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1 DESCRIPTION EXPOSURE APPARATUS, EXPOSURE METHOQOD,
AND DEVICE MANUFACTURING METHOD 5 TECHNICAL FIELD The
present invention relates to an exposure apparatus and exposure method
to expose a substrate via a liquid, as \yell as to a device manufacturing
method. Priority is claimed on Japanese Patent Application No.
2005-261888, filed on 10 SeptgnEzPAQON and Japanese Patent
Application No. 2005-286487, filed on September 30, 2005, the contents
of which are incorporated herein by reference. BACKGROUND ART
Among exposure systems used in photolithography processes, liquid

immersERPUS YRE ARPRRINT BSSENBASVREIME SPHOD, A NTe DpNad@mpath
of the exposure light is filled with a liquid and a substrate is exposed via

this liquid, such as for exampleRACSURHIst®sAETIR G following Patent

Documents 1 and 2, are well known. In addition, multi-stage type

exposure systems comprising a plurality of substrate stages to hold

substrates, such as those disclosed in the following Patent Documents 3
TECENICALeIZ0 Bnown. Patent Document 1: Japanese Unexamined

Patent Application, First Publication No. 2004-289126 Patent Document

2: Jap@hepeckbnexavoimize Ra4esst tdpploqiisordpsaPuidieatiexddsure method to

2004-289128 25 Patent Document 3: Published Japanese Translation No.
exR060 libshdtoliha RaLiid2admelthatitonatidppdicadrarfacturing method.

Priority is claimed on Japanese Patent Application No. 2005-261888, filed on

September 9, 2005, and Japanese Patent Application No. 2005-286487, filed on

September 30, 2005, the contents of which are incorporated herein by reference.

BACKGROUND ART

Among exposure systems used in photolithography processes, liquid immersion
type exposure systems in which a space of the optical path of the exposure light is filled
with a liquid and a substrate is exposed via this liquid, such as for example those
disclosed in the following Patent Documents 1 and 2, are well known. In addition,
multi-stage type exposure systems comprising a plurality of substrate stages to hold
substrates, such as those disclosed in the following Patent Documents 3 to 6, are well
known.
Patent Document 1: Japanese Unexamined Patent Application, First Publication No.
2004-289126
Patent Document 2: Japanese Unexamined Patent Application, First Publication No.
2004-289128

Patent Document 3: Published Japanese Translation No. 2000-511704 of the PCT
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Patent Document 4: Japanese Unexamined Patent Application, First
Publication No. 2000-323404 Patent Document 5: Published Japanese
Translation No. 2001-513267 of the PCT 5 International Application
Patent Document 6: Japanese Unexamined Patent Application, First
Publication No. 2002-158168 DISCLOSURE OF INVENTION 10
InRRREFdRMpFIRed&bnSOLVED BY THE INVENTION In an exposure
system used in photolithography processes, when the liquid immersion

ParatDecimnampliedaphitese QriesdriinédirasubaiipiR ttosUBigtRGbIation No.
exposure processing efficiently. Furthermore, in multi-stage type

20083 essystems, an operation is performed in which a plurality of
substrate stages are arranged in succession on an 15 exposure station;

Paatt Dbeimibet i tobéispes lapanstochs | afiph ¢¢bi@E0mBItB S67asf tp®CT
exposure system also, it is important that the operation of positioning

Ingtrhatiatiel #pgHsadbrthe exposure station be performed rapidly, and that
substrate exposure be performed efficiently. An object of this invention is

P irDoiclerantaXapanesaiaad nin ek patimteAdd livatioad-mstoPdblitetion No.
manufacturing method, enabling efficient and satisfactory exposure via a
2004icbSVEBANS FOR SOLVING THE PROBLEM The present invention
adopts the following configuration corresponding to the 25 drawings
illustrating the embodiments. However, parenthesized reference
characters 3 affixed to the respective elements are merely examples of
DiBG{OCSIORE DS, IMMENGY@N not limit the respective elements. According
to a first aspect of the invention, an exposure apparatus (EX) which
PROBLEMS TO BE SOLVED BY THE INVENTION
In an exposure system used in photolithography processes, when the liquid
immersion method is applied, it is required that the substrate be subjected to exposure
processing efficiently. Furthermore, in multi-stage type exposure systems, an operation
is performed in which a plurality of substrate stages are arranged in succession on an
exposure station; and when the liquid exposure method is applied to a multi-stage type
exposure system also, it is important that the operation of positioning substrate stages at
the exposure station be performed rapidly, and that substrate exposure be performed
efficiently.
An object of this invention is to provide an exposure apparatus, exposure

method, and device manufacturing method, enabling efficient and satisfactory exposure

via a liquid.

MEANS FOR SOLVING THE PROBLEM
The present invention adopts the following configuration corresponding to the

drawings illustrating the embodiments. However, parenthesized reference characters
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exposes a substrate (P) via an optical member (FL) and a liquid (LQ) is
provided, 5 comprising: a liquid immersion system (1) that performs
supply and recovery of the liquid (LQ); a first mover (4) that moves in a
first area (10) and between which and §1e optical member (FL) the liquid
(LQ) can be held; and a prescribed member (30) that, when the first

affiy@deto (the Wethd baivis dlameatPasitinsralperarpls dianptcaémenberidfdy do not
is removed from the first mover (4) and between which and the optical

lirmembessfetbliveeldhdiqsid (LQ) can be held. According to the first aspect
of the invention, even when the first object has moved from the optical

membgkdtreingace fieswepacthsf arficalemimper eqdibe apparnnasEeX) which
can continue to be filled with liquid, so that reductions in the availability

exfjoetes aclilveraxP3vie @ppatiatlisneahée SUppresskquity AOY i dingitizd
second aspect of the invention, an exposure apparatus (EX) which

coexpasiag: a $idofdrarendiviasgstanti¢atimepabiertislsupply anifteco(le®) ¢$ the
provided, comprising a first mover (4) that moves in a first area (10) and

lidneitiNe ) wilfiest anydhet)apticaloveniberfifst ardae(liojuind lb@ivean Baibelahdithe

prescribed member (30) that, when the first mover (4) withdraws from the

omjpatatemder@&L(RhY, lisuehip@ddrobe tieddfiestd20precvebdd namibee(B@ehat,
which and the optical member (FL) the liquid (LQ) can be held; and a
wheeabe férstentd (i ev( it Ojathafisrpopméacbatbi see sctireoptieinde M ) FL),
and performs a prescribed measurement (30). According to the second
is aspectofthm thedirsomosee ()virehbite s tvaitcaimhthaoptiedl fremibe(FL) the
optical member, the space between the optical member and the cap 25
liquieh(hé) can lmohtildue to be filled with liquid, and the prescribed
measurement can be 4 performed in this state, so that reductions in the
availabiktofdotototihd skpsmatefapparatus agreven supprdssEdt object has
According to a third aspect of the invention, an exposure apparatus which
moved from the optical member, the space between the optical member and the cap
member can continue to be filled with liquid, so that reductions in the availability factor
of the exposure apparatus can be suppressed.

According to a second aspect of the invention, an exposure apparatus (EX)
which exposes a substrate (P) via an optical member (FL) and a liquid (LQ) is provided,
comprising a first mover (4) that moves in a first area (10) and between which and the
optical member (FL) the liquid (LQ) can be held; a prescribed member (30) that, when
the first mover (4) withdraws from the optical member (FL), is removed from the first
mover (4) and between which and the optical member (FL) the liquid (LQ) can be held:;
and a measurement device (100) that is provided at the prescribed member (30) and
performs a prescribed measurement (30).

According to the second aspect of the invention, even when the first object has

moved from the optical member, the space between the optical member and the cap

member can continue to be filled with liquid, and the prescribed measurement can be
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exposes a substrate (P) via an optical member (FL) and a liquid (LQ) is

provided, 5 comprising a first mover (4) that moves in a first area (10) and
between which and the optical member (FL) the liquid (LQ) can be held; a
prescribed member (30) that, when thg first mover (4) withdraws from the
optical member(FL), is removed from the first mover (4) and between and

peiferaridaal thiie mbxer {b kdhedigitidrnd-xicanvapdndidy sator ofmpexposiee

controller (110) that is provided at the prescribed member (30) and adjusts

appaifdueast breuppretssdperature of an object (6) adjacent to the prescribed
member (30) and a temperature of the liquid (LQ). According to the third

aspecireltieinyvendtirexgrovoe thtiefist objestekpssunoxsshisam Wikch
optical member, the space between the optical member and the cap

expERe s g véa tanle fidgidhwittb o () and sdinpiralQy is gitstiaient
can be 15 performed in this state, so that reductions in the availability

cdiapiasiog thiirexmosere4 piparatve Caralie supgr¢sspshdNesioreingvitich and the
fourth aspect of the invention, an exposure apparatus which exposes a

optidasirai@let) (Fin)ahedididal (n@)rdaerkid-helanal @diguiick (L9 it pr ¢8dj elaat, when
comprising a first mover (4) that moves in a first area (10, 20, 61) and

thbéiwesnwehid) Ratamavibéroptitel sptoaberebyriFe )jds idrio@ddcarorhehe first
held; a second mover (5) that moves in a second area (10, 20, 62) and
mbetwel ranvdhetwasd dhe thetapticalemenedHELedidtigia d ((LQ) can be Heddtland a
and a prescribed member (30) that is attachable to and detachable from
tesperatfrthenfitsil reoddi0j4hatris phey scoatdha ovesc(bedmieth by if3@) statadijusts at
which the prescribed member (30) is removed from the first mover(4) and
lefdiomthef setenpd natoreo 2 (&)jdoe(G)estjastric o ahel greswjitechinerebeb€30) and a
(FL) the liquid (LQ) can be held. 5 According to the fourth aspect of the
tempenatire, of\tbe hgoéh (Ib@)first object and the second object have each
withdrawn from the optical member, the space between the optical
membAceorditigetedipertierd laepac o feihietinuentm beefibe dvvéth thq didst b jdw thas
moved from the optical member, the space between the optical member and the cap
member can continue to be filled with liquid, and temperature adjustment can be
performed in this state, so that reductions in the availability factor of the exposure
apparatus can be suppressed.

