |cHRASME QFBRIS1RFR] BQBnth® priderMedi hémba O iabls the 18juid contact

contact with one another so that a space capabl e of

AT B R R
ﬁrSsE ﬁgu d{Q ‘Sxat 1S reco’vereg by the liquid recovery surface 33 is then recovered by the
first liquid recovery apparatus 149 through the passageway 48.

By performing the operation of recovering the first liquid LQ using the liquid
recovery port 47 in parallel with the operation of supplying the first liquid LQ using the
first supply ports 41, the control apparatus 5 can form the immersion space LS with the
first liquid LQ between the last optical elemeﬂt 19 and tﬁe liquid immersion member 4
on one side and the prescribed member on the other side.

In the present embodiment, the control apparatus 5 can synchronously move the

substrate stage 1 and the measurement stage 2 in the X and Y directions with respect to
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formed continuously, as disclosed in, for exanple,
U.S. Patent Application Publication No. 2006/ 0023186

w@naok28354 Pat ent Application Publication No. PCT/JP2009/057817

2007/ 0127006. Thereby, the inmersion space of the

liquid can nove fromthe upp®¥r surface 13 of the

substrate stage 1 to the upper. surface 14 of the
thﬁ@é&%ﬂt@ﬁ!eﬂ?m@%&aéﬂly& efrtﬁﬁ SYNS time. cayswe the snergent surfage 20 of

t he neasurenent stage 2 to the upper surface 13 of the
the lassontisakelementd 91to oppese eithertthe upparsutfaceel3 dfghk supstrate stage 1

the liquid can be prevented. In the present
orahdosperaurface d e thehaesulzaishastagd?,i o8 both, igthespwseterein one of

using the first liquid LQ or when a nmeasurenment is

thOBh&H eB8IsTAHRBEbPY §ilfAcB§3 BRBRWubSEtE Hagd VARDNOSe §F tHS 1iRhr

the first liquid LQ the supply of the second liquid
S . ..
edpfs e L AR R, Rkt a2 2 P BREE i proviity or
the fiyst liquid ~or _when nme re t,.is, to be
oot ithEte thEroR TR SPHE CABSLE BT FCIRaRT HSHErpEoeen the last
using the first liquid LQ the upper side space 26 is )
O%Iﬁ@rfg@mm 19 1gad githes shmwibstrate stag & op thequepsireprentstagerhor both, is
exposed substrate P is then unl oaded fromthe
fosugbeansineoustya ge disclosad ioy e exdngpledV SaBatehicApplivatioraPeblieation
fromthe substrate stage 1 after the exposure, the

N6.@006/0023086and S, Patéf \WplitdRnIrulbsit4t3nENS.12008/0127606t he
substrate exchange position. Wen the substrate stage

THerdby, {8 iRt eFRNEEhabOof e it Iah M & e ARABPRP UL 13 of the

the“control apparatusb ves the neasurenent stage 2
h XPOSAI QSi.t1d 0 far he i LSI O C
sop il i DY BB itk €k Pl B bR RERE Goper
el e t.19 and the liquid inmrersion_nenher. 4 on one
Sugfl@efenﬁgﬂ% P REAHSSRERSTAGAC 1o theguppsT Fifachd S of thr g stage 1,
The control apparatus 5 uses the transport systemto

andnatdheisametimedeakage ofithe diqaidecap bepaerented. substrat e

stage 1, which is disposed at the substrate exchange
posi tlhdhe prédent embodimenty pyhan dteusmb&irae P debaing exposed using the first
performnms i mersion exposures on a plurality of

ligidbBO attviienR RvastiRBRht isibéRigypePRihed With@hd Measusiag iméruments C
operati on, which |oads the

using the first liquid LQ, the supply of the second liquid LC via the second supply ports

42 is stopped.

In addition, when the substrate P is to be exposed using the first liquid LQ or
when a measurement is to be performed with one of the measuring instruments C using
the first liquid LQ, the upper side space 26 is opened to the atmosphere via the
passageways 51.

The exposed substrate P is then unloadevd from the substrate stage 1. In order
to unload the substrate P from the substrate stage 1 after the exposure, the control

apparatus 5 moves the substrate stage 1 to the substrate exchange position. When the

substrate stage 1 is to be moved to the substrate exchange position, the control apparatus



substrate P prior to its exposure, the exposure
operati on, which exposes the substrate P, and the
waindooaispg oper ati on, whi ch unl oads the exposeRCT/IP2009/057817
substrate P. Thus, in the present enbodi nent, during
t he exposure of the substrat® P, the first l'iquid LQ
contacts the last optical element 19, the liquid
5 MAYRSBE BIvasHErm et snge@ﬁe the gxppsure EO%}EI‘Hg@ldlfo(fpﬁ thegmapegsion
menber T), and the measurenent stage 2. During.the
specepo with the fitsh Hquid£) betweerPtheilast optigabsksitiehte19 ara the liquid
substance (e.g., an organic substance |ike a
impiee$ion aitaibet ¥ @nroat 8ide ahd tHerméehsarthepsthigee? pn thesthdrizide. The
substrate P will intermx with the first liquid LQ It
cohﬁolf a\bt‘phﬁﬁ[s P28 tH teank S}Isﬂ:?n RHBISANGE ek pRbd 5iHsBARIPSS the

he first liquid LQW Il adhere as forelgn matter
, ) I iquid
5 SRR SO IRl %%tfrﬁ% %&aﬁgegé o that,
al ong . w th the substance praoduce t he substrate ,
f or ei gif SRETPlAPPARLS r?d‘é&esgﬁe g P‘Em CERPEXRPSIT P
the first liquid LQ and adhere to the | ower surface 2
plurality afisubstiaigsiRiby repetitéyebnperformang the loadingperasion; which loads the
matter (contamnant) is left in a state wherein it
substtate B pribototitseexiposwee, theieXpmsere Dpératibn,twidch expases the substrate P,
i mrersion menber 4, then it is possible that that
antl @hiCingdPadifg bedratiér, hidhkaibaae tiipbsedisabithee Bubstrate P

during an exposure or will contam nate the fi rst
['iqui
04 T RS s SR8 b e

AT B Aoy 5 B PR e
ossi bl e he e n rface 20 of the | ast
S“gﬁ{%t‘?ﬂ?gee{ @ﬁ%ﬁ teygye F‘lgle)o ‘ﬁ%‘ﬁt’%ﬁ%ﬁ‘ﬁﬁ%&t St38€ 2% he A
emsr%nt surface 20 of the last optical elenment 19 is
| ef t During the axposimsanfdler sibafrate Pt ihisrpossipledhata substhngeds.g., an
coul d occur. Accordingly, in the present enbodi nent,

orgdric subistancd likgp phatbsensifive hragenmal)tpreducad (elapd) e the substrate P
elenent 19 and the liquid inmersion menber 4 according

15 willdnRri{xewkh tHRRrst iqUid Q. NeXk furghd pBstIP tifit e sabBidRQRat
of cleaning the |ast optical elenent 19 and the liquid

1nff§H§c%§ V@{ Ctﬁ? g%‘te [1qﬁ]idvﬂd Lvﬂp gdlﬁ@ésafoqugn mﬁﬁéﬁ'&&ﬁﬁhﬂ&nﬁl t&the
» lower surface 21 of the liquid immersion member 4. In addition, it is possible that,

along with the substance produced by the substrate P, foreign matter suspended in midair
will intermix with the first liquid LQ and adhere to the lower surface 21 of the liquid

20  immersion member 4. If the foreign matter (contaminant) is left in a state wherein it
adheres to the lower surface 21 of the liquid immersion member 4, then it is possible that
that foreign matter will likewise adhere to the substrate P during an exposure or will
contaminate the first liquid LQ supplied via the first supply ports 41. As a result,
exposure failures could occur such as, for example, the generation of defects in the

25  pattern formed on the substrate P.
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As shown in FIG 22, when the cleaning process is being
perfornmed, a dummy substrate DP is held by the first
whododitzsgspart 15. The dummy substrate DP is a PEDE00YE7817
cl ean nenber) that is distinct fromthe substrate P
used for exposure and that h3@s a high cleanliness
| evel that. tends not to release foreign matter. The |
ext erdpafddigpndbisaisornassiblethat the eraenggntsuripcg 20 of the last optical
substantially the same as that of the substrate P, and
elethentflPrvatl besboiangnated.t If thecarergoit durfive 20 ithe lastlopticaltebement
DP. The control apparatus 5 disposes the substrate
1%5ik feinla @ntdniifate® sty eHERRKkpossuagfildres @buld@cbyr. so t hat
it opposes the last optical elenent 19 and the liquid

| mrer &dceRtinE Ihg the®prediint LRBoARRFE Me SRRerigpaRtus 3 f8ans rthe last

control apparatus 5 disposes the substrate stage 1 o

I . h it .Q .

orti48 BRSNS ERE A8 rfmslon RberSacbbitlpe b TRBRREE iming
upper..surface 13 of. the substrate stage 1.apd the
uppeNRGongEEapRleHf e o LN o Lt pi [ Gleigotit 19-and the
_brought into proxinmty or contact with _one another.
liquidgmupersipnangmbay 4exidhbs explaieade refereneing BKe 22 sind 366231 3

of the substrate stage 1 (the plate nenber T) is '
di sposseshosm in iFEG 32 whpp deadednive mecmss o igpperfomned,sa dummy
42. Furthernore, during the cleaning operation, the

subRReE DPUS held By ke Bist héldingpast15at hsdagenylsudbeatt P is a member
upper surface 14 of the neasurenent stage 2 do not

(a%ge‘éis% ﬁﬁe%ﬁé?) »tﬂﬁti% WiERh& fl?c%m ;t%eéﬁg?téagg I;tu‘éée& n{c}g g{i‘%@gﬁ{é%a%at has a

own I'n HIG 22, when

.the |iquid i r.Si onnepber. 4 d.the like-are bej

nig el VB AR 85 e Rfkinyt Bali 1 B Bl Shape of the
path of the exposure, |ight EL between the substrate

dugpmy substrae PR ﬁéuﬁ%@tgf@m Ao dhe e Brand the firs
optical elenment 19. The cover nenber 70 is held by the

haiding parg 1 S spraheld tkedwnmy substeate BPe di sposed in the flat
surface 31. As discussed above, the hol ding
apparBieusagol/appamanst dispises tha sebstater sapiedt erahe meadarement stage
mechani sm and can rel easably hold the cover nenber 70.

2, bR 8othO¥Ehat e Bpdsed theilst bp@dhs BRIeqfl19 shd e 1i§@lddinetrsion member
apparatuses 7 1 by a transport apparatus (not shown).

4.Thg ﬂ@ﬂ)rgée{ﬁg eﬁg&ﬂﬁfg‘lﬂ $Scohtrbl 5}5}4&&4“%&8&%5 the substrate stage 1 or

the measurement stage 2, or both, so that it opposes the second supply ports 42 in the
state wherein the upper surface 13 of the substrate stage 1 and the upper surface 14 of the
measurement stage 2 are brought into proximity or contact with one another. FIG. 22
shows an example wherein the uppér surfacel 13 of the substrate stage 1 (ﬂle plate
member T) is disposed so that it opposes the second supply ports 42. Furthermore,
during the cleaning operation, the upper surface 13 of the substrate stage 1 and the upper
surface 14 of the measurement stage 2 do not have to be proximate or in contact with one
another.