According to a fourth aspect of the invention, an exposure apparatus which
exposes a substrate (P) via an optical member (FL) and a liquid (LQ) is provided,
comprising a first mover (4) that moves in a first area (10, 20, 61) and between which
and the optical member (FL) the liquid (LQ) can be held; a second mover (5) that moves
in a second area (10, 20, 62) and between which and the optical member (FL) the liquid
(LQ) can be held; and a prescribed member (30) that is attachable to and detachable from
each of the first mover (4) and the second mover (5) and that, in a state in which the

prescribed member (30) is removed from the first mover(4) and from the second mover

(5), between which and the optical member (FL) the liquid (LQ) can be held.
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reductions in the availability factor of the exposure apparatus can be
suppressed. 5 According to a fifth aspect of the invention, an exposure
apparatus which exposes a substrate (P) via an optical member (FL) and
a liquid (LQ) is provided, comprising anirst mover (4) that moves in a first
area (10, 20, 61) and between which and the optical member (FL) the
liquid (A&2brfind® treldoarseepedt v (IkitiahnevrsvirtBesnschbjea and
(10, 20, 62) and between which and the optical member (FL) the liquid 10
théldy b tteidvanstrivithaidany (Rs), thdepeitabntienisbinneaision Fegieen the
(LR) of the liquid (LQ) moves between a surface of the auxiliary (53) and
o salrface s theufiret capviermistr einheimtieie thdstilfageviththguadpdbanat
(53) and a surface of the second mover (5). According to the fifth aspect
regiittierin e thwoaydibatilatyifgsthedfqhiceiposersiaipaiagio tof ibsdisprigdedthe
space between the surface of a collision-prevention member 15 and
either Asoifdiog of shieffiratpdjest tredrsierfior, ahthepsanereect, Wiich
optical path can continue to be filled with liquid, so that reductions in the
exposdahistydasto(Pf vireaesptisarmeppargils aach DREBIEMELEDSBGbrovided,
According to a sixth aspect of the invention, a device manufacturing
com@tigiag whiich meesr gn) ekposoke sipraf bt argaX) @ 2an i) evel dspestrisvhich
provided. 20 According to the sixth aspect of the invention, an exposure
anaihar@itisalmvemobr (Edy dtiohguit {L@ledalityefhetdr aseconpdpressebiambmoves
used in device manufacture. According to a seventh aspect of the
iningectimhai@a €@y 62)aathbetieaxpbdéch aredi st et o maanber gpLir#ie liquid
member (FL) and a liquid (LQ) is provided, comprising exposing the
(LsPipssirette Pdhehd by aufiiiamuay, (dhetbim expmsdrenceergioisiregion (LR) of the
positioning 25 the first mover (4) in a position opposed to the optical
liquehib®) (Rbyesabehdegmossugftice & thguadX(Li@)y{88)erth disartquiaad the first mover
member (FL) and the substrate (P); and holding the liquid (LQ) between
(4)herdeticabminbatdéd )fahd auprescr (@) aneé mbaf{GOYf tie Senloimdgnobenés).
liquid comprising removing the prescribed member (30) from the first
moverAdgprding to the fifth aspect of the invention, by moving the liquid immersion

region of the liquid in the space between the surface of a collision-prevention member
and either a surface of the first object or a surface of the second object, the optical path
can continue to be filled with liquid, so that reductions in the availability factor of the
exposure apparatus can be suppressed.

According to a sixth aspect of the invention, a device manufacturing method
which uses an exposure apparatus (EX) of an above aspect is provided.

According to the sixth aspect of the invention, an exposure apparatus in which
reductions in availability factor are suppressed can be used in device manufacture.

According to a seventh aspect of the invention, an exposure method to expose a
substrate (P) via an optical member (FL) and a liquid (LQ) is provided, comprising
exposing the substrate (P) held by a first mover (4), the exposure comprising positioning

the first mover (4) in a position opposed to the optical member (FL), and disposing the
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retracting the first mover (4) from the position opposed to the optical
member (FL), and 5 supplying and recovering the liquid (LQ) to and from
a space between the optical member (FL) and the prescribed member
(30). According to the seventh aspect %f the invention, even when the first
object has moved from the optical member, the space between the
liqragalgneskesane digicamensivb@FLoxmeandinusstiategHiiedvididiayithe
so that reductions in the availability factor 10 of the exposure apparatus
ligein peQyurpiessate Agtoatinentioe(FiYht agnestriidh entmnipati®n) ahe holding
exposure method to expose a substrate (P) via an optical member (FL)
ofanel lolisisb SR isgoravisle dg coapesirige@xnasing (Be) sthstriaddi(R)rheldr (4),
by a first mover (4), the exposure comprising positioning the first mover
refficting pediismappesspiftorthkoptisisiomeppoesd fd-)heoptididpnsingetE (L) and
liquid (LQ) between the optical member (FL) and the substrate (P);
subpplgting dhe Hepaver{h@ihbeaiwge iLtQe rtehfroram bpaddbotardnaiy eptidbied
member (30), the holding of the liquid comprising removing the
mpneser(Ped menhlearé¢schiiedmeinebbrgBa)over (4), and retracting the first
mover (4) from the position opposed to the optical member (FL); and
execuig@dingsiorthedoveab uspeutiof tisirig\ventieasevermendrothe e stldijdct has
provided at the 20 prescribed member (30). According to the eighth
maseeftonh the apvieatioe rdeetivelspadd befivadenlijerct piical mevest fran thecap
optical member, the space between the optical member and the cap
menamabesrceamtiantitw e di bedfietl tigihdicpoi thamedurctitssstathesapadabiliigdactor
measurement can be performed, so that reductions in the availability
offtexpditie eppastre cpdzr atipprédSedan be suppressed. 7 According to a
ninth aspect of the invention, an exposure method to expose a substrate
(P) vistar@girgptoaeraigbih{Ri)ean dfaHeunde(iLiQn,iarpeapmbad; owthpdgmexpose a
exposing the substrate (P) held by a first mover (4), the exposure
subetrgbei §) oy asitamtice member (FL) and a liquid (LQ) is provided, comprising

exposing the substrate (P) held by a first mover (4), the exposure comprising positioning
the first mover (4) in a position opposed to the optical member (FL), and disposing the
liquid (LQ) between the optical member (FL) and the substrate (P); holding the liquid
(LQ) between the optical member (FL) and a prescribed member (30), the holding of the
liquid comprising removing the prescribed member (30) from the first mover (4), and
retracting the first mover (4) from the position opposed to the optical member (FL); and
executing a prescribed measurement using a measurement device (100) provided at the
prescribed member (30).

According to the eighth aspect of the invention, even when the first object has
moved from the optical member, the space between the optical member and the cap
member can continue to be filled with liquid, and in this state a prescribed measurement
can be performed, so that reductions in the availability factor of the exposure apparatus

can be suppressed.
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the first mover (4) in a position opposed to the optical member (FL), and
disposing the 5 liquid (LQ) between the optical member (FL) and the
substrate (P); holding the liquid (LQ) between the optical member (FL)
and a prescribed member (30), the holding of the liquid comprising
removing the prescribed member (30) from the first mover (4), and

retractmecdhéinisbaveah @hiqroftie pesiitonoppespostedht:oidoal expose a
member (FL); and adjusting at least one of a temperature of an object (6)
subgiete (P fvithenpscaloachibentpe) U@ Diart(Agiprovidee afdm@risiuig
(LQ), using a temperature controller (110). According to the ninth aspect
expotigittvesilmagy (M wiemihetfitsinabiect datharapeslifeorortipeising gasitioning
member, the space between the optical member and the cap member
thednstomsivarg4pine fibeiiwitbpiwgid, tanttd o st btasentam@ratarie disposing the
adjustment can be performed, so that reductions in the availability factor

lipfithe_ &y hesneeraprangticsl casmbér RIS U essashsiarofnboidiagendhiquid
aspect of the invention, an exposure method to expose a substrate (P)

(LG betopdiceienptivat mErhhan(@ L) limdie Prs)riv e onédieisbr 80) priginglding of the
exposing the substrate (P) held by a first mover (4), the exposure

liqrachguiaprisipgsitimoivigg tihe firssaribeenghnbria(@osttion thepdsechtwéhés), and
optical member (FL), and disposing the 20 liquid (LQ) between the optical

retresivieth@-fi)sant tiee () hsinathd Byshidiogptsedituibe pRsdieherdort(fl); and
optical member (FL) and a prescribed member (30), the holding of the

adjgstid gcanherss o refradsmigethieier e an lobje ot édhladjat2) focthre thedursibed member
mover (4), and retracting the first mover (4) from the position opposed to

(30 tcamperatber (Flhg hqal daitapueintdne feregerdted coatmidéar (3QP)o a
second mover (5), the attachment comprising 25 positioning the second
moverAbi@tihg fodkiiomibpgspserbfaithénvptiiah neeenbehdF itheafiest Bbjt has
retraction of the first mover (4) from the optical member (FL). According to

mthveddnimakpeptiodthe mbemtiaspace hetiveenttie Higicabjeetrdoed ase tosdap
object have each moved from the optical member, the space between the

memidealcan continue to be filled with liquid, and in this state temperature adjustment can
be performed, so that reductions in the availability factor of the exposure apparatus can
be suppressed.

According to a tenth aspect of the invention, an exposure method to expose a
substrate (P) via an optical member (FL) and a liquid (LQ) is provided, comprising
exposing the substrate (P) held by a first mover (4), the exposure comprising positioning
the first mover (4) in a position opposed to the optical member (FL), and disposing the
liquid (LQ) between the optical member (FL) and the substrate (P); holding the liquid
(LQ) between the optical member (FL) and a prescribed member (30), the holding of the
liquid comprising removing the prescribed member (30) from the first mover (4), and
retracting the first mover (4) from the position opposed to the optical member (FL); and

attaching the prescribed member (30) to a second mover (5), the attachment comprising

positioning the second mover (5) at the position opposed to the optical member (FL) after
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member and the cap member can continue to be filled with liquid, so that
reductions in 5 the availability factor of the exposure apparatus can be
suppressed. According to an 11th aspect of the invention, an exposure
method to expose a substrate (P) via gn optical member (FL) and a liquid
(LQ) is provided, comprising exposing the substrate (P) held by a first

thevevec(bh thenexestiever pRnttRositvangethisefifsimover (4) in a
position opposed to the optical member (FL), and forming a liquid 10

immergigorepie ot et hietiof (h@)rivetwieancifs optigatha tirsbetjéctand

and the substrate (P); moving the liquid immersion region (LR) from the

segorihobjedithevswast aievER Xionathy idpteadhaethiel, mhevspate Iestitreen the optical
movement comprising moving the first mover (4) and the third mover (53)

mtpgsshandithe ciplieahisdihenpeimitytobediliag tivitrobngdhw fiuidductions in
immersion region (LR) from the surface of the third mover (53) to a

thelfaitabilfte feotoeob itk MU (d hpbeame\emeatooprssing moving the
third mover (53) and the second mover (5) together, in a state of either
proximitycordingti@cin ancheaspesiog ttei sudrsioatean B} guslaom i daecergose a
mover (5), via the liquid (LQ) moved to the surface of the second mover

suis)rae Py dinghootitedl Itte@abpe (Flof dhe anveuiticin, Qi és Ipgonddednuerajmising
region is 20 moved in the area between the surface of the third object and

exitbrgttie subkicateafPthiseltirsy alfjesttrovbe (d)irfae e qiotieessropdsoiyextsiioning
that the optical path can continue to be filled with liquid, and reductions in

thth@érstvaibabrliy) fachqrosftibe eppussdre dppapttas mambee (Sl paedgedning a liquid
According to a 12th aspect of the invention, a device manufacturing

imetisanh 25iosi(igRyroetediyre el ddtofetinetizdoptcabpreatbés (Bio) aheldh®

According to the 12th aspect of the invention, devices can be
sulrstratd s e redvirsgnih) ehgexgh asurer sietihegion (g Hirosa tiedisursaice thiethe substrate
availability factor can be suppressed.
(P) to a surface of a third mover (53), the movement comprising moving the first mover
(4) and the third mover (53) together, in a state of either proximity or contact; moving the
liquid immersion region (LR) from the surface of the third mover (53) to a surface of a
second mover (5), the movement comprising moving the third mover (53) and the second
mover (5) together, in a state of either proximity or contact; and exposing the substrate
(P) held by the second mover (5), via the liquid (LQ) moved to the surface of the second
mover (5).

According to the 11th aspect of the invention, the liquid immersion region is
moved in the area between the surface of the third object and either the surface of the
first object or the surface of the second object, so that the optical path can continue to be
filled with liquid, and reductions in the availability factor of the exposure apparatus can
be suppressed.

According to a 12th aspect of the invention, a device manufacturing method

using an exposure method of the above aspects is provided.
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According to a 13th aspect of the invention, an exposure apparatus (EX)
which 5 exposes a substrate (P) via an optical member (FL) and a liquid
(LQ) is provided, comprising a first mover (4) that moves in a prescribed
area, the prescribed area comprising g first area (SP1) opposed to the
optical member (FL), a second area (SP2) distant from the first area

(SP1) mdtdraitiyred aiea thRSpaebrersitiveitishageqi¢&Rehaadnthefactured

second area (SP2); a second mover (5) that moves independently of the

udiingtamexposlie(Methdberorescribedl etions mfifetdwaltibpidefdco(2aRbthat
releasably holds a prescribed member (30) so as to be opposed to the

supptigskinember (FL) when the first mover (4) and the second mover (5)
are both distant from the first area (SP1); a second holding device (4C)

that is Acovidird) ab thestiistsprever (He andrateaaaklypbslde dppaparsqEbedihich

member (30) during exposure of a substrate (P) held by the first mover

exghsantsabihitdel® i irgopecider@aleihgrLi providigdiat @) $epondded,
mover (5) and releasably holds the prescribed member (30) during

coeprisiveeadiat subsira® (Rt nedddsyinhepsescoinddaose (e oravbdbenaitee
second holding device (4C) is provided at the first mover (4) such that,

contpeisirtpanfifatring: 8P hptahipgsed theheresiicdiedembentfEr Y 393doont thredi(SP2)
holding device (212) to the second holding device (4C), a movement

diststafoenahthiréiraten¢set \Bntfathd theat{SRBpbeanERR dditbieafst(8Pda and
(SP1) is shortened; and the third holding device (5C) is provided at the

theaecot aeud S F2) sustctmat mwokien(Bethataravgstivel fpdddrgtf tiehe first mover
prescribed member (30) from the first holding device (212) to the third

(4haidirgpdesddbe 50, Mol dingdistdoe ¢2dPjHbas ecleashinhpietdbd fnestribed

the third area (SP3) to the first area (SP1) is shortened. 25 According to
mineb2B{BA spexst toftihepposmtiorththepsichsinatebeaiiFiy effinehdyfiid mover (4)

exposed. According to a 14th aspect of the invention, an exposure
angipharssees) (EX) weh(Sh aexbatbed siasitl hsinatee Hystiarean(8Pliad saeonbdwo(Einy

and a liquid (LQ) is provided,
device (4C) that is provided at the first mover (4) and releasably holds the prescribed
member (30) during exposure of a substrate (P) held by the first mover (4); and a third
holding device (5C) that is provided at the second mover (5) and releasably holds the
prescribed member (30) during exposure of a substrate (P) held by the second mover (5),
wherein the second holding device (4C) is provided at the first mover (4) such that, when
transferring the holding of the prescribed member (30) from the first holding device
(212) to the second holding device (4C), a movement distance of the first mover (4) from
the third area (SP3) to the first area (SP1) is shortened; and the third holding device (5C)
is provided at the second mover (5) such that, when transferring the holding of the
prescribed member (30) from the first holding device (212) to the third holding device
(5C), a movement distance of the second mover (5) from the third area (SP3) to the first

area (SP1) is shortened.

According to the 13th aspect of the invention, the substrate can be efficiently
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comprising a first mover (4) that moves in a prescribed area, the
prescribed area 5 comprising a first area (SP1) opposed to the optical
member (FL), a second area (SP2) distant from the first area (SP1), and
a third area (SP3) between the first argg (SP1) and the second area
(SP2); a second mover (5) that moves independently of the first mover (4)
exXpodee prescribed area; a first holding device (212) that releasably holds a
prescribed member (30) so as to be opposed to the optical member (FL)

when ihectrgingayariéth kepaorbthesrentd snoaeexpdsuie hophraistax) which
from the first area (SP1); a second holding device (4C) that is provided at
exibesél atamestend 4P puid welepsdablyraaidsr tir peesciitigdidnge@)oepi3d0jded,
during exposure of a substrate (P) held by the first mover (4); and a third
conadisiogevice (Rvpitiia) isapravidsdres hressabotdroapver (rgsarbed area
releasably holds the prescribed member (30) during exposure of a

cosnipstiatea(fMshetebligrhe aauned wdweoiizal mavhiere(Fitheafssiombaesa(@GP2)
and the second mover (5) move from the second area (SP1) to the first
disteen {SRXhefrsturbsi@mi)] uritia gdrdaralisRe)dewesittha ifstweae@m19 and
holding device (4C) on the first mover (4) is substantially the same as a
thpasiiond efedhESHaida betdimpriewc¢siatatonoves datapeddaaieof®e first mover
According to the 14th aspect of the invention, the substrate can be
(4¢ifciientyes2 fexarsech Actdldiggaevitst(2 d2peet ofltasatntyentidna anescribed
exposure apparatus (EX) which exposes a substrate (P) via an optical

menelrab30)Fo) aartd lbeloppdsad@) thepoptiickd anentrapiidingvhehrttenfivsemer (4)
that moves in a prescribed area, the prescribed area comprising a first
argrde S&thdappese® rarthieotipticahmh évieh¢F Lyt arse ¢BRL) paesaq@@id 2)oREng
distant from the first area (SP1), and a third area (SP3) between the first
deviea (@B Mhans frbv itied st com @i rat eeo (B PE) andeetmashbipVveld$jhihatescribed
moves independently of the first mover (4) in the prescribed area,; a first
mbolicen (30 dicen(2a2) that el easdblsateq|Els e drbg ¢hib Gdst rmendrdd (38) s third
as to be opposed to the optical member (FL) when the first mover (4)
holding device (5C) that is provided at the second mover (5) and releasably holds the
prescribed member (30) during exposure of a substrate (P) held by the second mover (5),
wherein the first mover (4) and the second mover (5) move from the second area (SP1) to
the first area (SP2) over substantially the same path; and a position of the second holding
device (4C) on the first mover (4) is substantially the same as a position of the third
holding device (5C) on the second mover (5).
According to the 14th aspect of the invention, the substrate can be efficiently
exposed.
According to a 15th aspect of the invention, an exposure apparatus (EX) which
exposes a substrate (P) via an optical member (FL) and a liquid (LQ) is provided,
comprising a first mover (4) that moves in a prescribed area, the prescribed area

comprising a first area (SP1) opposed to the optical member (FL), a second area (SP2)

distant from the first area (SP1), and a third area (SP3) between the first area (SP1) and
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and the second mover (5) are both distant from the first area (SP1); a
second holding 5 device (4C) that is provided at the first mover (4) and
releasably holds the prescribed member (30) during exposure of a
substrate (P) held by the first mover (4%' and a third holding device (5C)
that is provided at the second mover (5) and releasably holds the

thpkR8erE et NESPREL(Fh At ey ex(B) 3HEE rabves isdpatel RN efd iayfthe mover

second mover (5), wherein the first mover (4) and the second mover (5)

(4mavadinasdripeseaenchdian (It dclicth festirerIEablyoNerds I pradhribed

different paths; and a position of the second holding device (4C) on the

ménsbenBErsehdsaliféesppsdeans ehpepitical afethbdhirl holdengltefiicem®e) (4)
on the second mover (5). According to the 15th aspect of the invention,

arithens sbstiratencanriqe)elfficiwtlylisapoBech the AstardinGra a d ssboagiedtivl
the invention, an exposure apparatus (EX) which exposes a substrate (P)
devie@ (¥ Cpticat inyeroideedfat jranfirst iopuer (URand priedEdetl hodds phisingsaribed
first mover (4) that moves in a prescribed area, the prescribed area
memigr{Shidariingtexpen(@RT heppsissd (B)theldpticht MimhevdF(4); and a third
second area (SP2) distant from the first area (SP1), and a third area
hdl9P3)deeivee@ET)Hbdi istproeid 63 R1 )hersd 2D dmeosec ¢hicaadaal63§2B)y @olds the
second mover (5) that moves independently of the first mover (4) in the
prpsesbeith ek ates; (30 rét tidckrpodandaxf eXLibstiaed (B)dmdably thelskeend mover (5),
prescribed member (30) so as to be opposed to the optical member (FL)
wheénein the first muwvee (43 pnalrttidkecsadonolverdGe m®) efieindtie desiant drea(SP2) to
the first area (SP1); a second holding device (4C) that is provided at the

théirStstraree 1 $A)L poderatedgalhyydifbittent @i sodlzecb 25 onerhther @0 d ioiding

exposure of a substrate (P) held by the first mover (4); and a third 12
devaddi(¥Colevidee (BS) thatas (d)ayidi¢iz rantfeoseea poditioovertle)thind holding device
releasably holds the prescribed member (30) during exposure of a
(5€) st thes@ed ik iddvertie) second mover (5), wherein the first and the
second movers (4, 5) each have a measurement region (274,

According to the 15th aspect of the invention, the substrate can be efficiently
exposed.