As shown in FIG. 22, in the present embodiment, when the liquid immersion



menber 70 so that the opening 24 is closed thereby.
The cover nenber 70 is plate shaped. The cover nenber
wO Boobassssn upper surface 72, which is capabl e pET/IP2009/057817
opposing the flat surface 31. The external shape of
the cover nmenber 70 within th XYplane is larger than
that of the opening 24 and smaller than that of_ the .
member 4 and the @ﬁeire.bem %?él?gpga ¢YEr BGTOET ARisiskiposest igdhe optical
that ‘it closes the opening.24 forns a first space 9 1
pasle ofithe exporurd light Ebdetwetn the suhstrate Stagad dintliilee eroergent surface 20
menber 70 and a second space 92 between the cover _
ofitherkst opfidakbeleméntd 9s ulThe cater nsdnatge 70 is Hdlé b ithiesoldipg apparatuses
91 conprises the upper side space 26, and the second

75 RAEh ¢ dEPORAIIR B A Suiraiesy]. SIALRIiSsskE aBbve, Thgholding
control apparatus 5 supplies the first liquid LQto

[ ' / ' 4
s alRLE T pBRRER: h Joll R AR GR e B0 e
via the seco suppl rts .42. \Wen.supplyjng the .
Qe wERBFG T o e P yetHeR bty DS Sanpiried o R bl dnbatuses 71
~wherein the cover nenber 70 is disposed in_the optical
by transpprtapparati 6 skowmg h iTheholdinganparatysss 7 hpplditae eaves
controls the passageway sw tching nechanisns 8 1 and
mtinbersHrsortiiati thejopeating=2ors etosed thesebyt us 180 and perforns
the liquid recovery operation using the openings 50.°

The fTHesdoverppiperoX ik plade shaped Pl Thel do@ef inember 700kis Gn luper
to the first space 9 1 so that the firstliquid LQ

10 suefaBl 98 twhitR BPRIIOS provink WenAQuihed S I ARlextihdl %ﬁéé)elof the

element 19. The first liquid LQin the first space

coé%{)%lgﬁlﬁéﬁ (’? \q'ltﬁ.\'n%é Rt%rlzc)i eniis g erqgan tht &l} e Bﬁ,&%ﬁxﬁ@@ and smaller

e con appafat us 5 per

recove peratio whi ch recovers the first liquid LQ
thar °f%€%b%ﬁ£%@51 50, in parallel with the supply

operation, which supplies the first liquid LQ using
t he flPisBesingthpcovasaramsber 79 so that dtrrdags the qpemng 24 fermes a first
first liquid LQ supplied to the first space 9 1 via
spabe9 T betskeers thepasy optical slethefit 19 awbsthe kowvurgienbee 70iand & second
space 9 1 while maintaining contact with the energent
15 space 92 between the cover member 70 and the substrate stage 1.  The first space 91
comprises the upper side space 26, and the second space 92 comprises the lower side
space 28.
The control apparatus 5 supplies the first liquid LQ to the first space 91 via the
first supply ports 41 and supplies the second liquid LC to the second space 92 via the
20  second supply ports 42.
When supplying the first liquid LQ to the first space 91 in the state wherein the
cover member 70 is disposed in the optical path of the exposure light EL, the control
apparatus 5 controls the passageway switching mechanisms 81 and the second liquid

recovery apparatus 180 and performs the liquid recovery operation using the openings 50.

25  The first supply ports 41 supply the first liquid LQ to the first space 91 so that the first



surface 20 of the last optical elenent 19, after which

it is recovered via the openings 50. Thereby, the |ast
wopipazssel enment 19 is cleaned by the first |iPpgi/apP206/057817

In addition, when the first space 9 1 is filled with

the first liquid LQ the coni%ol apparatus 5 emts t he

qe;*(gosure light EL fromthe | ast optical el enent
liqmgLesentasts th@gepr@ﬁ@rssusfaream ofi the lashepticahelsmert 19 gﬂiherﬁzst

in order to photoclean the energent surface 20 of the
liduas L. Qap thefist spaeerBhis reGovelddeviestheapeniags 5@ht EL i s

ultraviolet Iight and the energent surface 20 of the

| ast Iapd sratene bmbBdimed thescoptiol Apaednesipdiforiiiehe recovery
radi ati on of the exposure light EL. Furthernore, it is

o;ﬁhﬁi%nf’@ﬁﬁh bt&vER théjﬁttst BHRAT0 Lk e Emh 5’0 Gn Qallél with the |
ﬁgut |

he fi1rst space he addr |on ste

iatin X t ent
5 Sugﬁ“?f ogsraﬂ% pLTss Pﬁ’rffrilss fhe Al qpace Jon B iy ppget. s
first ui, .0 itLon,

Shpwaarl hpﬁir%%eﬂ@. fst l‘rqpérrg%b SHPPIHSléo brpaaﬁagmt %%let supply
supplies the second liquid LC via the second supply

popts 4l floygs. thiwgh seeclnstispeepPl Whige maintaining geptagt with ﬂmmraent
liquid LC to the second space 92 so that the second

sukfiaceI2 @lof the damn bptidad eleiment 19 aftel wiink itds ceoverad eia the ofdnings 50.
liquid recovery port 47 recovers the second liquid LC

THefeByN e 38 0pficat BRERNPD islcleahbEbPiIRIBBLliRAPRD. ment, the
control apparatus 5 performs the operation of

10 recovaniigioh h\?ﬂ%@tﬁ% ik sg#g log li- ﬁrf{vﬁtg thd Brst | hﬁ’tﬂh ) , the control

recovery port ar operation o

R B AR A S S RER 488Lbr

space is formed with the second liquid LC between the
anprl@urscﬁ PR IOARRoSHE ERUET i Gder GiRietoslran dhpoemergent surface 20

substrate stage 1 on the other side. The second |liquid
ofitl® lastpticakelethent| 19we The expasurs lighh ELIi$ yltiasiolesdightand the
surface 33) of the porous nenber 27. Thereby, the

enteétgem QuifacpiiOcoflthe Rakteaptisalt dhem¢a 10 isphistodiedned by theradiation of the
addition, the second liquid LC flows into the

15 e@aﬁeﬂgm A8ryiRrhbR, Y &S0 ﬂéssib'[@to R§tQUBpIY RISt Bfuid LQ to

hrough the passageway 48, IS recovered y

bR SR ST 08 S 030
emergent surface 20 after the first space 91 has been filled with the first liquid LQ.
In addition, to clean the liquid immersion member 4, the control apparatus 5
supplies the second liquid LC via the second supply ports 42. The second supply ports
20 42 supply the second liquid LC to the second space 92 so that the second liquid LC
contacts the liquid immersion member 4. The liquid recovery port 47 recovers the
second liquid LC in the second space 92.
In the present embodiment, the control apparatus 5 performs the operation of

recovering the second liquid LC using the liquid recovery port 47 in parallel with the

25  operation of supplying the second liquid LC using the second supply ports 42. Thereby,
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menber 27, the upper surface of the porous nenber 27,
and the inner surface of the passageway 48 are al

w@ebmanesisby the second liquid LC. In the preseptT/IP2009/057817

enbodi nent, the size (within the XY plane) of the

i mrer si on space forned with 6the second liquid LC

during cleaning is larger than the size (wthin the XY
asshawe In BIG. 8ptheimmsrsion ppasp tsclermert with thy sepondiliquid £.6 between

liquid LQ al one when the substrate P is exposed.
thé\tiquddinnmgksion membey4 onoeeasidé andthelsubstratessiagealcen the btlofr side. -

the liquid imrersion nenber 4 contacts the second

| i quiThelséeohiddiguid CCeang6tsttielodky surfade e lighidecdvedy surface 33)
upper surface 13 of the substrate stage 1 is disposed

ofike %&@ﬁs tnEmBEPLE esT Hep&)&'alﬁlg QEGnd YRRl @ elehss the g@ﬂﬁils member 27.

contacts the second |1 LC supplied via the second
Supp! I P The upper surface f.l
o ZRY. B SeePnd oyt B8 QBB Elec Y 18 ¥ el e
the second_|jquid LC. In addition, by poving the .
PAIPHSIPFIPE 2t QS%IS %ﬂw@ht'htﬂ Pa3sREIVAY S, fad 1Sira‘zﬂvgrqdﬁa¥éhg figsh liquid
menber 4 in the X and Y directions while the second
refqVgEy abpretyssl 49y pfidcerdingly thehanersyistaeesd s §olpoefithe porous
a larger area of the upper surface 13 of the substrate
merhbere 7] the tupperuaface ofthb @oroliy mesber 23 rand thy/inhbresusfaco ofithe
liquid LC. In the present enbodi nment, because cl eaning

padkagbwhy 48 &RGMWedned Bl ¢hd decorid id oOMed in the state
wherein the first holding part 15 hol ds the dumry

S L0 ih Mcrplent GABbAGHEnE HARR/ ik SESEPBIhb b fle bfimBifbn

the first di ng part revent ed. tion,

suppl vi ng.t he seco l.i,quid LC via.the,second supply ...
seBPihed Wi e SRERL Sl 1, By ltePine e S B¢ Bpvithin he
i s disposed at a position at which it. opposes the
X ¥ plaaghiokthp yrapepsien spage formed withies firy, rifuidd-Q alpng whep ghe
l'iquid imrersion menber 4 alone may be cleaned. In
substeite P énexposrsl. ¢ drrcpulingippelarpe aseadf thmlowiersurfach @ 1 wf perliquid
surface 14 of the neasurenent stage 2 with the second
inlmetsiba membey 4 dbstpets ithegsetbied ligpé L.Csandfisicleared thérebyne
“measurenment stage 2, which includes the upper surfaces
of t R aA®ASHthe pped ShFfai¥EINI T the substrate stage 1 is disposed so that it

opposes the second supply ports 42 and contacts the second liquid LC supplied via the
second su_pply ports 42. ATher_eby, the _uppér surface 13 of the substrate stage 1 (the plate
member T) is cleaned by the second liquid LC.

In addition, by moving the substrate stage 1 with respect to the liquid immersion
member 4 in the X and Y directions while the second liquid LC is supplied via the second
supply ports 42, a larger area of the upper surface 13 of the substrate stage 1 (the plate
member T) is cleaned by the second liquid LC.

In the present embodiment, because cleaniﬁg with the second liquid LC is
performed in the state wherein the first holding part 15 holds the dummy substrate DP,

contact between the second liquid LC and the first holding part 15 is prevented. In
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so that it opposes the second supply ports 42 and by
supplying the second liquid LC via the second supply

w@oooba28524 Thus, in the present enbodi ment, thecpIroess’si?

of cleaning the prescribed nenbers (the liquid
i mersion nmenber 4, the subsékate stage 1, the
nmeasurenent stage 2, and the like) wth the second
additipm, By pupphdngthersesanddiquid b via ﬂ)@wewn@ﬁumly Peds 2 ghibe state
of the process of cleaning the last optical elenent 19
wherein ththdurfuiny substiatpuDB id disposéd etra positaom at gvhight ih oppreses the second
second liquid LCis conplete, the control apparatus 5
supplyiports 4R, the dsvadrisarfacef 2 1t dfthe HGaid dmaiepidy mafiber 4hlese HA§ be
and the supply of the second liquid LC using the
clsfe@nd supply ports 42. Furthernore, prior to the
exposure of the substrate P, the control apparatus 5

per f Sh Tﬁcthﬁeg,rtﬁg gg’nzmti E&at&hé gncgt% in {hgqlpﬁ %,Ef%é iz%'f tﬂ

LC from rsion we e presen
enbodi nent ocess n1nates he second
mFarsa{ﬁnafnL%a%% Hithiee ﬁca%ﬂfa & GHPRNLBF UBPST STl of the

a flushing process that supplies the first liquid LQ
megsussmshstage 3 vdichiinchidesthe uppercyyiaeesraf Wiemegsgripg instruments C,
retracted fromthe optical path of the exposure |ight
soHEhat it dpgposesthe sdcong pupphyt partsH42 and yesuppbiing thisecend lighed LC via
supply of the second liquid LC is stopped and the

ths wtohd slpplgp@@42l, on which the dunmy substrate DP is
hel d by the first holding part 15, . is disposed so that

It OPRRSS] tﬁc{ﬁreéeﬁ? LmBo t?hﬁ:ﬁ{ & &dss bPciRidng iR E{Jrésgﬁbgd

i mrersion me pertornms t recovery operdtion
rs the first |i d L e
mPBbg0 oS TN on msibst e Wﬁ? feﬁéag%dp& edlfchent stage 2,
oper tion ppljies.the flr i, d i ng
andithe 1 ker)swlﬂstyé ,5?%@@ g‘ﬂtl’éi ICs perf?émé %ﬁel é"@tﬁcﬂﬁ iearsﬁ Rst of the
LC that remains on, for exan&} the | ower surface 2 1
pro¢ess heclearing theilastreptigabplement wnhélmﬁﬁhhqtp@ms menber
27, and in, for exanple, the recovery passageway 48 is
was h etiftawisaningrwidditie second lguidsLE s yonygletethe tonitedl apparatus 5
liquid LQ fromthe first supply apparatus 144
stops the operation of the second supply apparatus 146 and the supply of the second
liquid LC using the second supply ports 42. Furthermore, prior to the exposure of the
substrate P, the control apparatus 5 performs a process that eliminates the second liquid
LC from the liquid immersion member 4.