According to a 16th aspect of the invention, an exposure apparatus (EX) which
exposes a substrate (P) via an optical member (FL) and a liquid (LQ) is provided,
comprising a first mover (4) that moves in a prescribed area, the prescribed area
comprising a first area (SP1) opposed to the optical member (FL), a second area (SP2)
distant from the first area (SP1), and a third area (SP3) between the first area (SP1) and
the second area (SP2); a second mover (5) that moves independently of the first mover
(4) in the prescribed area; a first holding device (212) that releasably holds a prescribed
member (30) so as to be opposed to the optical member (FL) when the first mover (4)
and the second mover (5) are both distant from the first area (SP1); a second holding

device (4C) that is provided at the first mover (4) and releasably holds the prescribed

member (30) during exposure of a substrate (P) held by the first mover (4); and a third
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275), opposable to the optical member (FL); after the prescribed member
(30) that had 5 been held by the first holding device (212) is held by the
second holding device (4C) of the first mover (4), when the liquid
immersion region (LR) on the prescribfﬁj member (30) is moved onto the
measurement region (274), the liquid immersion region (LR) and the first

haRivg déd)car e oY thatasrpratiianating ssdehd s ie(BTbid eélbagalinyieblds the
immersion region (LR) does not make contact with the substrate (P) held

prescHiR:dirseADENBEr ddhingrsgdtardiog sabsritredPnantey (Be)ttahbatbver (5),
been held by the first holding device (212) is held by the third holding

whgieas €y sohitierise seuan dravesréa)s, BheacthieaVisaicdasurensanreg@nn274,
(LR) on the prescribed member (30) is moved onto the measurement

218)iopGRA5k thehbiayitidanmensien (FigioafdrReandstribee casrdbzrode) (Aat had
are put into relative motion such that the liquid of the liquid immersion

beepieid(byRhddast Holditgnakie(2tayisvitiithy siesirate (fd)dieicbyitbe4C) of
second mover (5). According to the 16th aspect of the invention, the

thedbstiatesea@hevaiciealiyuikposedsidecegibngLt® poh itk psgeeibetithember
invention, an exposure apparatus which exposes a substrate (P) via an
(30picmiovehunes (hd-naaslicediguicbiQ) (@ pAntideliquilinronemisinggidngLR) and
mover (4) that moves in a prescribed area, the prescribed area comprising
tha first e BR Ajeopudstdridathve omittad saemibet e ligaidedahel lieml
(SP2) distant from the first area (SP1), and a third area (SP3) between
imhefiish aegi(SBR) doek tie makendriscaBiPR)k substtaied Mokt i{H Xhbdirst
moves independently of the first mover (4) in the prescribed area; a first

mbeddi(¥)); dediaé&dP ) tieat rbkbseinhpdrltl) thpréadriieed B8 hytizefi(@Golding
S0 as to be opposed to the optical member (FL) when the first mover (4)

delBceafz2d 2hes setbby tmotrerd 5 e dddkidestan) obimetbex dindtraoear (SR, Myhan the
second holding device (4C) that is provided at the first mover (4) and

liqeie asaidys ool degiloe (r&3anbibd prescnibed (BBNderi(8) eisposued ofita the
substrate (P) held by the first mover (4), and a third

measurement region (275), the liquid immersion region (LR) and the second mover (5)

are put into relative motion such that the liquid of the liquid immersion region (LR) does

not make contact with the substrate (P) held by the second mover (5).

According to the 16th aspect of the invention, the substrate can be efficiently
exposed.

According to a 17th aspect of the invention, an exposure apparatus which
exposes a substrate (P) via an optical member (FL) and a liquid (LQ) is provided,
comprising a first mover (4) that moves in a prescribed area, the prescribed area
comprising a first area (SP1) opposed to the optical member (FL), a second area (SP2)
distant from the first area (SP1), and a third area (SP3) between the first area (SP1) and
the second area (SP2); a second mover (5) that moves independently of the first mover

(4) in the prescribed area; a first holding device (212) that releasably holds a prescribed

member (30) so as to be opposed to the optical member (FL) when the first mover (4)



10

15

20

25

holding device (5C) that is provided at the second mover (5) and

releasably holds the 5 prescribed member (30) during exposure of a

substrate (P) held by the second mover (5), wherein when a plurality of

shot areas on the substrate (P) held b¥3the first mover (4) are

successively exposed, exposure ends at a shot area (Se) close to the
argPeenddonldlingveleBy arédioeaiang fenptuealifst af sh@rRIe asscaondvHoltl gy

plurality of shot areas on the substrate (P) held by the second mover (5)
dediecsUEpaivie prevrsed texpesurd enda il 18 akabiyrrel{Seeqieseiibed

the third holding device (5C) among the plurality of shot areas. According
mienthe BOhdespech@odiednVariiboirthe (S beltby aanflrst @itioiendy, and a third

exposed. According to an 18th aspect of the invention, an exposure
halgipgrasvice(80) texde pesvided kstiiaisddohuieaveoBicaldnelzdzabi-holdnthe

a liquid (LQ) is provided, 15 comprising a mover (4, 5) that holds a
prasidriteatentiMbanBordurinyexpdseetimensismak (Maaiidms; tiessvoviemover (5),

having substantially a rectangular shape along the two-dimensional
whigretiouhenaa fpisi 4l ithd oo lotsnd cead 2hh drsabeeleag@h Iyl nlsthefiestiaribest (4) are

member (30) so as to oppose the optical member (FL) when the mover
sucteSive listquustmrexiius nptical avarstivratd |Se) stosed el dswgatbhatding

(4C, 5C) that is provided at the mover (4, 5) and 20 releasably holds a
devies¢hioedmoamitrer(Boa dyrafghex posasend thieeauwhsiuedBt(R)f 3Rbd Imgathen the

mover (4, 5); and reflecting surfaces (2Kb) that are provided at three side
sulzsteste 4P) dielyl foy treidectanes ofdh Sinovauddes)y by roqamack @Qgitiar ends at a

information for the mover (4, 5) in a direction perpendicular to the
shivvardani@e)sitosal tditkeetiving holdérg ideth een(E®epani{dndiHead dralitg ofrebict areas.

(E1-E4), opposable to the optical member (FL); and the second 25 holding

deviceAdrday te prslifomeaspattaotdraenantiinekhtheu bstretican Serédfieiently

(2Kb) is 14 formed at only one side face of the two adjacent side faces,
exposedg the four corners (E1-E4) of the mover. According to the 18th

aspect of the invention, the substrate can be efficiently

According to an 18th aspect of the invention, an exposure apparatus which

exposes a substrate (P) via an optical member (FL) and a liquid (LQ) is provided,
comprising a mover (4, 5) that holds a substrate (P) and can move in two-dimensional
directions, the mover having substantially a rectangular shape along the two-dimensional
directions; a first holding device (212) that releasably holds a prescribed member (30) so
as to oppose the optical member (FL) when the mover (4, 5) is distant from the optical
member (FL); a second holding device (4C, 5C) that is provided at the mover (4, 5) and
releasably holds a prescribed member (30) during exposure of the substrate (P) held by
the mover (4, 5); and reflecting surfaces (2Kb) that are provided at three side faces
among four side faces of the mover (4, 5), to measure position information for the mover
(4, 5) in a direction perpendicular to the two-dimensional directions, wherein the mover

(4, 5) has four corners (E1-E4), opposable to the optical member (FL); and the second

holding device (4C, 5C) is positioned at a corner at which the reflecting surface (2Kb) is
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exposed. 5 According to a 19th aspect of the invention, a device
manufacturing method using an exposure device of the above aspects is
provided. According to the 19th aspect of the invention, devices can be
manufactured using an exposure devﬁe capable of efficient exposure of
substrates, and productivity can be improved. 10 According to a 20th

foAvieack ohtpeha\seadi GiteT BXIVRVIEEjRIEHIQIHIEF L08R 0RY CRESSINalYIBers
plurality of shot areas on a substrate (P) held by a mover (4, 5) via an

(EapHgRbasperérL) and a liquid (LQ), is provided, comprising a first
process, prior to initiating exposure of the substrate (P) held by the mover

(4, 5), Atcetermjng tmelescEbhedt ofambernaphakkbyiniise baldisefficiently
device (212) so as to be opposed to the optical 15 member (FL) from the

exiisdedolding device (212), and of holding the prescribed member (30) with
a second holding device (4C, 5C) provided at the mover (4, 5); a second

processc@ftaimgatsingodt tipeptesaehivatenciomerd8ardmnefaeeoing method
holding device (4C, 5C), of acquiring alignment information in a

usingasLerposintereégiine Gf the AB6Ypaspyrdadprot/idesover opposably to the
optical member (FL); a third process, after acquiring the 20 alignment

informAdtoorditignidi atisn goex peysroteotrthe ia st eatexiees (G8) be osantdddtared
measurement region (274, 275) among the plurality of shot areas; a fourth

usimgeassxpbsaredieyiexpasabie af effadtshoipaseee(Sfeubkirsdy dhd pezhrtivity can

holding device (4C) among the plurality of shot areas; and a fifth process,
beaiitgrreneting exposure of the plurality of shot areas on the substrate (P),

of moving the mover (4, 5) such that the optical member 25 (FL) and the

second tading) devieetMaSperecd tippsrdntonl ah {pesingtieéhpdesaikpede

15 member (30) from the second holding device (4C, 5C), and of holding
suttte reslyr bpldrahigndish (B@)eastbrthes divstr &isl (M) deld\iga (Ba29rqdch)thiet an

the optical member (FL) and the prescribed member (30) are opposed.
optical member (FL) and a liquid (LQ), is provided, comprising a first process, prior to
initiating exposure of the substrate (P) held by the mover (4, 5), of releasing a prescribed
member (30) held by a first holding device (212) so as to be opposed to the optical
member (FL) from the first holding device (212), and of holding the prescribed member
(30) with a second holding device (4C, 5C) provided at the mover (4, 5); a second
process, after holding of the prescribed member (30) by the second holding device (4C,
5C), of acquiring alignment information in a measurement region (274, 275) provided on
the mover opposably to the optical member (FL); a third process, after acquiring the
alignment information, of initiating exposure from a first shot area (Ss) close to the
measurement region (274, 275) among the plurality of shot areas; a fourth process of
ending exposure at a last shot area (Se) close to the second holding device (4C) among
the plurality of shot areas; and a fifth process, after ending exposure of the plurality of

shot areas on the substrate (P), of moving the mover (4, 5) such that the optical member

(FL) and the second holding device (4C) are opposed, and of releasing the prescribed



According to the 20th aspect of the invention, the substrate can be
efficiently 5 exposed. According to a 21st aspect of the invention, a
device manufacturing method using an exposure method of the above
aspects is provided. According to the %st aspect of the invention, devices
can be manufactured using an exposure method capable of efficient
menbeB(Be)dt kAt stesnandinimg deliliey(4L) Sen bediafitoneay feqsrditiged
to a 22nd aspect of the invention, an exposure apparatus which exposes
méansbdrSBajawin tie fipsicalIgimiemyied 21 By sidhisRiovieleghicamierisiog (FL) and
placement table on which the substrate is placed; a prescribed member,
thiherdistriidedetrgniiig|(Be) artovpposaitface of the optical system with the
prescribed member when an upper 15 surface of the placement table is
distantAfcoonding towiey 20taspeat tiehedticahtysiehs; sabstratst@pbetefficiently
member that supports the prescribed member, wherein the placement
eXigd¥ed.comprises a mooring portion that temporarily moors the prescribed
member and an optical receiver that receives exposure light from the
opticalgysielingy i@ thelkoesgectruf theconttioradevieéurtaerfectominisatthod
which, after the prescribed member is moored to the 20 mooring portion,
usiteatsesglasive memethenthefdbeyplaspecieit pablidamd the optical system
such that the liquid at the lower surface of the optical system does not
make gaotadingith thee $stixsivade qfl deethvantion pleciesaantbbi@anufactured
According to a 23rd aspect of the invention, an exposure method to
usingpasexposubsinathod aspaldptofafiysene quduadiofisubst@teyided productivity
comprising a placement step of 25 placing the substrate on a placement
carabkeingphmldihg step, when an upper surface of the 16 placement table is
distant from a lower surface of the optical system, of holding the liquid at
the lowarcstdiag ¢oaf HRadadpeat syshermvatiii enp easejosdrenspiraty andiiah
step of supporting the prescribed member with a support member;
expbsaestivstEircamamdpdickd system and a liquid is provided, comprising a

placement table on which the substrate is placed; a prescribed member, the liquid being
held at a lower surface of the optical system with the prescribed member when an upper
surface of the placement table is distant from the lower surface of the optical system; and
a support member that supports the prescribed member, wherein the placement table
comprises a mooring portion that temporarily moors the prescribed member and an
optical receiver that receives exposure light from the optical system via the liquid, and a
control portion is further comprised which, after the prescribed member is moored to the
mooring portion, effects relative movement of the placement table and the optical system
such that the liquid at the lower surface of the optical system does not make contact with
the substrate placed on the placement table.

According to a 23rd aspect of the invention, an exposure method to expose a
substrate via an optical system and a liquid is provided, comprising a placement step of

placing the substrate on a placement table; a holding step, when an upper surface of the
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comprises a mooring portion that temporarily moors the prescribed
member and an 5 optical receiver that receives exposure light from the
optical system via the liquid, and a control step is further comprised, after
the prescribed member is moored to tI]wb mooring portion, of effecting
relative movement of the placement table and the optical system such

plteahifi tipkdsdiienionsn aUucaee i the: optisabpyisteysiors ooiisnakg the
contact with the substrate placed on the placement table. 10 According to

licurabtas pestofifade ve fiopieh EXROSUI@igPRAratud e ddnwAitiRg; and a step of
comprising two substrate tables on which are placed substrates that

suigeetitganegiresgiibbe aneniitmvi throRelion ominbbsyeteneiretehphicdaent table
substrate tables being independently movable in two dimensions; a liquid

conabdlises meobantpottiah iedd e mporadlinnoesahspaseribetivaemisefawean
portion of the projection optical system and the substrate, wherein 15 after
opticdlisitriythenauhsisates @xmarofi ijie: Stobstiaiepabidsysigmanaetheriyuid, and a
beam via the liquid, positions of the two substrate tables are exchanged
cant@idsegasifiathatedhepriziedstifate tha presaliibed sudvsbate tablgraditb themooring
exposure light, and a prescribed member is further comprised which,
ponti@r) eketfectiriggdiaerositioss et hicthe placdrstrataibidbes), tise afickialhtem
and detachably set at a lower-portion side of the projection optical system
Su2h thacththiad dine: diqbed asvbe b idadb ef tivecopicei apstdrthéops ojectmakeditact with
system; and wherein a mooring portion is formed on each of the two
theshbstedte falbted, onhtehp lsepenatidiplenoors the prescribed portion removed
from the lower portion of the projection optical system; and a control
portiorAisctirdingrtoariptiseghech mitheanterit om avesx@suod dpparatus is provided,
substrate tables, such that there is a transition, in order, between a 25
castggsingathiclsubgt nate saivlbe drmdhithear esphaced edtist iesitiab revg ipe dioenefgy
one of the 17 substrate tables, a state in which the prescribed member is

beset Hiothe lonoEchant o sidleystetineeario jeictiers apsicde syisiesbemgdralspatelently
in which the prescribed member is moored to the mooring portion of the
mottablesinlistoadéraid@ns; a liquid holding mechanism that holds a liquid in a local
space between a lower portion of the projection optical system and the substrate, wherein
after irradiating the substrate on one of the substrate tables with an energy beam via the
liquid, positions of the two substrate tables are exchanged in order to irradiate the
substrate on the other substrate table with the exposure light, and a prescribed member is
further comprised which, when exchanging the positions of the two substrate tables, is
attachably and detachably set at a lower-portion side of the projection optical system
such that the liquid is held at the lower portion of the projection optical system; and
wherein a mooring portion is formed on each of the two substrate tables, which
temporarily moors the prescribed portion removed from the lower portion of the
projection optical system; and a control portion is further comprised which, controls

movement of the two substrate tables, such that there is a transition, in order, between a

state in which the prescribed member is moored to the mooring portion of one of the
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According to a 25th aspect of the invention, an exposure method is
provided, 5 comprising a step of moving, independently in two
dimensions, two substrate tables on each of which is placed a substrate
to receive an energy beam from a pro'hef:tion optical system; a liquid
holding step of holding a liquid in a local space between a lower portion of

sulher aeojgislde naGpdteah SynietiHRNsHbiub Shatde AT e nEN R RNGE- StRon side of
after irradiation of the substrate on one of the substrate tables with the

the pesiactieaopiialtbgstinnidnahkexphaniinghegsiieridf teivep is moored to

substrate tables in order to irradiate the substrate on the other substrate

thtadleoviii) tbaierpdsheetigitvisstheeligbid; wherein a prescribed member
is attachably and detachably set at a lower-portion side of the projection

opticalsysielingso agithhkekibefligeithadritien camesxpostionmétiivel is provided,
projection optical system at the time of the exchange of the positions of

cam@rigingsalbeiadertrivies, ndependentpiianevbistedshoiesnga sty nacotsbles on
the prescribed member removed from the lower portion of the projection

eachtifalsicsiénpliscier meubstiragshradeiive awersulpgivedentiblas prajeaticondpical
step is further comprised, at the time of the exchange of the positions of

sykentywo | gyig thatdirtglotes ofchotditig bthiguitavienieri! aptbe hetovserbati@ter portion
tables so as to transition, in order, between a state in which the
offtresorijedi oneoptieal isysterarat tthé s rsivas ngnp ariexcoboes & thtter irradiation
substrate table, a state in which the prescribed member is set at the
ofltweesspsirtiterosidee of the quingratetaldpdivatisyrsenmergnteastate tmeviguid, of
the prescribed member is moored to the mooring portion of the other the
exahbstjiatepeditenris BF BHE oGk JtH-iEe BN D rAodomatiegetthergsbstrate on the
invention, substrates can be exposed efficiently, and device 25
otpeodulntivaty trebeiimiromeubsiiB: BihitEfaDieS QR TWaEkkDR pitdéEribed member
DRAWINGS FIG 1 is a summary diagram of the configuration of the
is akposaly appasdobalaycetding e fipsteonlsodBroEtite projection optical system
so as to hold the liquid at the lower portion of the projection optical system at the time of
the exchange of the positions of the two substrate tables; a mooring portion which
temporarily moors the prescribed member removed from the lower portion of the
projection optical system is formed on each of the two substrate tables; and a control step
is further comprised, at the time of the exchange of the positions of the two substrate
tables, to control the movement of the two substrate tables so as to transition, in order,
between a state in which the prescribed member is moored to the mooring portion of one
the substrate table, a state in which the prescribed member is set at the lower-portion side
of the projection optical system, and a state in which the prescribed member is moored to
the mooring portion of the other the substrate table.
EFFECTS OF THE INVENTION

According to this invention, substrates can be exposed efficiently, and device

productivity can be improved.
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5 FIG 2 is a plane view seen from above of the first substrate stage and
the second substrate stage. FIG 3 is a partial cut-away of a summary
perspective view showing the principal portions of a liquid immersion
system. FIG 4 is a cross-sectional vievlv arallel to the YZ plane in FIG 3.
10 FIG 5 is a cross-sectional view parallel to the XZ plane in FIG 3. FIG 6
is a flowchart used to explain basic operation of an exposure apparatus.
FIG 7 is a drawing used to explain the exposure method in the first

BRIEFOUFSORIPFION SRTHEWIRAVSRIGS explain the exposure method in
the first embodiment. FIG 9 is a drawing used to explain the exposure

methoHI® th firsiramagdiimgnin dbthdGobdiitrtisawitbasgsbsarexplaimtus
the exposure method in the first embodiment. FIG 11 is a drawing used to

acesplaig thae exqasnisedimeshed in the first embodiment. FIG 12 is a drawing
used to explain the exposure method in the first 20 embodiment. FIG 13

is a drevang ivsesldocaxplaiseéhefrexpaisove ohetbdiksnstinstfitt stage and the second
embodiment. FIG 14 is a drawing used to explain the exposure method in
suthstrfitssteymbodiment. 25 FIG 15 is a drawing used to explain the
exposure method in the first 19 embodiment. FIG 16 is a drawing used to
explaifF iBe3ax pasiutiainetizodhinofe sirsmernm ipedipeetive ki@ shsadrdy éwing
used to explain the exposure method in the first
principal portions of a liquid immersion system.
FIG. 4 is a cross-sectional view parallel to the YZ plane in FIG. 3.
FIG. 5 is a cross-sectional view parallel to the XZ plane in FIG. 3.
FIG. 6 is a flowchart used to explain basic operation of an exposure apparatus.
FIG. 7 is a drawing used to explain the exposure method in the first embodiment.
FIG. 8 is a drawing used to explain the exposure method in the first embodiment.
FIG. 9 is a drawing used to explain the exposure method in the first embodiment.
FIG. 10 is a drawing used to explain the exposure method in the first
embodiment.
FIG. 11 is a drawing used to explain the exposure method in the first
embodiment.
FIG. 12 is a drawing used to explain the exposure method in the first
embodiment.
FIG. 13 is a drawing used to explain the exposure method in the first
embodiment.
FIG. 14 is a drawing used to explain the exposure method in the first

embodiment.