In the present embodiment, the process that eliminates the second liquid LC
from the liquid immersion member 4 includes a flushing process that supplies the first
liquid LQ.

As shown in FIG. 24, after the cover member 70 is retracted from the optical
path of the exposure light EL, the control apparatus 5—in the state wherein the supply of
the second liquid LC is stopped and the substrate stage 1, on which the dummy substrate

DP is held by the first holding part 15, is disposed so that it opposes the last optical
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to the passageways 45, the second liquid LC that

remains in, for exanple, the passageways 45 and the
wGemoneBssupply ports 42 can be washed away w tPCT/E2009/057817

first liquid LQ In addition, the control apparatus

5"by perform ng the recoveryﬁbperation whi ch recovers

the first liquid LQ using the liquid recovery port 47,
elgmerdp and dhe huidh imersiongpemy %ﬂ@rﬁ?rif%ﬁls thiTesavesy gperaten, which

the first liquid LQusing the first supply ports 4 1
reenvgrs the figss dignid 1sQ pping thediquéd reRovery pottet7s inpasalighwiithithe supply

the supply of the second liquid LCis stopped and the
opepymien, which aagpliks tief firstléguidi Dt ushigethes fidg 8upply pbas Hl.at Fhereby,

menber T) is disposed so that it opposes the |ast

th@ E’éc'oﬁé‘ ilqﬁlhi@ﬂfat ethaARbrl R ekhfipledtHe THRESI PRSI BEthe liquid
‘can wash avvay the second liquid LC that remains on

S e

m%'ﬁtl]e“?flgﬁprg %?4 8?{@3}%} (?L &%}ﬁ‘?ez?h} Mﬁl fcﬁ'ggrpﬂﬂea g??covery

t he con ratus 5" by perform ng the recovery
pagﬁgp\g?}(% ‘O(ﬂ‘ﬁ%g‘ila?’@%overs the first liquid LQ usi ng

t he I|qU|d recovery port 47, in parallel with th

supplly aé@}él%tb}/owppf{mgcthe &b HianddLQ fror the dirstisupply @pna@tus 144

using the first supply ports 4 1 and the second supply
totiey passagewaynd], ik standligie LE) thatt ramais pil fyr edanipiie the

second liquid LCis stopped and the upper surface 14
padfagbWey s EREId thEBRons by Ports4 XiéamtRseshedawiatvith the first liquid

opposes the |ast opti cal el enent 19 and the liquid
Lbhhmersion menber 4"can wash away the second liquid LC.

hat remains on the upper surface 14 of the

e R S sl P o ey

cl eaned usin ond qui d, LC the first id .
whigh recoyers b rthiuid R Etna e ﬁaeléﬁacqvew%rt #Bin Pﬂgﬁ@bvth the
preventing the interm xing of the second |liquid LC
supplyrpperasionj which supplies| thedirstiiguid L using-the figstisepnly petd] and
of the exposure |ight EL during subsequent exposures
thefecohé sepidy porad 42, kh théfstate whéreincthe auppiy opthececmdliguigLC is
the second liquid LC and the flushing process using

stéppRd fahd e dppaﬂélﬁlfabé?l RbLthe QYR ISstadele(thd PlateAéBbd? T) @s
be exposed is held by the first

disposed so that it opposes the last optical element 19 and the liquid immersion member

4—can wash away the second liquid LC that remains on the upper surface 13 of the
substrate stage 1 (the platev member T) with the first liquid LQ.

In addition, the control apparatus 5S—by performing the recovery operation,
which recovers the first liquid LQ using the liquid recovery port 47, in parallel with the
supply operation, whicﬁ supplies the first liquid LQ using the first supply ports 41 and
the second supply ports 42, in the state wherein the supply of the second liquid LC is
stopped and the upper surface 14 of the measurement stage 2 is disposed so that it
opposes the last optical element 19 and the liquid immersion member 4—can wash away

the second liquid LC that remains on the upper surface 14 of the measurement stage 2
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hol di ng part 15 and the exposing process is perforned
on that substrate P. Prescribed processes, such as the

walenehzygssfg process, are then performed on thePerpeoeds7s17

substrate P. According to the present enbodi nent as
expl ai ned above, it is possibbe to efficiently and
satisfactorily clean the [ast optical elenent 19, the
W}théhﬁ first ligrid @bon menber 4, and the like. Accordingly,
it is possible to prevent the occurrence of exposure
f ai | uFhes, afted thehldquid oumetsiommenbetef althe bkelengicdesned using the
caused by the contam nation of the |ast optica
seebiiiqlid LE, theferst liguid TLQ isnEddsto @timiin® the sécomlipuidEC, thereby
i ke. As discussed above, in the present enbodi nent,
p@Oetﬁ‘i’nE Fhd infdrBBAhH Bf the G FAd1RuEIEd vas thd Eirst HERIAA kit il the
LC. Using an alkali cleaning liquid as the secon
e - : ¢ o |
ong|et et EE Rl UBREY, Alofre'sPoBhirt cRGRls of o substrarc
resulf . from. far exanple, the photasensifiv er. al
ina cufir B bsathe Pk thising hE EORb BERAd 1L e3tughig process
the |iquid inmersion nenber 4. Moreover, if the second
usingihe dirsttiquighi-Qrare enmpletesthe iyubsitatedt fo kel axpasadgs heldydhe first
contacts the last optical elenment 19, then the state
halflingfpart 16adphesxpobiag fpraxess is peffarnedahn thitesubstette Bpt Presdribe
el ement 19 coul d change. For exanple, if the | ast

proBésk&sabuchl 28 MR devERpirg proédis tiré thefilpetfainiedl Ginlle ERFosed substrate P.
second liquid LC and the | ast optical elenent 19

cont a&éco?cﬂﬁ% Rk E)?ésentt f‘ggbgb‘%‘% g]?é h€d ab&iR, ﬁ,tiégéc?s(s)i?)ie to

the front surface or t characteri sti

o S RSB GATB oROL ARALED 555 e

contact between the secqond liquid LC and the |ast
mswPFrc‘h@n&t ASCOTRREN 1 P@%Slt?q? IHRFSXTIR e QSUPFRAFt

changes in the performance of the |ast optical elenent
exposurk faibuelf andghe produttsonefgisfastive devienssadied byithe contamination of

sel ection of liquids that nay be used as the second
thieilaptibptidaCelement ERithet livpid immedidnmenbdrel) ancethedike4 and

the like. In addition, according to the present

enbodA §BREusséd abiove AhiRe RS BinBoditheHE 8n bl SREAMS liquid is used
liquid LCto efficiently and satisfactorily clean

astté taohs liﬁhf.dqf&.d 889& af hidh rcfeﬁﬁﬁé)liquid as the second liquid LC makes

it possible to satisfactorily eliminate organic substances (contaminants) that result from,
for example, the photosensitive material and adhere to, for eXample, the lower surface 21
of the liquid immersion member 4.

Moreover, if the second liquid LC, which contains the alkali cleaning liquid,
contacts the last optical element 19, then the state of, for example, the front surface of the
last optical element 19 could change. For example, if the last optical element 19 is
formed from quartz and the second liquid LC and the last optical element 19 contact one
another, then, for example, the state of the front surface or the optical characteristics of

the last optical element 19 could chénge.
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of prescribed nenbers that contact the first liquid LQ
during the exposure of the substrate P, for exanple,

wao b@onpsses surface 13 of the substrate stage 1pEmaP206p057817

upper surface 14 of the measurenent stage 2.

Accordingly, it is possible &b prevent the occurrence

of e>é§§:sur_e failures and the production of defective

devi dsordingtodhe present cabrimgnhahe epvenmepmbss &0 prevents contact

prescri bed nenbers. Furthernore, in the present
beewtrndhersarond Hyuidd 43 andothe faso bptecat blemkntt 19s whadhdihales it possible to

apparatuses 7 1 that hold the cover nenber 70 is :
prevedy tliiexded @ thd\perfdratansais il the éasBdptidabatemerit, 191 n$i eddition, it is

t he hol di ng apparatuses 71, a support apparatus may be
pd3kiBiéi 18 BebaliBRthe SURBRSH SF IiMRdsHR¥ G hay BERH af Ehe%@c&dak?ﬁqu!i%I %C to

can be inserted into and retracted fromthe | ower Si
f l.i.qui d . r.Si k4. In addition, in the
Cl%rnetégﬁ?mg% %{éﬁéﬂﬁ;ﬁ]{bg& gﬁ%{/@? hrlr(g'nber 70 is disposed on
the lower. .side of the flat surface 31, hut the ¢qver
menbdR %ﬁﬁw%dmgég shepreseab pmbodiment, Benplsg PespibIE (o use the
<Sevent h Enbodi ment The fol | ow ggq expl ains_a _seventh
seeqrsdifui hE. to pficiently ang isatisdadtertly sédap wurfecsn fliquid, eentact surfaces)
parts that are identical or equivalent to those in the
ofpndzodberkmemblers ches sentactiibe irsatiquid 4<) duéng the expasasd of the
synbol s, and the expl anations thereof are therefore
suBStEP| fof &ehnle, aRd GpRe suifRel19ldf oM ABsttRX stag@X Phiad the upPer
exenpl ary case wherein the substrate stage 1 is
suftaSP PP 6 AN lggxﬁkﬁ el Weﬁé&éﬂ:ﬁl#ﬂ’i@ B&stoIL E@gﬂeb&ﬂ'ﬂ&’e

"

I nmrer si on ne A Whéh the ¢ g process |

erforned; ho r, simlar to.the di nent
ot S Grapitraniiees fad e BrodsBubr Bf SRS s e by the

dunmy substrate DP, which is held by the first hol di ng
coptaminatton of {hese RESsHbed INeRBSTE. stage 2 at this position.

FIG 25 includes views that show one example of a )

| i quikirthemmeors] inthepresent embadiment ot Iasipartof eah ofdhehelding

enbodi nent. In the present enbodinent, the |iquid
apparatuses 71 that hold the cover member 70 is provided to the flat surface 31; however,

O=

instead of the hblding apparatuses 71, a support apparatus may be provided that supports
the cover member 70 so that it can be inserted into and retracted from the lower side of
the liquid immersion member 4.

In addition, in the present embodiment, the cover member 70 is ciisposed on the
lower side of the flat surface 31, but the cover member 70 may be disposed inside the
opening 24.
<Seventh Embodiment>

The following explains a seventh embodiment. In the explanation below,
constituent parts that are identical or equivalent to those in the embodiment discussed
above are assigned identical symbols, and the explanations thereof are therefore

abbreviated or omitted.
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i mrer si on nmenber 104C conprises a shutter nechani sm
74, which conprises shutter nenbers 73A, 73B that are
waele®possssd i n the optical path of the exposure PCTM20&L057817
between the | ast optical elenment 19 and the substrate
stage 1. In the present enbogfi ment, the shutter
mechani sm 74 conpri ses: recessed parts 75A, 75B, which
are fihierfelowingiterd cxplaims ag greraplary essc whereanihis sabsiata age 1 is
part 23 that define the opening 24; the shutter
dispestrbats: pt3AjonZ8 Bhicktit eppoacsethe tiguidl imnersibe member 4 pdsethe
in the recessed parts 75A, 75B, respectively; and

clé@@inpoprocsss TPprforBBd; hokietdr, sifflat &PMb kmboliniy HiRGussé®above, it is
shutter nenbers 73A, 73B. The recessed part 75A is

algpooﬁdgﬁ@le' 10 dtlg%%se e %hgﬁ%ﬁ ﬁ%@tfat il @AfhqE hdlf %ystl?&ﬁﬁgholdmg part

I"ate part I nes t e openi ng 24,
4 ec sed .Nn_the - Y si de i nner
1% e desP Mo s 2 Rl 53 ¢t det i nos ¢ he
opening 24, The shutter nmenbers 73A, 73B are a
shapéa% Thinclides Yigws thatphavs onesgxamplgo gﬁ Eq‘tlgrb‘&meé“% member
noving with respect to the optical path of the
10¢fmssonding toghe seventhyembledinagmér alni the prsbent smbadiment.che liquid
76A, 76B. In the present enbodi nment, the shutter
imierkien snehtbr 104{Bcanprisea|aahhwermﬁec|tmsmq4i, whidheodpaisesadhutter
directions. The shutter menbers 73A, 73B are capable

m&hb&BYSAI MB AR AR didposdll ke 6 RRABSAH oPBlelekpdffe iZRBIDetween
the operation of the actuators 76A, 76B, respectlvely

B D e T Spoced i m Lhe
e 3%k R shBme by SRS HE ?ﬁcﬁpgmﬁ, e

qu]wd LQ via the first supply ports 4 1 in order

or/nBs whichae formsd insths drner Sirace’ oF e scqandalzse ear 3 that define
opening 24 with the shutter nmenbers 73A, 73B during

the hpendnghithgstofitet memberst738p 738 avhich arrecapatile of beieg disposed in
[iquid inmrersion nenber 104C, and the like, the

. the edtessel panpas AL 168, respedivalye and AguacisWSAQ 76B /which afFcapable of

as to dispose the shutter nmenbers 73A, 73B in the

m%ﬁ@ kHshéfler ASmBESMBAI TR Gl"hezégéssa“&{r?byA is fOEMQPRhE Y side
I's closed. The first space 9 1 is forned between

1n££}esu}f§§e oftRL Eecc%hd S a‘teenfarll{ 2311?1a@&q'1nte?ﬁle opening 24, and the recessed

part 75B is formed in the —Y side inner surface of the second plate part 23 that defines
the opening 24. The shutter members 73 A, 73B are plate shaped. The shutter
members 73A, 73B are capable of moving with respect to the optical path of the
exposure light EL by the operafion of the actuators 76A, 76B. In the present
‘embodiment, the shutter members 73A, 73B are capable of moving in the Y axial
directioﬁs. The shutter members 73A, 73B are capable of entering and exiting the
recessed parts 75A, 75B by the operation of the actuators 76A, 76B, respectively.