FIG. 15 is a drawing used to explain the exposure method in the first
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5 embodiment. FIG 18 is a drawing used to explain the exposure method
in the first embodiment. FIG 19 is a drawing used to explain an example
of operation in a state of holding a cap member. 10 FIG 20 is a drawing
used to explain an example of an auxili?ry. FIG 21 is a drawing used to
explain the exposure method in the firSt embodiment. FIG 22 is a drawing

entis@diiegxplain the exposure method in the first embodiment. 15 FIG 23
is a drawing used to explain the exposure method in the first

embodinaene isl&drddinudeamangplagtitte exphsindeeexpbsutie method in

the first embodiment. FIG 25A is a drawing used to explain the exposure
embethiarnn a second 20 embodiment. FIG 25B is a drawing used to

explain the exposure method in the second embodiment. FIG 26 is a

drawirf @setitaexplaingthsedap erplaipehéerpdimdearastinmetiie fitd® 27 is

a drawing used to explain the cap member in a fourth embodiment. 25
erftdGddBeista drawing used to explain the cap member in a fifth

embodiment. 20 FIG 29 is a drawing used to explain the exposure

methoHIB assixtidewhapiseno BxGlan isecedpavirgnistaddineakplitthe
exposure method in the sixth embodiment.
embodiment.
FIG. 19 is a drawing used to explain an example of operation in a state of
holding a cap member.
FIG. 20 is a drawing used to explain an example of an auxiliary.
FIG. 21 is a drawing used to explain the exposure method in the first
embodiment.
FIG. 22 is a drawing used to explain the exposure method in the first
embodiment.
FIG. 23 is a drawing used to explain the exposure method in the first
embodiment.
FIG. 24 is a drawing used to explain the exposure method in the first
embodiment.
FIG. 25A is a drawing used to explain the exposure method in a second
embodiment.
FIG. 25B is a drawing used to explain the exposure method in the second
embodiment.
FIG. 26 is a drawing used to explain the cap member in a third embodiment.

FIG. 27 is a drawing used to explain the cap member in a fourth embodiment.

FIG. 28 is a drawing used to explain the cap member in a fifth embodiment.
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5 FIG 31 is a drawing used to explain the exposure method in the sixth

embodiment. FIG 32 is a drawing used to explain the exposure method in
the sixth embodiment. FIG 33 is a drawing used to explain the exposure
method in the sixth 10 embodiment. FQ(SB 34 is a drawing used to explain
the exposure method in the sixth embodiment. FIG 35 is a drawing used

to explaig. e isxrprawiagnetiad sxhgrsiktepoedimansadlin kK6 is a

drawing used to explain the exposure method in the sixth embodiment.
erfdodBrieista drawing used to explain the exposure method in the sixth

embodiment. FIG 38 is a drawing used to explain the exposure method in

the sixthG280ashociwiantudeld=S8xisi & tiriaydrgodsaonietrx i mhhsixth

exposure method in the sixth embodiment. FIG 40 is a drawing used to
erey@ddinethhe auxiliary in a seventh embodiment. FIG 41 is a drawing used

to explain the exposure method in an eighth 25 embodiment. 21 FIG 42 is

a drawin@. 8sdd delexyilagrutbe Rxpqiaiethratkpobindneetigiih the sixth
embodiment. FIG 43 is a drawing used to explain the exposure method in

ertihediigbth. embodiment.

FIG. 32 is a drawing used to explain the exposure method in the sixth
embodiment.

FIG. 33 is a drawing used to explain the exposure method in the sixth
embodiment.

FIG. 34 is a drawing used to explain the exposure method in the sixth
embodiment.

FIG. 35 is a drawing used to explain the exposure method in the sixth
embodiment.

FIG. 36 is a drawing used to explain the exposure method in the sixth
embodiment.

FIG. 37 is a drawing used to explain the exposure method in the sixth
embodiment.

FIG. 38 is a drawing used to explain the exposure method in the sixth
embodiment.

FIG. 39 is a drawing used to explain the exposure method in the sixth
embodiment.

FIG. 40 is a drawing used to explain the auxiliary in a seventh embodiment.

FIG. 41 is a drawing used to explain the exposure method in an eighth

embodiment.
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5 FIG 44 is a drawing used to explain the exposure method in the eighth
embodiment. FIG 45 is a drawing used to explain the exposure method in
the eighth embodiment. FIG 46 is a drawing used to explain the exposure
method in a ninth 10 embodiment. FI9147 is a drawing used to explain
the exposure method in the ninth embodiment. FIG 48 is a drawing used

to explaig. eisxnpawingnetiad sxhaminde gotaes ienidib theildts a

drawing used to explain the exposure method in the ninth embodiment.
erhdodbfeista drawing used to explain the exposure method in the ninth

embodiment. FIG 51 is a drawing used to explain the exposure method in

the nirkiG 203 esrhdrdimiegudetGdbék s dndiravéxgossechietieod iaitheeighth

exposure method in the ninth embodiment. FIG 53 is a summary view
ersbeyitgnthe configuration of the exposure apparatus according to a tenth

embodiment. 25 FIG 54 is a plane view seen from above of the first

substraiG.stade amdwiepnst @ o sxpiairatieestagssuid Ghéhahimtadkéghth
principal portions of an exposure apparatus. FIG 56 is a flowchart used to
emsbgdaimeh@sic operation of an exposure apparatus. FIG 57 is a drawing
used to explain the exposure method in the tenth
FIG. 45 is a drawing used to explain the exposure method in the eighth
embodiment.
FIG. 46 is a drawing used to explain the exposure method in a ninth
embodiment.
FIG. 47 is a drawing used to explain the exposure method in the ninth
embodiment.
FIG. 48 is a drawing used to explain the exposure method in the ninth
embodiment.
FIG. 49 is a drawing used to explain the exposure method in the ninth
embodiment.
FIG. 50 is a drawing used to explain the exposure method in the ninth
embodiment.
FIG. 51 is a drawing used to explain the exposure method in the ninth
embodiment.

FIG. 52 is a drawing used to explain the exposure method in the ninth

embodiment.

FIG. 53 is a summary view showing the configuration of the exposure apparatus

according to a tenth embodiment.

FIG. 54 is a plane view seen from above of the first substrate stage and second
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5 embodiment. FIG 58 is a drawing used to explain the exposure method
in the tenth embodiment. FIG 59 is a drawing used to explain the
exposure method in the tenth embodiment. 10 FIG 60 is a drawing used
to explain the exposure method in theztgnth embodiment. FIG 61 is a
drawing used to explain the exposure ‘method in the tenth embodiment.
subt@rafsiage drawing used to explain the exposure method in the tenth 15
embodiment. FIG 63 is a drawing used to explain the exposure method in

the termiG eyBigneliveend. grifzipdl isortidiagnanuseddorexplairtiie exposure

method in the tenth embodiment. 20 FIG 65 is a drawing used to explain

the expasLBe inethosdhatinedantd expraiadinaiNdpEilssi G5 ds ah dsqusngeudpdratus.
to explain the exposure method in the tenth embodiment. FIG 67 is a

drawirre Gselikaekplgingthseexpesplamagogosizentettitd #bthe tenth
embodiment. 23 FIG 68 is a drawing used to explain the exposure
embethiowin the tenth embodiment. FIG 69 is a drawing used to explain the
exposure method in the tenth embodiment.
FIG. 58 is a drawing used to explain the exposure method in the tenth
embodiment.
FIG. 59 is a drawing used to explain the exposure method in the tenth
embodiment.
FIG. 60 is a drawing used to explain the exposure method in the tenth
embodiment.
FIG. 61 is a drawing used to explain the exposure method in the tenth
embodiment.
FIG. 62 is a drawing used to explain the exposure method in the tenth
embodiment.
FIG. 63 is a drawing used to explain the exposure method in the tenth
embodiment.
FIG. 64 is a drawing used to explain the exposure method in the tenth
embodiment.
FIG. 65 is a drawing used to explain the exposure method in the tenth
embodiment.
FIG. 66 is a drawing used to explain the exposure method in the tenth
embodiment.

FIG. 67 is a drawing used to explain the exposure method in the tenth

embodiment.
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5 FIG 70 is a drawing used to explain the exposure method in the tenth

embodiment. FIG 71 is a drawing used to explain the exposure method in
the tenth embodiment. FIG 72 is a drawing used to explain the exposure
method in the tenth 10 embodiment. EgG 73 is a drawing used to explain
the exposure method in the tenth embodiment. FIG 74 is a drawing used

to explI@. the iexrhawiagnetiad ixtharientexpotoedinemnid 1 thiGenthis a
drawing used to explain the exposure method in the tenth embodiment.

enfdodifficista drawing used to explain the exposure method in the tenth
embodiment. FIG 77 is a drawing used to explain the exposure method in

the terrtiG. 29 embidiniegtsetGo/éHansthexaiitidrawingoisatdeeaplain

the positional relation of a cap member held by a seal member and a cap
eriisddénehtG 79 is a schematic drawing used to explain the movement path

of a liquid immersion region. 25 FIG 80 is a drawing used to explain the

exposHG metkedieasingingdacexplin 2 epbadimesthddl(a ik iersth
drawing used to explain the exposure method according to the 11th
emsodpdement. FIG 82 is a drawing used to explain the exposure method
according to the 11th
FIG. 71 is a drawing used to explain the exposure method in the tenth
embodiment.
FIG. 72 is a drawing used to explain the exposure method in the tenth
embodiment.
FIG. 73 is a drawing used to explain the exposure method in the tenth
embodiment.
FIG. 74 is a drawing used to explain the exposure method in the tenth
embodiment.
FIG. 75 is a drawing used to explain the exposure method in the tenth
embodiment.
FIG. 76 is a drawing used to explain the exposure method in the tenth
embodiment.
FIG. 77 is a drawing used to explain the exposure method in the tenth
embodiment.
FIG. 78 is a schematic drawing used to explain the positional relation of a cap
member held by a seal member and a cap holder.
FIG. 79 is a schematic drawing used to explain the movement path of a liquid

immersion region.

FIG. 80 is a drawing used to explain the exposure method according to an 11th
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5 embodiment. FIG 83 is a drawing used to explain the exposure method
according to the 11th embodiment. FIG 84 is a drawing used to explain
the exposure method according to the 11th embodiment. 10 FIG 85 is a
drawing used to explain the exposure method according to the 11th
embodiment. FIG 86 is a drawing used to explain the exposure method
enalsedirding. to the 11th embodiment. FIG 87 is a schematic drawing used
to explain the positional relation according 15 to a cap member held by a

seal NEIBLEY BrdieavARReeto BXEISS sloaxpiber@rireioal pediang @b the 11th

exposure apparatus according to a 12th embodiment. FIG 89 shows the
erpbisdipahportions of the exposure apparatus according to the 12th
embodiment. 20 FIG 90 shows the principal portions of the exposure

appariG azdordingiing uidthemphdhinenéxpocuRingihvdadtwomimspahe 11th

portions of the exposure apparatus according to a 14th embodiment. FIG
erf2ogiaws.the principal portions of the exposure apparatus according to a

25 15th embodiment. 25 FIG 93 is a flowchart used to explain an

examEe® BRhisdevidegrusstlfaeipiaig theasgosare MEBGRIEROHIN @ the 11th
THE REFERENCE SYMBOLS 5 1: liquid immersion system, 2: laser
entiedfar@nce system, 2Ka: reflective surface,
FIG. 84 is a drawing used to explain the exposure method according to the 11th
embodiment.
FIG. 85 is a drawing used to explain the exposure method according to the 11th
embodiment.
FIG. 86 is a drawing used to explain the exposure method according to the 11th
embodiment.
FIG. 87 is a schematic drawing used to explain the positional relation according
to a cap member held by a seal member and a cap holder.
FIG. 88 shows the principal portions of the exposure apparatus according to a
12th embodiment.
FIG. 89 shows the principal portions of the exposure apparatus according to the
12th embodiment.
FIG. 90 shows the principal portions of the exposure apparatus according to a
13th embodiment.
FIG. 91 shows the principal portions of the exposure apparatus according to a
14th embodiment.

FIG. 92 shows the principal portions of the exposure apparatus according to a

15th embodiment.
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2Kb: reflective surface, 4: first substrate stage, 4C.: first cap holder, 4F:
upper surface, 4Fa: fourth area, 4Fb: fifth area, 5: second substrate
stage, 5C: second cap holder, SFa: sixth area, SFb: seventh area, 6:
nozzle member, 7: control device, 12:2%1pply port, 16: suction aperture
(collection port), 22: collection port (clamping hole, holding 10
mechanisngl 3G flapdngmbed &lsakiliary eRdmfilsofagideairgisamipracturing
52: second regulating member, 53: third stage (auxiliary), 70: cap holding
prow@essnism, 71: movable member, 72: clamping hole, 100: measurement
device, 101: transmission device, 103: storage device, 110: temperature
controller, 212: seal member, 220: gas bearing, 274: measurement
region, 275: measurement region, El: first corner, E2: second corner, E3:
DESCRIFTONOFERHD RHFERFNCIEXYRXBOSISe apparatus, FL: final
optical element (optical member), K: optical path, LQ: liquid, LR: liquid
immersidiyuegiométsismasisaia, PDassuipstrdéecatergy tsivirkdevitrch€ surface,
prescribed space, SP1: first area, SP2: second area, SP3: third area,
2Kt Tefiaqrpsgeriiod|on fBX 2ubseasustige G a8 ST MQIppeF R ace,
CARRYING OUT THE INVENTION Hereunder is a description of
Aramfoodinnerois 4F Bh fiesen) tSnseotidrs i rate ktage csCtostoendreaphgider, 5Fa:

However the present invention is not limited to this description. <First
simined)rhiemtselenth farst céninoztiie end mivk h @ exgpladi eldv ieEG 12:iswpply port, 16:
summary diagram of the 26 configuration of an exposure apparatus EX
suatioarahagure tfve lfesti empoot)id2ntol ledtl G hortihe lexpisy te kep palding EX
includes a movable mask stage 3 which holds a mask M; a movable first
mectististy, S0ged machies Secand| g sitatirstagguhtieganeahvenicl:smnda
substrate P; a laser interference system 2 which measures position
reqiatmgtenibere 88htbistatperegauktil gy tikin cysterdihgwirdchartismjiidtesovable
the mask M held by the mask stage 3 with exposure light EL; a projection
meipites| &/stamhovioleh 10@jevtssarpattat niémiegel0f: transmission device, 103:
storage device, 110: temperature controller, 212: seal member, 220: gas bearing, 274:
measurement region, 275: measurement region, E1: first corner, E2: second corner, E3:
third corner, E4: fourth corner, EX: exposure apparatus, FL: final optical element (optical
member), K: optical path, LQ: liquid, LR: liquid immersion region, P: substrate, PD:
substrate stage driving device, SK: prescribed space, SP1: first area, SP2: second area,

SP3: third area, ST1: exposure station, ST2: measurement station

BEST MODE FOR CARRYING OUT THE INVENTION

Hereunder is a description of embodiments of the present invention with
reference to the drawings. However the present invention is not limited to this
description.
<First Embodiment>

A first embodiment will be explained. FIG. 1 is a summary diagram of the



10

15

20

25

the mask M illuminated by the exposure light EL onto the substrates P;
and a control device 7 which controls the operation of the entire exposure
apparatus EX. The substrate here includes one a sensitive material
(photoresist) is spread on a substrateg:é a 10 semiconductor wafer or the
like, and includes a reticule formed with a device pattern which is

coiefilyLateaorsiTe nipetack aniatesERsitiR dInd e theehenk amaRdisnent.1a FIG. 1,
transmission mask is used as the mask, however a reflecting mask may

thbexyredrd aher &y erinenidan exevaple nsaskptageeshvatishcasieda whighiv; a
as the exposure apparatus EX, a scanning-type exposure apparatus (a

m&Vabidl eicsseauiae Stegpe BndrtHbsvdai s patieratioiedaen dieviiashdlds a
is exposed onto the substrate P while the mask M and the substrate P

subber SieTR) talaeaLishe ifeositsd By stapnezivigivmine as s punti chredionatrugedach
In the following description, the direction of simultaneous movement of the
stagasén Manmhstidstiaterr? thetdcaunihing ditectienhisking heldzgntisd plasiestage 3
taken to be the Y-axis direction; the direction in the horizontal plane
witkipgodicelngHio Ehe a'prdjection aptisakaysiorioPbevhizXpaojscthreptineritireage of
non-scanning direction); and the direction perpendicular to the X-axis and
thy raask rd iimirstechbychig eigast witiyth € botta e Bs atk theaptbjesdiarol
optical system PL, is taken to be the Z-axis direction. The rotation
delvicdiatioich duetbiztheabperhtivn Xfakesentirxexpanttappmaie E2Spedieely
the OX, OY, and OZ directions. 25 In the embodiment, the exposure
suapipateahescECisdad\one-s tsaysitiyzenmtposiufeh2ib regigtuia s eadroprasiogsarate of a
plurality of (two) movable substrate stages 4 and 5 which hold substrates
seRMicuthuets hawte beetha lgadpsed it wesrapéei colddpemed evitinexiarioeguhttern
Patent Application, First Publication No. H10- 163099 and Japanese
whiolexaraduet dPasizaprajgoliedhboty Fssubsildieatidn tNe pri€r24mB8&iment, a
(corresponding to U.S. Patent No. 5 6,590,634), Published Japanese
trananiskatomiik 2008450506 &rask NeoReVe at exfletiomamasipliestizused.
(corresponding to U.S. Patent No. 5,969,441), Published Japanese
In the embodiment, an example is explained of a case in which, as the exposure

apparatus EX, a scanning-type exposure apparatus (a so-called scanning stepper), in
which a pattern formed on the mask M is exposed onto the substrate P while the mask M
and the substrate P are simultaneously moved in a predetermined scanning direction, is
used. In the following description, the direction of simultaneous movement of the mask
M and substrate P (the scanning direction) in the horizontal plane is taken to be the
Y-axis direction; the direction in the horizontal plane perpendicular to the Y direction is
taken to be the X-axis direction (the non-scanning direction); and the direction
perpendicular to the X-axis and Y-axis directions, and coincident with the optical axis AX
of the projection optical system PL, is taken to be the Z-axis direction. The rotation
(inclination) directions about the X axis, Y axis, and Z axis are respectively the 06X, 0Y,
and 6Z directions.