For example, when the substrate P is being exposed, the shutter members 73A,

73B are disposed in the recessed parts 75A, 75B, respectively, as shown in FIG. 25A.
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shutter nenbers 73A, 73B, and the second space 92 is
formed between the shutter nenbers 73A, 73B and the

wepstizssse stage 1. The control apparatus 5 sup@l/iEe09/057817

the first liquid LQto the first space 9 1 via the
first supply ports 4 1 and s@@plies t he second quuid
LCto ihe second ssac via the second supply
Thexontfo} appaatuy Jsuppdee ﬁélqatsieﬁqﬁl Yép g first spprly @artwl i order
the shutter nenbers 73A, 73B. Furthernore, in the
togems thetimendssidn spast LSt he shutter menbers 73A, 73B are
di sposed i nside the opening 24 and are configured so
t hat Ihloeder td close the@periag 24 gvithdhe ktaitey flembetse’ 32 I8 Baturing the
“menbers 73A, 73B may be di sposed bel ow the fl at
cl&anidP]he ﬂas@éptﬁsﬁpé'léméxﬁtel oU R equikinfR&GSioR mdibd 104t Aidithe like,

i mrer si on nmenber 104 In the present enbodi nent, too,

th%gﬁg ﬁﬁlﬁﬂ%ﬁ%i’u qﬁ?éct&a?ors t7@ g6 ?#o oéé g'g:nsh tter
migpfiraa. TP & htosg@ﬁg X himg Pm‘%%ﬂ FAkby:dhe opening 24

bel ow, constituent parts t hat are |dent|cal or
is glosed, a| stiirsispaer 2 bisi farmedebetwessithedast aptisakelpmeridl Sand\the
are assigned identical synbols, and the expl anations
shuttenrmerhbers @3 AhéiR fand¢heaeiooml/ spate 82 orfooned batweertthe Ishatter
“the enbodi ments di scussed above expl ai ned an exenpl ary

méabérs TBA[ PIB ahidteeabithtsstpgd V. ports 42 are disposed in
the liquid i mersion nmenber 4; however, the

char aglegloh&bll 4pphidts ﬁét{;})&)ﬁésetﬂe ﬁ?stt ?iﬁuitdrﬁ) &) @Rt space 9] via the -

enbodi nent fromthe other enbodinents I's that secon
t r Qi rescrlb ,
ﬁ%ﬁ:ﬂ]@;h .ﬂ%?%ﬂ;lposeéppq leS thepsoech)r?(ﬁg%ul&’ {_,@ V\ﬁ ensec?ncF %)aggg?%a the
t he | ower surfac of a.liquid.i [ Si.on
seqRUSuPP ROrB A2 e SWEW*‘FWAR BFRING & 1 %aw&r@rgg? shyyiter
exposure ﬁgaratus EX according to the eighth
m 8i7AAn?3B. n FI G 26, a neasurenent stage 102J

conpri ses the second supply ports 142J, which are
di spdaettiermmorthia thepesers embadieeht] tiodf shutter members 73 A, 73B are

disposed inside the opening 24 and are configured so that they close the opening 24,

however, the shutter members 73A, 73B may be disposed below the flat surface 31 or

above the upper surface 25 of the liquid immersion member 104C.

In the present embodiment, too, the last optical element 19,'the liquid immersion
member 4C, the substrate stage 1, and the like can be cleaned.
<Eighth Embodiment>

The following text explains an eighth embodiment. In the explanation below,
constituent parts that are identical or equivalent to those in the embodiments discussed
above are assigned identical symbols, and the explanations thereof are therefore
abbreviated or omitted.

Each of the embodiments discussed above explained an exemplary case wherein



10

15

20

25

measur enent stage 102J. The second supply ports 142J
are capabl e of opposing the |ower surface 2 1 of the

wo papaiteBss4mrer si on nmenber 104J. The second suppb@T/pe200%057817

142J are connected to a second supply apparatus 146J
via a passageway 145J. The p@ssageway 145J conprises a

suppl y passage i ch i nsi de the

the sécopfl sy pg@%@%ﬂf%y%% té Ewgaxg@w N RETPEF 4;drowever, the
formed froma supply pipe that connects the supply

chaeasteaigaathat difigrantiates deomighth epybodinegmp from the othes gmbsmbments is
explained in the sixth enbodi nent di scussed above, the

thpr eserd supplyquirts#A2] areppovideitoa mresceibedrmehiber, Whichiidisposed at
is for partitioning the optical path of the exposure

a bbsiiin debwHiEH WBEFoskelldwér RPfat&2] ofd B&iﬁﬂtimﬁl%rs%}gmtaﬂlﬁer 104J.

substrate stage 1 into the first spacé 9 1 and

fif’gé‘ﬁgi?@ﬁ%ﬁ (R e kAP O SDfe ?%MA"EX

Ia|n he .s venth nt di scussed a
acepRiy i e ghb B, s B it 2B e T iR Sp S 2 Fopaprises
partltlon the optical_ path_of the exposure |ight EL ’
thp secpad sSURME Perss 1424 pwht,cgwr%qilém@ﬁti in the yipperisHefacq Hsefthe e
stage 1 into the first space 9 1 and the second space
me@urchirat stage 1. appesedond sépry ppits &42Jtanecdpabletof bppesing the
LQto the first space 9 1 via the first supply ports 4
loweBnd a6 PP bf t liguéd meaenidbnlmhebet 1047.t ol vecaric@pply ports 142
space 92 via the second supply ports 42 in the state

arbRERRRJLHE séé%ﬁ@ @&lppw Bﬁ;ﬁa\fatﬁ@ i 1@3 43 %ass%ﬁv@i} 58, The
dlsposed in the upper surface 14 of "t he neasurenent

pa?‘s wa %g%SJJ’rFE %SEJ}% itgp%yéaé% l%cl;} %f fohggd insﬂllé l¢ et her

Y0 “OppBse one ‘ano

and the cove nber 70 i s disposed.in e o .
MEARIFEHANT StAge E@?ﬁe %‘lﬁlr%Pa}SFWaELW BER Feormed Bomatiun @tnle%ﬁhat
el ement 19 and the substrate stage 1. The contro
conperts theupply Passageveyandrthe S@f@ﬂ@ré!llmly epnaraswe4dnt
surface 20 of the last optical elenent 19 by
per f oAsexplpitdikinrthe sixtrembmpanerti discussetl iabdver theqresest ¢rhlsodiment
first liquid LQ using the openings 50 in parallel with

cdnfises!P Bbver aiR@ibat 70 whivh iscar patbifilbhia the@ptichlsHth bf Gibiefposure
LQ using the first supply ports 41.

“light EL between the last optical element 19 and the substrate stage 1 into the first Space

91 and the second space 92, and holding apparatuses 71, which releasably hold the cover
member 70. Furthermore, as explained in the seventh embodiment discuésed above, it
is aléo possible to use the shutter mechanism 74 to partition the optical path of the
exposure light EL between the last optical element 19 and the substrate stage 1 into the
first space 91 and the second space 92.

The control apparatus 5 supplies the first liquid LQ to the first space 91 via the
first supply ports 41 and supplies the second liquid LC to the second space 92 via the
second supply ports 42 in the state wherein the second supply ports 142J, which are

disposed in the upper surface 14 of the measurement stage 102J, and the lower surface 21



In addition, the control apparatus 5"by perform ng the
recovery operation, which recovers the second liquid
wa.ehoaa2sset a | i quid recovery port 147J di sposedPCTIR20e9/057817
liquid imersion menber 104J, in parallel with a
supply operation, which suppb8 es the second liquid LC
usi ng the second supply ports 142J"can cl ean_the | ower
ofdhe Hgid immergign mgmber HIH gre saveskoapPAtRISanghay and the cover
upper surface 14 of the nmeasurenent stage 102J, and
member T0kie dispasedtin thecopticaltpiath pffthe exposaredight iigritetween the last
expl ai ned an exenpl ary case wherein the second supply
optietl elerhdit ) 9aind tiih spsisélstage 1.he nmeasurenment stage 1027,
but the second supply ports may be di sposed in the

SubstTiRY @nfbPdfparatusBYcan@Idafl for @anﬁﬂ%, the eRéfdeNt surface 20 of the
operation, which recovers the second Iiquid LC using -

5 s BB e B B St Ry AR

.th econd. suppl.y ports, in the state wherein the .

liqui R iy the @bonidescyy ipyparallkith thesveply RioRowhch supplies the
oggsses t he second supply ports, which are disposed in

firshliquig h&} using thg st sBpRlY perie4bubstrate stage 1, it is
possi ble to clean the |lower surface 2 1 of the liquid
i mrerlsiadditioethe comtrod appesatup perbysperfoamengliBe ofcovdre operation,
substrate stage 1. In addition, the second supply

whieh kécolery tiesepbiiigled LCusthg WN@RE eecdwelygiort 10 disposed in the

- distinct fromthe substrate stage 1 and the
10 lldgﬁnﬁgt%lﬁlﬁeﬂﬁ?{ me 2&? S%%)’Il};/ Bg%ﬁ?s\xfl;ﬂﬁg tsuﬁsptll}é B % al?(?]rg ¥kh supplies the

secondl.iqw d.LC may be al so proyjded to,the 1iquid

sePET 8 H s e ® s el pft VG e i oe 18 Sorpee 21 of
the Ji.quid . imrersion er 104J may, be used in '

the E\‘ﬂaﬁdl IgymeRFipp Mefbes &Jéﬁgg YBBF Syrises {4,0fthe egpurpment stage 1027,
prescribed nenber (the neasurenent stage 2 and the

andjthelike.whi ch is disposed at a position at which it
opposes the I ower surface 2 1 of the liquid inmersion
e nb dfurth@ddore Fhe preasentendbodinmerit beplained An ekemopigly @sgivhérein the
enbodi nents di scussed above, the first liquid LQ or

15 scbbl SppRbrisi 142 Greldispodd iR Mhd meiSaYerht SREO V67 Butthié S&ond
a liquid recovery part ‘

supply ports may be disposed in the substrate stage 1. By performing the recovery

‘operation, which fecovers the second liquid LC using the liquid recovery ports, in
parallel with the supply operation, which supplies the second liquid LC using the second
supply ports, in the state wherein the lower surface 21 of the liquid immersion member :

20  opposes the second supply ports, which are disposed in the upper surface 13 of the
substrate stage 1, it is possible to clean the lower surface 21 of the liquid immersion
member and the upper surface 13 of the substrate stage 1. In addition, the second
supply ports may be provided to a movable member that is distinct from the substrate
stage 1 and the measurement stage 2.

25 In addition, in the present embodiment, the supply ports that supply the second
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di sposed at a position at which it opposes the | ower
surface of the liquid innmersion nenber, either with or
wowdoboesssasi ng the [iquid recovery port 47 (thect/irpaosdsisi7

recovery surface 33). The liquid recovery part

di sposed at a position at wh®%h it opposes the |ower

ce of the |iguid on nenber can p vi ded

liqigs ma’ilaye%%}ﬁq Rrovt é o igmgrsige memper 12, Bad the'sS6ond

measur enent sta or both. Furthernore, each of the
supplytperts of ﬁlﬁétﬁlué? gmnersmtmnbﬁé A94) mpy begsesdn peralis] with the

expl ai ned an exenpl ary case wherein a prescribed
seomrdsmpplyepogts 142 hef the psiscaibed ¢l (the mdasumpeststegeehand the

stage 2, or the dummy substrate DP) is disposed at a

li Swﬁlblpﬁz didpoddl £hh PdsitiRRRO SBchtinepdos¥ethe fdidraafack 1 6ffthe
the liquid inmrersion nenber 4, the second liquid LCis

&Fh %qn&ﬁﬁxq@gfe bet ween the | ower surface 2 1 of

I mrer si on nmenber 4 and the prescribed

the ?g@&%‘%%f%&ﬁ.t TR haihel B Bt é&fcﬁ%%@é’bove fhe frst

the liquid recopvery part is disposed at a S|t|QP
ligyed ER ar thepysiserdiayifd-G, ghbethsmay be ecayerehusing gdiqyid recovery part
i mrer si on menber, then the second liquid LC may be
disposed/gd fostiontag webight ih eppdsefuthd lawarsnegfaespfitheriguid gmmersion
toward the | ower surface thereof in the state wherein,
mémbergeithep with dr vdthopeasingth?4iquil ret@&edpdry 47 (the tiquidrecovery
menber 70. In addition, as discussed above, if the

sukﬂa@éli'»ﬁ ' TheYighid r@@ddery ﬁarfjdllmwgt PhosRidOa viHiEit %bposes the
it opposes the lower surface of the liquid

‘gﬁﬂﬁ%@ed @E?ﬁé@gﬁiﬂ%‘w‘l AEERRER, b ifiok o Tob cliEhnle
f. the |i I nmer si on rthernore, each of
Ugﬁgﬂgﬁag$ﬂ dﬂﬁwg$ﬁﬁPH£§£%§8fH@ﬁts discussed above
expl ai ned an exenplary case wherein the first qui d
LQ i Fusthemrereeach of e sixth ghroughegighth e!ElbéPfi’énftlﬁ%dlﬁ‘NS%qd above
supply ports 4 1 in order to clean the last optica
explagmeddran ek®@mplaoyvease whezein b pagscmbed mepbet (£igatthe substrate stage 1,
distinct fromthe first liquid LQ may al so be supplied
thé ehehfigerhertStage Ra6£thd dimvhyBsubkieaté DPYfis &bk atPpdsitich ak - which
For exanple, it is possible to supply a cl eaning
it opposes the lower surface 21 of the liquid immersion member 4, the second liquid LC

is supplied to the space between the lower surface 21 of the liquid immersion member 4
and the prescribed member, and the immersion space is thereby formed with the second
liquid LC; however, as discussed above, if the liquid recovery part is disposed at a
position at which it opposes the lower surface of the liquid immersion member, then the
second liQuid LC may be sprayed from below the liquid immersion member 4 toward the
lower surfaée thereof in the state wherein, for example, the opening 24 is closed by the
cover member 70.

In addition, as discussed above, if the liquid recovery part is disposed at a

position at which it opposes the lower surface of the liquid immersion member, then the
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liquid that contains, for exanple, aqueous hydrogen
peroxide. In so doing, it is possible to clean the

wepmpgesss4 surface 20 of the |ast optical el eneptT/12009/057817

satisfactorily. In addition, in each of the sixth
through ei ght h enbodi ment.s dilscussed above, additiona
UId supply ports _nmay be separately provided in the
Sew liguid, LEfrthn@ supphed §Qrp¢eqa91p§‘@ Wtasthaﬁqmdﬁ%f:%@ Rariyti ef the
(e.g., the first liquid LQ or a cleaning liquid that
ﬁ@ﬁdﬂmgmﬁhmnnﬁnbmnthe first liquid) may be supplied to
t he upper side space 26 via those additional liquid
. supplPartheriidie, dath bhihg sixals throlidheeighth Bhpodipeshast distussddabove
be perforned in parallel with the operation of
expHRRIDAn G emBRry édsé whieleiiv it & 1¥udd £.08s Sigphibd fHRE |fﬁfst space 91

ports 4 Fur't hernore, 1 n each of the enbodi nents

1.
v1£I {h%cfﬂg‘t s%gglgs)%ﬁgl tnp Srdef f o(.qga.nl th ﬁsgoﬁ%afa%%kﬂ§ however, a

amonl a resen nven roni1s no nm't ed

-61%123{& hqé“d éﬁfﬁs @Uﬁwftﬁﬁ%ﬁﬁwﬁ L%@eég@k gﬁﬂa&d}ea st

_tetranet hyl ammoni um hydr oxi de, or sone

SPG | viathedirst w«vpé risidd . adigt example.iihis @assiblefo wipply a cleaning
enbodi nents di scussed above, ultrasonic cleaning,

ligadd thiat ¢omeing, $oneixbmate, mo@mhydrag@memoxdw edh sb doingeit is possible
second liquid LC, may be used in parallel with the

to @Raw eheCdnRapénl SuidcR VST thd 4kt dpticadl @merit N9 s@ifactaiilypat h
on the enmergent side (image plane side) of the |ast

opti rq.gladﬁhgﬁrqﬂgza ofthe %]1;2&1 tﬁ%&ﬂgﬁ% h?r{]e Qédlﬁ@ﬁts g}/s%%%gal gl!rove,

according to each of t |scusse ove
led,.with th ve

adfionat i Miobfo Pty Bacrpfifdy %O%dcela B TReSHitipichpF he first
system PL, rQjection optical stem wherein the

sugplyiRoHp 4baﬁlﬁt hligHd (5-e ﬂt?efiﬁﬁt lsqlaa@dmﬂéé?ang}gdr@%ﬂ@éas distinct
of the last optical element 19 is also filled with

from ¢he firseliquidsorpbesiinphied foothe appensids, spRET24 vie drosapdditienal
Publ i cati on WO2004/019128. Furthernore, although the

liduid supply wprisd LQAhigcaseiche afpplinepesatmchageby serfhirmed $is patallel with
above is water, it may be a liquid other than water.

thE@ﬁerﬁthﬁ llying' the ﬁ}s‘fe AqRAISD Rladhé Arsd 8@ é’ly ports 41.
hydr o-fl uoro- ét her (HFE), perfluorinated pol yether

( PFP%&%@L, il eQ&H of tRE eltnggdﬁrlehfs discussed above, the second liquid LC

contains ammonia, but the present invention is not limited thereto; for example, the
second liquid LC may contain choline, sodium hydroxide (NaOH), potassium hydroxide
(KOH), tetramethylammonium hydroxide, or some combination thereof.

In addition, in each of the embodiments discussed above, ultrasonic cleaning,
which imparts vibrations (ultrasonic waves) to the second liquid LC, may be used in
parallel with the above cleaning process.

Furthermore, the optical path on the emergent side (image plane side) of the last
optical element 19 of the projection optical system PL according to each of the

embodiments discussed above is filled with the first liquid LQ; however, it is also
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as the first liquid LQ In addition, it is also

possible to use various fluids, for exanple, a
weupenessss i cal fluid, as the first liquid LQ PCT/JP2009/057817

Furthernore, the substrate P in each of the

enbodi nents di scussed above Tk not limted to a

sem conduct or wafer for fabricating sem conductor
paseiblectaadopfy s the prosctign watic sytterd Rlo 2 projectiopapprd sygem

gl ass substrate for display devices, a ceram c wafer
wheeintthé optidal pathreg il incidemtastts, (object plencside)iaf she lpstaipticalf

a mask or a reticle (synthetic quartz or a silicon
eleyaénarp is hisd filled wethdighid andistdred i, fordyaaipid, PET Ihitgnational

exposure apparatus EX can al so be adapted to a

| PEHIRRHGWC908/01 PR, Scanni ng exposure apparatus (a

scanni ng stepper) that scans and exposes the pattern
of t r | [ . .
the. dopRerd PholdN G POIURA L O oAt 8615 PRBEUMR] Biscussea
proj ection exposure .appargtus (a stepper) that .
aHGYE ISCRaPYy &u%glfeeapéqwﬁ SOt Bep e p%aﬁ%aﬁ%al?a dviglsg ppeifle to
field exposure of theﬁfat_tern of the mask Mwith the
usgdy drovilegra-cthes (HEB) pediveripated palysthgr (R yFapblineoil, or the like
Furt hernore, when perform ng an exposure with a
asshefirsaliguiddj@ at Insaddition it ishesqpassibit toase optowsdluidsy firerample, a
PL is used to transfer a reduced i mage of a first

su?%ﬁﬁéﬂfﬁﬁu,qsméqiﬁuhﬁﬁdg(),e Pin a state wherein the
irst pattern and the substrate P are substantially

stat| EMnor@,&h@ Euﬁfé’ﬁth i‘nréﬁc}fgﬂh_@ %Idb%ﬁin%"té Sééus&ﬁsathﬁ@eis not

PL may be used to performa I el d exposure of
.sub te.P ' d d i f
SR ona 5 S PSS e RERa B ARyt cn oo v

attern in a state wherein the second pattern_and the .
3 msétt?ag%em@i% aéi&% pubstrate fpr display deyigesy 2 cerami,wafer for thin
sti tchi .n% ta/sge full-field exposure apparatus). In
filadoiiagnedie, headse oxthe originaplatesd agnpkragetiglp fayathgtic quartz or a
al so be adapted to a step-and-stitch type exposure
sibqamawaet) shdt iwilised b @a e postate/appaenss. t he substrate P and
transfers at |east two patterns onto the substrate P
SO t hpe dxpBstir@hfpabid EX|chy afbBeaRasied o d fiefdtl-5dalRype scanning
the present invention can al so be adapted to, for

AP SR AR B el SRRt s

by synchronously moving the mask M and the substrate P, as well as to a step-and-repeat

type projection exposure apparatus (a stepper) that successively steps the substrate P and
performs a full field exposure of the pattern of the mask M with the mask M and the
substrate P in a stationary state.

Furthermore, when performing an exposure with a step-and-repeat system, the
projection optical s&stem PL is used to transfer a reduced image of a first pattern onto the
substrate P in a state wherein the first pattern and the substrate P are substantially
stationary, after which the projection optical system PL may be used to perform a

full-field exposure of the substrate P, wherein a reduced image of a second pattern



10

15

20

25

projection optical system and doubl e exposes,
substantially simultaneously, a single shot region on
WO bepogedssi rat e usi ng a single scanni ng exposurBeCT/aE009/057817
di sclosed in, for exanple, U S. Patent No. 6,611, 316.
In addition, the present invEhtion can al so be adapted
to, for exanple, a proximty type exposure apparatus
pagtigly-supetppess thy Bansiarred firsh nafemyin ajstateywhereipihe segpad pattern and
present invention can also be adapted to a twi n stage
the yyhstratefbare sebstgnpiallyp staionamh (ashn e stifghingdypeafubl-igld kkpasure
of substrate stages, as disclosed in, for exanple,
appafatusiat iarddides, the sBkhingype éxpdbific 4pparatas cartaldbBe dfipted to a
The type of exposure apparatus EXis not limted to a

_ _ rat u
S B e SRR P and

tra?’ng&sc f?(rigalﬁg Wdé%aqg}[risco%’to Hllétngs?theaﬂ’ g‘oothggthg% rgl%:‘ %ag?ﬁ@g;f)%rg?sed.

exposur e appar at uses t are us
for exanpl.e, liquid crystal devices or displays, and
o exbadbigh st SR inn Al it SPat i g
thin film 'rra&ggti c heads, inmage capturing devices
eXPOSUIS Pppanstuy tahedmbiaes onvEnbstete itheapattermyat ¢wp praskpthrough a
reticles and masks. Furthernore, in each of the

prejebtich omitaksydiestarskdohbbbaxpesess substpntsally simsltafeotusly, anssdde shot
stage 1 and the substrate stage 2 are neasured using

' regidn ioAttRE §1fb%ﬁ’£f6fu§ih% 9)tighdRchfidihg eQpaRtles 85dikél6&id in, for example,

Interferoneters, but the present invention is not

uls, PLtElt?ﬁ\I&rl% Alfe. T a@&iﬁtgfﬁ l{‘?ﬁ Qr?&n?ﬁﬁr@fﬂt%n SHSAK B RMpRE to, for

used at’ detécts a sca raction grating)
royvided t.o.each of the stages 1. 2. In this case,  a

xaiglc: 8 LR b poig prRaldt s e Pimrhr e ot A

system gnd the encoder system may, al so be adopted. In

addi tIP&aShUPﬂ’ S BHSe IyrRtien e A bR adagteddn adwin S{pgsape

an ArF exciner |aser may be used as a |ight source
expppuae aprasatush avhigfeenmprises a phuraliy of ahstratgstages.jag disclosed in, for

whi ch serves as the exposure |ight EL; however, as
exdimpid, O58.Patent Nosr 6,845093, 6,208,487, dadtc262, 6. 7, 023, 6 10,

a harnoni c generation apparatus may be used that

out pufte thpe SskpbiE hppirdths BXSHSY 18R8dtoQf sedliconait @ device

that conprises: an optical anplifier part, which has a

| faﬁﬁézitgn%gﬁlgst%g!r ﬂﬁ)ﬁfatl!lg tgyttegﬁgélé%glfe %%ytﬁﬁs ?%&gﬂuf t:RE ?ﬁittern ofa

sem con aser or aser

semiconductor device, but can also be widely adapted to exposure apparatuses that are
used for fabricating, for example, liquid crystal devices or displays, and to exposure
apparatuses that are used for fabricating thin film magnetic heads, image capturing
devices (CCDs), micromachines, MEMS devices, DNA chips, or reticles and masks.
Furthermore, in each of the embodiments discussed above, the positions of the
mask stage 1 and the substrate stage 2 are measured using an interferometer system that
comprises laser interferometers, but the present invention is not limited thereto; for
example, an encoder system may be used that detects a scale (diffraction grating)

provided to each of the stages 1,2. In this case, a hybrid system that comprises both the
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anplifier, and the like; and a wavel ength converting
part. Moreover, in the abovenenti oned enbodi nents,

wodob/124564 i | | umi nati on regi on and the projectipaT/iEgowIF7817

are rectangul ar, but they may be some ot her shape, for
exanpl e, arcuate. Furthernor@ in each of the

. Pe?ggodl ments di scussed above, an optically transm ssive

romeder; iyslgm #idtBe pnooder ysten Hay a1§ﬂ Perdtnie-pat tern

(or phase pattern or dinmmng pattern) is formed on an :
opt i dala¢itionginsatisef the embhbdimentsaliscussed above, amdrk gxcinfer laser
such a mask, a variable pattern form ng nmask (al so

maybé astdan aeighctdlmai dppamasls, thatipeAsrhiey ArReskmenlasarlightagsch
generator), wherein a transm ssive pattern, a

- seﬁ%g e tHel kBoRé hgﬁﬂEL :HowRver His@&dektin,T6r Bahipk, . SSPatent No.

formed based on el ectronic data of the pattern to be

7 @@@ﬁgg ’hamt?(yr’{g Ee%é?%g)élaa%ggé ﬁ]%lﬁrg%\?%rﬂsg% IIa?But?F@:misgd light witha .

or m Kk co rrises a.digital. m.cr rror eV|
WG TR el Eitmetisgr i oRbinal i et B yach Fgesolid
di spl ay device (spatl al _light nodulator). 1n addition,

statpdaserdeshi soureq (urk as @ DB seatiepnaetar lagenes siibsr lasererfiber

~with a non-enissive type image display device, a
~ ampgifiegrand ftios lifkay gndip reaveliengthichavertugpart. s @doreose] in the

| um nous type i mage di splay device may be provi ded.
aboxéeneitRaed Emdodigients, bothiRilubiifgionegien aihdthl PpyojeetionGegion are
i nclude a cathode ray tube (CRT), an inorganic

WthéPmay Be §orﬁé 6@1%@%&1aP %P&Eb?rﬁil& arcuate,

el ectro‘)um rnescence di splay organl c I'ight

emt tc}}url%erqnorg el)n Cs:as p?%‘tﬁg (3%?2%? In@ﬁts 1Ecu% % :gé‘p BP?Cally

fiel em ssi oh

BB SRR DD giangagsaﬂgﬁéﬁ%a%ﬁlgtg;g‘ae grgé agpattern or

exposure apparatus that is provided with the
dipygipg pattesn) is penmess) onsapsapsigalby transirissiveesupsteates however, instead of
i nvention can be adapted to an exposure apparatus and

suah aexqsh.sd veyiabkt padterit foarhingonaskt(alss ealiddeanmlartrenicimask, an active

optical systemPL. Thus, even if the projection
m@¥K, bE insds loemRrRlor), WhBin AlEamikdee %ae@ﬁis dr€fldchig8patéedh, or a

be'radiated to the substrate throu optical nenbers,

li %‘iﬁ Egntglr?i% é?ﬁ?ﬁ ZS dfogxggc(i: 255811 %H%[e%‘chﬂig AT trPphildfn tfooJe’E%iiosed,

etween t
may be used as disclosed in, for example, U.S. Patent No. 6,778,257. The variable

- pattern forming mask comprises a digital micromirror device (DMD), which is one kind

of a non-emissive type image display device (spatial light modulator). In addition,

instead of a variable pattern forming mask provided with a non-emissive type image

. display device, a pattern forming apparatus that comprises a self luminous type image

display device may be provided. Examples of a self luminous type image display

device include a cathode ray tube (CRT), an inorganic electroluminescence display, an

. organic electroluminescence display (OLED: organic light emitting diode), an LED

display, an LD display, a field emission display (FED), and a plasma display (PDP:



substrate and those optical nenbers. In addition, by

formng interference fringes on the substrate P as
wolceehzssed in, for exanple, PCT International PCT/JP2009/057817

Publ i cati on WO2001/ 035168, the present invention can

al so be adapted to an exposuf® apparatus (a

l'ithographi c systen) that exposes the substrate P with
plgsma displaypanchace pattern. As described above, the

exposure apparatus EX of the present enbodinent is

manufEech of &¢ empodisenibiiseuysedatiove sxplainsy sn examplary oasd ¢f an

as each constituent elenent recited in the clains of
exipbsurp agseaths thppis ipeatidaiwitk thetprajectisresyticabgdtem PL, but the present

mechani cal, electrical, and optical accuracies are

in0@itidh 2h 86 adapfedaid BHcRpdUES Spphpith Ol MGEXPbARd BiRthod that do not
adj ustnents are perforned before and after this

g ! adi ' . . _
5 B TElckrol B5UEL BB 2ral SRRt EU, GOk RYToRAY e PL s
adj ust.ment to I eve nechanjcal accur for th
o S04p e oeiiin ot e FEfidel b sAGHf-BtoneR prtiT members,
achi eve el ectrical accuracy for the various electrical
sugly as lepsies, arleangpapasion gpacg 3 e formgdima Pesspakadyspace between the
apparatus fromthe various subsystens includes, for
substeatp ] tho$ecoptieslmemberk. i nt er connecti on of the various
subsystens, the wiring and connection of electrical
Ci r cUhtadditiaf,tyt foemidigihtetferthce Gpee6ih tHekubdtratd R as disclosed in,
at nospheric pressure circuit. Naturally, prior to
10 foPSXnIEN PEET IddEn RGEPHIRELES FETIV01 B 51 B tRXHRSHE Sivention can

apparatus fromthese various subsystens, there are

| s0 1h S f N LNdk Wi
I BB G S Yop RS R BR WSO P s
aratys fromthe various subsystens is conplete, a
S“ggtgaﬁ? l’f@ﬁ’s‘?{‘/’é"'a&tﬂ?i@{‘%‘?’ﬁer’i"s performed to ensure the
various accuracies of the exposure _apparatus as a )
whol s qageribedrabpye the exposurgapparpaB EX efdherpreseni embediment is
t he exposure apparatus in a clean room wherein, for

mexdagiired by laesetnbiipg vatiowsesubsydteniss ac ivellab eavhsonstev@it ekenment
controlled. As shown in FIG 27, a m cro-device, such

15  redifeddin$RNE1 SRR EheOprestRyY hfication, ¥ Mt pedstriled Rdchamicsll Bctrical,
201 that designs the functions and performance of the

and optical accuracies are maintained. To ensure these various accuracies, adjustments

are performed before and after this assembly, including an adjustment to achieve optical
accuracy for the various optical systems, an adjustment to achieve mechanical accuracy
for the various mechanical systems, and an adjustment to achieve electricai accuracy for
20  the various electrical systems. The process of assembling the exposure apparatus from
the various subsystems includes, for example, the mechanical interconnection of the
various subsystems, the wiring and connection of electrical circuits, and the piping and
connection of the atmospheric pressure circuit. Naturally, prior to performing the
process of assembling the exposure apparatus from these various subsystems, there are

25  also the processes of assembling each individual subsystem. When the process of
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m cro-device; a step 202 that fabricates a mask (a
reticle) based on this designing step; a step 203 that

wo adwwilzssses a substrate, which is the base natecT/ah20e057817
the device; a substrate processing step 204 that
conpri ses a substrate proces® (exposure process) that
i ncl udes, in accordance with the enbodi nents di scussed

asgreRling ths BYRISHE APRETaEIS o the@atipuysUbRStERYS Samplats. ght

using the mask pattern and devel opi ng the exposed
cosrehtensive adjaistent Sepeefomaerbioiengurs tlepva2®Bs aevhirasies of the exposure

i ncl udes fabrication processes such as dicing,
apparatlisng a vetivde. p aticehginncre pit Bqeefefible toananufisdoere the\ekpobap

206; and the like. Furthernore, the features of each
apPhrabd3Gn 8ERAH r8GA bhe S SHSS@FpAD ‘ﬂYeeteﬁ@@raﬁﬁe and the cleanliness level

appropriately conbined. There are al so cases wherein

the constituent elenents are not used. As far

még&ﬁgﬁ%grn1tted the disclosures in all of the Patent

docu S suc s, Japanes Paten Publ i cation apd. U S.

Pat e[ﬁs %tm&’ntlﬂg‘. Iﬁe} %?J g‘?‘?ré?o‘%"f?et ’ﬁlﬁ &BB\?E‘“PQ%‘&‘F g1ee, 1S

enbodi mrents and nodi fied exa are incorporated
maragtyred Py @ step Ak thatzlosigus the tl@@p@@d pedorpapse af the

that exposes a substrate with exposure |ight that
mgasdedcd; arstepdd02ahatdatpistes @ rasia dsticte) pseadsanrtis designing step; a

opti cal nmenber, which has an energent surface

st E03ethAORb Eiees@XRBSHHTE WHid s (RS1B4sE @fdtereal bf ﬂﬁ:tdesktepd dubstrate
port, which supplies the exposure liquid; a liquid

prbmﬁg s ZUEWEomﬁ? s shibstf l:fs Séx h%x?‘pﬁ%e?ﬁj that includes,

I nmer sSpace SO at an optica

infE %{c%whg{ﬂﬁ BB AR R APl BBl B SRR e
cxPPRiF HETHRIEIG ek RGPS S 0 S pIRBVoR £ B S device

whi ch prevents the cleaning |iquid and the optica
asmmlﬂmg sttepm}ﬁSd@ﬁuc&Upplngeﬁhbnmn pegcesses such as icing, bonding, and

packaging processes); an inspecting step 206; and the like.

Furthermore, the features of each of the embodiments discussed above can be
appropriately combined.. There are also cases wherein some of the constituent elements
are not used. As farasis permitted,v the disclosures in all of the Patent documents such
as Japanese Patent Publication and U.S. Patent and the like cited in the above respective

embodiments and modified examples, are incorporated herein by reference.
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2. An exposure apparatus according to claim1, wherein
the liquid imrersion nenber conprises a plate part,
wokioeh2dsas an openi ng wher et hrough t he exposurect/irpees/0s7817
that enmerges fromthe energent surface can pass; the
cleaning liquid is supplied ¥@ a space on the |ower
side of the opening; and the preventive apparatus
prevents the cleaning liquid fromflow ng through the
opening into the space on the upper side of the
opening. 3. An exposure apgpABdbs according to claim
2, wherein the preventive apparatus conprises a cover
menber for closing the opening.4. An exposure
apparatus according to claim3, wherein in order to

1.cl 0sead B&RR@MpPaatls ikt tRGosEOY SibsIBRERG expdSure light that passes
preventive apparatus conprises a hol ding apparatus

1hg%ggPé§%§%§%3%¥g&%%gﬁgggﬁ.cover,nenber. 5. An exposure

aim4, wherein at |east part

of the haldin pafatuys is provided. to fhe_ liquid .

i mrerdd %HCﬂa@eﬁn &k %a%%ﬁfgeﬁgsnté RRELE X ) PRpsure light

to any one of clainms 2 through 5, wherein the '
empRrgssent | ve apparatus fornms a fluid curtain in the

vicinity of the opening. 7. An exposure apparatus

ac c oradiinsgsuipplycpoat, mhich saipplies the expostidediquid;urtain i s

formed by flowing the fluid fromone side to the other

si de AiquidEn@BRInEemBer, RRicBIPEPHbIE oRPFA{iA b immersion space so
according to claim6 or claim7, wherein the fluid

thgﬁoagﬁﬁfgtigjﬁ%va\lﬁmegptﬁe eﬁ%osﬁm PaRKESe g@ﬁaﬁttﬁéo SR hMRr fsTilled

rein the preventive par at us conpri ses

the first s Ly port and prevents the cleaning liquid
with ‘?P%ﬂf%gaﬁﬂto the upper side space by supplying

the exposure |ljquid via the first suppl ort to the
upper? gp@é{ SUpR &ort, which supplies a clean?ngplkl)qu){d Fs)o as to contact the liquid

immersion member; and
a preventive apparatus, which prevents the cleaning liquid and the optical

member from contacting one another.

2. An exposure apparatus according to claim 1, wherein
' the liquid immersion member comprises a plate part, which has an opening
wherethrough the exposure light that emerges from the emergent surface can pass;
the cleaning liquid is supplied to a space on the lower side of the opening; and
the preventive apparatus prevents the cleaning liquid from flowing through the opening

into the space on the upper side of the opening.

3. An exposure apparatus according to claim 2, wherein

the preventive apparatus comprises a cover member for closing the opening.



10. An exposure apparatus according to claim?9,
whereinthe plate part has a flat surface that is
waole@posssss ar ound the openi ng and faces the spaper/oreoedns7si7
| ower side of the opening; and the second supply port
is disposed outward fromthe7flat surface with respect
to the opening. 11. An exposure apparatus according to
claim1 or claim?2, wherein the preventive apparatus
conprises the first supply port and prevents the
4.cl eanmgxpasyiagppiratanacandiagtté plgim Rewbpreincal menber by
supplying the exposure liquid via the first supply
por t .inb2der Anclexibs vpeniap pathahel Sovee aitber) thd grecdntiveapgaratus
wherein the first supply port is disposed closer to
cdn'iﬁm@ﬁ’& h6RingBppR@tustthaRelbAabEAAhS BORE YneBfHet. 1S. 13.
exposur e apparatus according to claim11l or claim
5 12 wherein the first supply port is disposed above
the second supply port. 14. An exposure apparatus
g accor to any one o ainms, 2 thr ugh 13, wherein
5 R PR oBloellR Bl AR = e veen the
liquid imersion nmenber and a prescribed nenber.
An ex3deastrargfihe heldingapparatis agproyided &0 meilqmmmrﬁon
the cleaning liquid is supplied to a space between the
memgen d | nmer si on nenber and a prescri bed nenber. 16. An
exposur e apparatus according to claim15, wherein the
preventive apparatus prevents the cleaning liquid and
the optical nenber from contacting one anot her by

10 6Provigh E}Gpéﬁmké%gérﬁﬁls Q@Edﬁ@ﬁ@ tb By O bGMinTe thRNug ﬁ‘@dwh&‘ém

prescri be exposure appar at us accor I ng

toclaimyl t bagrier i se

e nbetrﬁe p{l%/gnthve ?p%rapus C)fh % fl \5\1/e engﬁlgg tl(l)ep 1§mﬂ¥ oPHE" opening.
7. An exposure apparatus according to claim 6, wherein

the fluid curtain is formed by flowing the fluid from one side to the other side of

15  the opening.

8. An exposure apparatus according to claim 6 or claim 7, wherein

the fluid comprises a gas.

20 9. An exposure apparatus according to claim 2, wherein
the preventive apparatus comprises the first supply port and prevents the
cleaning liquid from flowing into the upper side space by supplying the exposure liquid

via the first supply port to the upper side space.

25 10. An exposure apparatus according to claim 9, wherein



menber and the prescribed nenber. 18. An exposure
apparatus according to claim 17, wherein the
w@emyardss&/e apparatus conprises a hol di ng apparet/mE009/057817
whi ch rel easably hol ds the cover nenber. 19. An
exposur e apparatus according78o claim 18, wherein at
| east _part of the hol ding apparatus _is provided to the
| i qui e PIAtRPat bas arface st 19dispossd arpuad theyeneginggand faces the
according to any one of clains 16 through 19, wherein
spapeoptherlpwer idmeftheependng;land d curtain. 2 1.  An '
exposure apparatus according to claim 20, wherein the
f 1 ui dthe segond sesplyppgas digbdsedoutesabiomeahafl pesudfacsswith respect to
according to any one of clainms 14 through 21, wherein
thtRBeddhgscri bed menber is capable of noving wth
respect to the |iquidinmrersion nenber. 23. An exposure
5 apparatus according to claim?22, further conprising: a
stage, which is capable of noving with respect to the
liquid imersion nmber; wherein, .the prescribed
L A EERRSEI AP REN) AFGOrne iy Elalh 4 g8 Clabh 2. Whehos ur o
apparatus according to claim23, wherein the stage
conprihg peevantivenpparatus cempgises thi fiesh serply goxt ped prevents the
substrate. 25. An exposure apparatus according to
cledmngli@8d dronc¢aitactig thewpticali member byt smgplyogtbe esmsum liquid via
nmeasur enent stage, whereon at | east one neasuring
the fisdtisupplptpoits nounted. 26. An exposure apparatus
according to any one of clainms 23 through 25, wherein

10
12. An exposure apparatus according to claim 11, wherein
the first supply port is disposed closer to the optical member than the second
supply port is.
15 13. An exposure apparatus according to claim 11 or claim 12, wherein

the first supply port is disposed above the second supply port.

14. An exposure apparatus according to any one of claims 2 through 13, wherein
the cleaning liquid is supplied to a space between the liquid immersion member

20  and a prescribed member.

15. An exposure apparatus according to claim 1, wherein
the cleaning liquid is supplied to a space between the liquid immersion member
and a prescribed member.

25



the second supply port is provided to the stage. 27.
An exposure apparatus according to any one of clains
wddoobhesssgh 26, wherein the prescribed nenber PGI/JP2009/057817
cl eaned by the cleaning liquid. 28. An exposure
apparatus according to cl ai M27, wherein the second
suppginport is disposed in the liquid innmersion
1 CHIPEUESRBPHABIS AFGBEIAE M HigER lﬁswlaffrslaosed so as to
oppose the second supply port.29. An exposure
apparth¢ preverstvsragpargtus prevents dheecledning hqurd and theraptighl e@nber
wherein the second supply port is disposed in the ,
frérh @uhtdctingdfedinothenByrprividingda batfie kgrosei theaippiadlaheifiber and the
according to any one of clainms 1 through 29, wherein
m@ﬁﬁbgﬂgghgefnnerS|on menber is cleaned by the cleaning
[iquid. 31. An exposure apparatus according to any one
5 of clainms 1 through 30, wherein the first supply port
i's disposed in the liquid imersion nmenber. 32. An
Xpos e appar at us,_accor t.0. a one of clainms 1
1 oA R O HBPRRS SO RIS R oatRae Borpr | See. an
al kal i . 33 An exposure apparatus according to any one
of clthe hagrier SOMBiRGH 2 Sovermumtes, whishisrdisnosed %twquéie@ptwal
recovery port, which is capable of recovering at |east
memberm‘ndttlmeplexqrﬂsdmmbequi d and the cleaning |iquid.
34. A device fabricating nethod conprising: exposing a
substrate using an exposure apparatus according to any
one of claims 1 through 33; and devel oping the exposed

10 18 UbStAﬁE)gyosﬁl%t éa:gﬁfslae&)r@ifné ¢4 8aith 19, \Akr&XPOSUr €

apparatu Xposes bstrate W th exposure

lt I’I?OU %Prexgrgwﬁoagagrgﬁﬂs camlpgsesta&g)tlélng ﬁ%%angﬁse rwhqgﬁj r as&ﬁ? holds

conpr|5|q? di sposing a prescribed menber so as to
the GAVE emier-qui d i ner si on nenber,

19. An exposure apparatus according to claim 18, wherein
15 at least part of the holding apparatus is provided to the liquid immersion

member.

20. An exposure apparatus according to any one of claims 16 through 19, wherein
the barrier comprises a fluid curtain.
20
21. An exposure apparatus accbrding to claim 20, wherein

the fluid comprises a gas.

22. An exposure apparatus according to any one of claims 14 through 21, wherein

25 the prescribed member is capable of moving with respect to the liquid
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whi ch is capable of formng an i mersion space, soO
that an optical path of the exposure |light that
wepmpaesssi rom t he optical nenber is filled w thCT/hE009/057817
exposure liquid; and supplying a cleaning liquid to a
space between the liquid inm&}sion menber and the
. prescri bed nenber; wherein, the cleaning liquid is
1 PR EYWMRRTI e the cleaning liquid and the opti cal
menber are prevented from contacting one another. 36.
A cl eani ng nmet hod according to claim35, wherein the
prescribed nmenber conprises a novabl e nmenber, which is
2k apalAreexfosure\apparatis hbcoréing e tlaind 22 Narthérgiohprisinger si on
menber. 37. A cleaning nethod according to claim 36,
wher & fladeN@hRRROS4paBleAT R VA hVith ' edi
hol di négaégért , V\hlédg{ﬁ r Z)Iqeasab%%;%1 hgﬁggdt?ﬁgl Slj%g?%r?ée}%ﬁm
In%ﬂgmihe prescri bed nenber conprises a dummy substrate,
Irch is held by the substrate holding part. 38. A
cleaning.nethod according to any one of clains 35
t hr od¥I™®:  further conprising: stopping the supply of
the cleaning liquid; and elimnating the cleaning
| i quithe presstibed angumbes cpnsbideenarbelithe fage. to t he
exposure of the substrate.39. A cleaning nethod
according to claim 38, wherein the elim.nation of the
cleaning liquid conprises the supply of the exposure
24.1 quiAh exXffdsurl a@pathe abcdpding & tlain DBwiageiaonpri si ng:
cl eani ng an exposure apparatus, which exposes a
SUbStthakigedMdnipri¥ PR Stistrate! stie, which holds the substrate.-

25. An exposure apparatus according to claim 23 or claim 24, wherein
the stage comprises a measurement stage, whereon at least one measuring

instrument is mounted.

26. An exposﬁre apparatus according to any one of claims 23 through 25, wherein

the second supply port is provided to the stage.

217. An exposure apparatus according to any one of claims 14 through 26, wherein

the prescribed member is cleaned by the cleaning liquid.

28. An exposure apparatus according to claim 27, wherein
the second supply port is disposed in the liquid immersion member; and

the prescribed member is disposed so as to oppose the second supply port.
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t hat passes through an exposure liquid, with a
cl eani ng net hod according to any one of clains 35
w0 booouagss89; exposing the substrate using the BPEXPOER00%S7817
apparatus after the cleaning is perforned; and
devel opi ng the exposed subst8hte. 4 1. An exposure

ppar atus that exposes a ,substrate wth exposure |ight .
2§ hat fgfagwumpaeraﬂls ARCULng R pRY Plileq# ca%m@drfgmugh R8s Whgrein
optical nenber, which has an energent surface
wher ethe geeoné supplppertt isedispoged incthe ligeid;immepsien membai. ng
menber, which is disposed in the optical path of the
exposure |ight between the enmergent surface and a
prescri bed nenber; a first supply port, which supplies

3@ firghegpar apfarahd l&b@br&iﬁg@o by e SRAMs he&igﬁlgﬁ gp,h\ﬁherein

optical nenber and the partitioning nenber;

T qui e FRE haRSlin mbBIRERSTHARE 67 1R ASERRLEHERT' "0

menber and the prescribed nenber. 42. An exposure

apparatus according to claim4 1, wherein the
_partitioning nmenber is capable of noving with respect .
3k-0 t AN g¥ROSHLS| apparaRs Agcording &y A oo fhams di thepugh 30, wherein

according to claim4 1 or claim42, further

conprthe fireg supply peptiiscisposed i tbe ligeidiieymersibn otenibsr.

capabl e of forming an i mrersion space so that the

optical path of the exposure |ight that enmerges from

the optical nmenber is filled with the exposure |iquid;

3o0her eAf expdifreppRafhs ab&RMHnB %o hPthdof SaitidARhidRiGh ¥ i(lj,awherein

the second supply port so as to contact the |iqu

i mrer.gj . e ure apparatus according
T8 B s, SR v
33. An exposure apparatus according to any one of claims 1 through 32, further
comprising:

a liquid recovery port, which is capable of recovering at least one of the

exposure liquid and the cleaning liquid.

34. A device fabricating method comprising:
exposing a substrate using an exposure apparatus according to any one of claims
1 through 33; and

developing the exposed substrate.

35. A method of cleaning an exposure apparatus that exposes a substrate with-
exposure light, which emerges from an optical member and passes through an exposure

liquid, the method comprising:



the second supply port is provided to the liquid
i mrer si on nenber. 45. An exposure apparatus accordi ng
wo o00ehz8sm 44, wherein the prescribed nenber i spci/siroeert7s1?
so as to oppose the second supply port. 46. An
exposur e apparatus accordi ng82o any one of clains 43
t hrough 45, wherein at |east part of the |iquid,
i mrerdsnosing@asescriped membRELP anjo PRROsS AdKIAd EBgssioRgnember,
liquid. 47. An exposure apparatus according to any one
whith ¢ capale 48 farmangraniBymesionspace; srethat apuopticahpash of the exposure
menber has an openi ng, wherethrough the exposure |ight
light chiat tinergep fiofothe ptidad mepites Bjllednith the erpdsuird liquiduhd
menber is disposed in the optical path of the exposure

|'i ghtgy Plyf 4 Qeé&ﬁﬂgsﬁ»‘c%di@?o QS&GE B&wien tHRNifXPRSMERion member

apparatus according to claim47, further conprising: a

5 mﬁ%?#{ggcrﬁ,%eq,qeqﬁ . Which releasably holds the
par

ioning nenber so that the partitioning nmenber
cl oses, the openi ng. 49. An exposure apparatus.
accor¥g™ o claim 47 or claim48, wherein at |east
part of the holding apparatus is provided to the
| i quithe Flepring ilﬁwd@mﬁed while fie cdegning liquid prrhthgroptical member
according to any one of clainms 43 through 49, wherein
art peevented frosugpitactipgohe asotherovi ded to the liquid
i mrer si on menber. 51. An exposure apparatus according
to any one of clainms 4 1 through 50, further
conprising: a first recovery port, which recovers the

10 3.1 rStAEfeﬁﬁﬂ%%tﬂéd%&&dig{é&&QﬁjﬁliSrS,S{VhétQﬁPe- 52. An

exposur e apparat us acc Ing to any one of clains 41

o o R B DAL R bR

moving with respect to the liquid immersion member.

37. A cleaning method according to claim 36, wherein
15 the exposure apparatus comprises a substrate holding part, which releasably
holds the substrate; and
the prescribed member comprises a dummy substrate, which is held by the

substrate holding part.

20 38. A cleaning method according to any one of claims 35 through 37, further
comprising:
stopping the supply of the cleaning liquid; and
eliminating the cleaning liquid from the prescribed member prior to the
exposure of the substrate.

25
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space. 53. An exposure apparatus according to any one
of clains 4 1 through 52, wherein the first cleaning
wo papoiteBssonpri ses the exposure liquid. 54. An BEPOER00%057817
apparatus according to any one of clains 4 1 through
53, wherein the exposure i g8 d conprises pure
wat er . 55. An expasure appar atus according to any one
3%f  cIAsiprning method agegrdme to BnWhefEi j r st cl eani ng
l'iquid conprises aqueous hydrogen peroxide. 56. An
- expodhe dimppptiomeiibe slvauing liqyidtcompnizessthe segfply phihewxposire
t hrough 55, wherein the second cleaning |liquid
liquidrpri ses an al kali. 57. An exposure apparatus
according to any one of clainms 4 1 through 56, wherein
at | east. part of the prescribed nenber is cleaned by
the second cleaning liquid. 58. An exposure apparatus

4OaccorlgiiJcht%b1g&¥nié1%bQ§ertﬂéd ccdrg%g%géel 1 through 57, wherein

the prescribe s C of nmoving with

respect to the optical path.of the exposuyre light. 59..

An eXIRIBIESN, FXBATI P, PG PSS ARy e Wil Sxpespie light

conprising: a stage, which is capable of noving with
thatgapses thrpugh aeexpesire diquidavith gicleapinganerbed, accordipg fo any one of

wherein, the prescribed nenber conprises part of the
clamadé .thi®ogh A% exposure apparatus according to claim

59, wherein the stage conprises a substrate stage,

whi ckxpedifisthe Rebstabsisigl e eSpckurcAipparepaficethe RRaniizus
according to claim59 or claim®60, wherein the stage

m§@ﬂﬁ&hgﬁ§ a neasurenent stage, whereon a neasuring
Instrument thatis capable of perform ng an

expo%é‘rlabéli%%%ee% ggeadss%wﬁgt is nounted. 62. An

exposure aratds according to any one of clains 59
t hrough 61, wherein the second supply port is provided
to the novabl e stage.

41. An exposure apparatus that exposes a substrate with exposure light that passes
thfough an exposure liquid, comprising:
an optical member, which has an emergent surface wherefrom the.exposure light
emerges;
a partitioning member, which is disposed in the optical path of the exposure light
between the emergent surface and a prescribed member;
a first supply port, which supplies a first cleaning liquid to a first space between
the optical member and the partitioning member; and
a second supply port, which supplies a second cleaning liquid to a second space

between the partitioning member and the prescribed member.

42, An exposure apparatus according to claim 41, wherein

the partitioning member is capable of moving with respect to the optical path.
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63. An exposure apparatus according to any one of
clains 4 1 through 62, wherein the energent surface of

wo beoomsscal nmenber is cleaned by the first cleeniregos/osisi7

liquid. 64. An exposure apparatus according to any one

of claims 4 1 through 63, wh& ein when the first space

bet ween the optical nmenber and the partitioning nenber

is filled with the first cleaning liquid, the exposure
light is emtted fromthe optical menber. 65. An .

4% x poshit expepwa apparstua geenrding do elaimaAy opeleiny 2 clugtherscomprising:

t hrough 64, further conprising: a substrate.stage that

has a lipidimatwicdnahetinbey, which is sdpable ofi fbrding fxeimmersion space so
substrate, and that is capable of noving with respect

thhtGhé BEtiAPpatR ¥ tHeakPostire 1B tRatRATHES ftdnd e, optibaidriber is filled
the prescri bed nenber conprises a dummy substrate,

w%ghfe%xégﬁ“gﬁi%i&y the substrate holding part. 66.

evi c cating nethod conprising: exposing a

substrﬁie usi ng an exposure apparatus according to any
one o™ %ins 4 1 through 65; and devel oping t he
exposed substrate. 67.. A method of cleaning an exposure
apparthe speonthgleaning Hgwid igsupphied vigthe sgcppd slinpbspereso as to contact
l'ight, which energes froman optical nenber, via an

the liguidummelrsiguingmbehe net hod conpri si ng: di sposing a
partitioni ng nenber between the optical nenber and a
prescri bed nmenber; supplying a first cleaning liquid
to a space between the partitioning nmenber and the

40Pt I CRY ePRRRR appaafhs AHRRAME A ciRing 85 ORKkriheani ng |iquid
to a space between the partitioning menber

the second supply port is provided to the liquid immersion member.

45. An exposure apparatus accordihg to claim 44, wherein

the prescribed member is disposed so as to oppose the second supply port.

46. An exposure apparatus according to any one of claims 43 through 45, wherein
at least part of the liquid immersion member is cleaned by the second cleaning

liquid.

47. An exposure épparatus according to any one of claims 43 claim 46, wherein
the liquid immersion member has an opening, wherethrough the exposure light
from the optical member passes; and
the partitioning member is disposed in the optical path of the exposure light so

as to close the opening.



and the prescribed nmenber. 68. A cl eaning nethod
according to claim67, further conprising: radiating
waikdowarsssd et |1ight in order to photocl ean the pQL/irads/ 057817
menber. 69. A device fabricating nethod conpri sing:
cl eani ng an exposure appar at&fs, which exposes a
substrate with exposure |ight that passes through an
48exposint %XHQSEFG@BPHI%UF Accgrdipg ihelaln frbHBbersorprigingy t o
claim67 or claim®68; exposing the substrate using the
ex posihaddiag pppasttus vetficterclaabably helds thegpartitiqning membek; so that the
and devel opi ng the exposed substrate.
partitioning member closes the opening.

5 . 49. An exposure apparatus according to claim 47 or claim 48, wherein
at least part of the holding apparatus is provided to the liquid immersion

member.

50. An exposure apparatus according to any one of claims 43 through 49, wherein

10 the first supply port is provided to the liquid immersion member.

51. An exposure apparatus according to any one of claims 41 through 50, further
comprising:

a first recovery port, which recovers the first cleaning liquid in the first space.

15
52. An exposure apparatus according to any one of claims 41 through 51,
comprising:
a second recovery port, which fecovers the second cleaning liquid in the second
space.
20
53. An exposure apparatus according to any one of claims 41 through 52, wherein
the first cleaning liquid comprises the exposure liquid.
54, An exposure apparatus according to any one of claims 41 through 53, wherein

25 the exposure liquid comprises pure water.
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55. An exposure apparatus according to any one of claims 41 through 52, wherein
the first cleaning liquid comprises aqueous hydrogen peroxide.

56. An exposure apparatus according to any one of claims 41 through 55, wherein
the second cleaning liquid comprises an alkali.

57. An exposure apparatus according to any one of claims 41 through 56, wherein
at least part of the prescribed member is cleaned by the second cleaning liquid.

58. An exposure apparatus according to any one of claims 41 through 57, wherein
the prescribed member is capable of moving with respect to the optical path of

the exposure light.

59. An exposure apparatus according to claim 58, further comprising:

a stage, which is capable of moving with respect to the optical path of the

exposure light;

60.

61.

wherein,

the prescribéd member comprises part of the stage.

An exposure apparatus according to claim 59, wherein

the stage comprises a substrate stage, which holds the substrate.

An exposure apparatus according to claim 59 or claim 60, wherein

the stage comprises a measurement stage, whereon a measuring instrument that
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is capable of performing an exposure-related measurement is mounted.

62. An exposure apparatus according to any one of claims 59 through 61, wherein

the second supply port is provided to the movable stage.

63. An exposure apparatus according to any one of claims 41 through 62, wherein
the emergent surface of the optical member is cleaned by the first cleaning

liquid.

64. An exposure apparatus according to any one of claims 41 through 63, wherein
when the first space between the optical member and the partitioning member is

filled with the first cleaning liquid, the exposure light is emitted from the optical member.

65. An exposure apparatus according to any one of claims 41 through 64, further
comprising:

a substrate stage that has a substrate holding part, which holds the substrate, and
that is capable of moving with respect to the opfical path of the exposure light;

wherein,

the prescribed member comprises a dummy substrate, which is held by the

substrate holding part.

66. A device fabricating method compfising:
exposing a substrate using an exposure apparatus according to any one of claims
41 through 65; and

developing the exposed substrate.
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67. A method of cleaning an exposure apparatus that exposes a substrate with
exposure light, which emerges from an optical member, via an exposure liquid, the
mefhod comprising:

disposing a paﬁitioﬂng member between the optical member and a prescribed
member;

supplying a first cleaning liquid to a space between the partitioning member and
the optical member; and

supplying a secbnd cleaning liquid to a space between the partitioning member

and the prescribed member.

68. A cleaning method according to claim 67, further comprising:

radiating ultraviolet light in order to photoclean the optical member.

69. A device fabricating method comprising:

cleaning an exposure apparatus, which exposes a substrate with exposure light |
that passes through an exposure liquid, with a cleaning method according to claim 67 or
claim 68;

exposing the substrate using the exposure apparatus after the cleaning is
performed; and

developing the exposed substrate.