In the embodiment, the exposure apparatus EX is a twin-stage type exposure
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Translation No. 2000-511704 of the PCT International Application,
Japanese Unexamined Patent Application, First Publication No.
2000-323404, Published Japanese Translation No. 2001-513267 of the
PCT International Application, Japanese 10 Unexamined Patent
Application, First Application No. 2002-158168, and similar. The exposure
apPpRRAIB DN WAsIB rant@ XN GEMOS IBiaiMe ST Bswdtichiagaiaias 8 which hold
substrate P with exposure light EL, and a measurement station ST2

subdtiakepertanaphesetieed divsiasst ¢onentsrpisliaxapanges)doarfiiad Patent
substrate stage 4 and the second substrate stage 5 can each move

Apgliceiom HFersomasiogistalion KL 183099 @ casanem emestativr SHaehd
while in a state of holding a substrate P. In the embodiment, the exposure

Applibetadu s FEPStiP b dativ e INe rHIRPREATE3 dfpessiusdampticabi: Fatant No.
immersion method for substantially shortening the exposure length and

6,590634N Pthindiseed laane e alsiatiorb Sla ol 505888duh ¢hhPCIE pikeofational
focus; and includes a liquid immersion system 1 which fills the space K of

Appti expiceadcoatis pdifirt coe B Ratentigind. 5L 0G0 a1y Goblishethaparage
plane of the projection optical system PL with a liquid LQ. Operation of
Tridrs ligoid Nion2e 08id51 syarhithe $ Cantncdtaetion dhapphiokitid it dedjgamese The
liquid immersion system 1 forms a liquid immersion region LR so as to fill
Unestarhinsd P&ethie\pphcatiknyfFilnst PpbiliedtiatiNof 28p026:10g P filitreithizpanese
the lower surface of the final optical element FL closest to the image plane
Trahshetiad oo RedbS Ij2btTad Sy @ TPIntemdtiea b Adplieatibth dapaheteate P
on the substrate stages 4 28 or 5 positioned on the image-plane side of
Utleggonojed tRatcopfipalisgdtanHrkt Aphisatéon hooliG082t 166168 (podesivwalar) The
is used as the liquid LQ. The exposure apparatus EX uses a liquid
exposuzesap pasyisieEXlinol fidahencpiprslnp athtidroS iHevexpb screel ladds &4ubeiitate P
a liquid LQ at least during exposure of the pattern 5 image of the mask M
withtextoswsabstinatel Parithe rergsuseneeajpgiatiatuS E20dngopeddhmagiatiseribed
image of the mask M onto the substrate P by irradiating the substrate P
medashirements and exchanges. The first substrate stage 4 and the second substrate stage

5 can each move between the exposure station ST1 and the measurement station ST2
while in a state of holding a substrate P.

In the embodiment, the exposure apparatus EX is an immersion exposure
apparatus applicable to an immersion method for substantially shortening the exposure
length and improving the resolution, and also substantially expanding the depth of focus;
and includes a liquid immersion system 1 which fills the space K of the optical path of
the exposure light EL in the vicinity of the image plane of the projection optical system
PL with a liquid LQ. Operation of the liquid immersion system 1 is controlled by the
control device 7.  The liquid immersion system 1 forms a liquid immersion region LR
so as to fill with liquid LQ the space K of the optical path of exposure light EL between
the lower surface of the final optical element FL closest to the image plane of the

projection optical system PL, and the surface of the substrate P on the substrate stages 4
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exposure light EL, which has passed through the mask M, via the
projection optical system PL and the liquid LQ which fills the optical path
space K. In the embodiment, the exposure apparatus EX adopts a local
liquid immersion method where the liguid LQ, 10 which fills the space K of
the exposure light EL between the final optical element FL and the
orBipssiatmEl dpaabYiieigesHRménsiessiorR [RojectioR optieh sygsaarar, thamntais
projection region AR, and smaller than the substrate P, on a region of one
ermigstiphéhe walst(plecRvadichs ineldideththqgoigjegiion region AR of the
projection optical system PL. The liquid immersion region LR can be

formed netadguwe dppasatbstFiaifis uiqlkl alsmersiam sybject Pasiiidnesoptical
a position EP opposing (directly below) the final optical element FL on the

patagefpterexsiderefidie projertienigpitcaisystesst Blrifor expaaupteottiite pattern
liquid immersion region LR can be formed on at least one among the

imégpeat shefaceldivl ohtthehéissibstrbstirate Begxpband Hpe iR EXUdaces&Fthe
of the second substrate stage 5. The illumination optical system IL is one
pattbiahirmbge fatasrapkeadeaiatontnesl i26r-atie Miyaiicalice grig nhis abstheerfasikh
M with exposure light EL of a uniform luminance distribution. For the
ex@oposLiightgblt Fihiahliede pdsset theudntieatiask dpfical bespesjedtiodanptical
example emission lines (g-ray, h-ray, i-ray), radiated for example from a
systencRtyathaintie kiged LIQaviidatfidésstmsqiidM patht dpeeens) suchhasethigotirent,
excimer laser beam (wavelength: 248nm), and vacuum ultraviolet light
thbeapus(édpphgiitdExtasipptsch|asallie @i Anmersiom endtigel wieennthe liquid LQ,
(wavelength: 193nm) and the F2 laser beam (wavelength:157nm), 29
whikty fitlds dise shd cetKi© Etind oxiooseme, lipet AlE eieiear thadaradbeptitas else@nt FL and
The mask stage 3 is moveable in the X axis, the Y axis, and the OZ
theiselostoatd P, d ocalihyl foom$andimghtng onasi o, i wisiahssajrdatee thramagrojection
mask stage driving device MD which includes an actuator such as a
retireraA Ryctiod. sAaditioth anftrersaticmaierR e ra eexgk &) sthgee eraf fbe tubstnatsk
M) is measured by a laser interferometer 2M, which is constituent part of
whi thseclindesftre pog esyste nedoim ARl a dra projtetam egi @bsyses &L

The liquid immersion region LR can be formed not only on the substrate P, but
also on an object positioned at a position EP opposing (directly below) the final optical
element FL on the image-plane side of the projection optical system PL; for example, the
liquid immersion region LR can be formed on at least one among the upper surface 4F of
the first substrate stage 4 and the upper surface 5F of the second substrate stage 5.

The illumination optical system IL is one which illuminates a predetermined
illumination region IA on the mask M with exposure light EL of a uniform luminance
distribution.  For the exposure light EL radiated from the illumination optical system IL,
for example emission lines (g-ray, h-ray, i-ray), radiated for example from a mercury
lamp, deep ultraviolet beams (DUV light beams) such as the KrF excimer laser beam
(wavelength: 248nm), and vacuum ultraviolet light beams (VUYV light beams) such as the

ArF excimer laser beam (wavelength:193nm) and the F, laser beam (wavelength:157nm),
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movement mirror 3K which is provided on the mask stage 3 to measure
the position information of the mask stage 3. The control device 7
controls the mask stage driving device MD based on the measured
results of the laser interferometer 2M,29d1d controls the 10 position of the
mask M which is held in the mask stagé 3. The projection optical system

miLGerasedts aricsmbivaaeeaf, the NEstkMnitstie garstrated? at a
predetermined projection magnification, and has a plurality of optical

elementss hekeRRER SISk afahelddria 1Ry RRisehRKhdR lirection in a

embodiment, the projection optical system PL is a reduction system with

coRMERIRHAMNRARHEIRMN, B HedRsBIANRIEHh o (Rask 8120k MRS dBURe MD

forms a reduced image of the mask pattern on a projection area A

wHibIChiSUERBBDAR MBSt abavRmEleshbRrd IHaditnATiRRAReRIoh¥r the mask
projection optical system PL may be a reduction system, an equal system

stde23 (ARG ROIGAL PRLSY B MtHsD RIS, IERErRReipEOMABtic] syatemidL
may include any one of; a refractive system which does not include a

coefirGimpantiTal RIeTMRérRrdAceliResion Systen Yesiehiniaes sabiaciwl@igs a

refractive optical element, or a cata-dioptric system which includes a

mERBREHRMARHESKSYAHRMiSPELRitRH RFYR ARERILRYSED mPASIPOURS pBiftion

projection optical system PL may form either an inverted image or an

infsaAbtioRasrahE WitRIRGEE N te: eBeAiteork pfddhirrblytaltngdiontigadriving
elements of the projection optical system PL, only the final optical

desfiReRmY bhswehihtie ehegasietPriigl R MARIBSHIREFQbINGER2IACARN controls the
optical system PL is contacted with the liquid LQ at the 30 optical path K.

pdSieidhn bTaip evalk &/swhiiratehsladashe ardioswbich. hold substrates P are
explained, referring to FIG 1 and FIG 2. FIG 2 is a plane view seen from

aboveTidpeciéstiandpaesiciydismostr piejstage pattcrn dnidye HfshsuRaikaleonto

stage 4 and the second substrate stage 5 are each independently
theaNRbifoP & §PratesAaRe MejebesBRadntbatbiaritrsiasdhsitiaitgtesntical
elements; these optical elements are held in a lens barrel PK. In the embodiment, the
projection optical system PL is a reduction system with a projection magnification of for
example 1/4, 1/5, 1/8, or the like, and forms a reduced image of the mask pattern on a
projection area AR which is conjugate with the above-described illumination area. The
projection optical system PL may be a reduction system, an equal system or a
magnification system. Furthermore, the projection optical system PL may include any
one of; a refractive system which does not include a reflection optical element, a
reflection system which does not include a refractive optical element, or a cata-dioptric
system which includes a reflection optical system and a refractive optical system.
Moreover, the projection optical system PL may form either an inverted image or an erect
image. Furthermore, in the embodiment, of the plurality of optical elements of the

projection optical system PL, only the final optical element FL which is closest to the

image surface of the projection optical system PL is contacted with the liquid LQ at the
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4 and the second substrate stage 5 can move between the exposure
station ST1 and the measurement station ST2 by moving in the XY plane
on the base member BP. The illumination system IL, the mask stage 3,
the projection optical system PL, and % liquid 10 immersion system 1 are
provided at the exposure station ST1, and at the exposure station ST1,
ophieapphisinate P is exposed via the projection optical system PL and the
liquid LQ. On the other hand, a measurement system to perform
measNemensvisissiisirate faiespravigdledvaiche cieasseamen stadrplained,
ST2, and the measurements and the exchange of the substrates P are
reéxeogtedraEieamERREr2MeriG Riioa Fdn2 vibw beeiifsbsusisivatefstagird and
has a substrate holder 4H which holds a substrate P, and is movable in a
sednediobsohrixtdggraes. of freedom of, the X-axis, the Y-axis, the Z-axis,
the OX, the OY, and the OZ directions, on the base member BP in a
conditiPie findtisngstinetesstiageratend tixy seveans e sirive s Seselbstiate
stage driving device PD which includes an actuator such as a linear
indeptordenhly sl @malcendidnhaseangadcs2 B aFackess therfic stistrate stage
which is provided in the first substrate stage 4, and an upper surface 4F
4 afdhhefsstaubsiBteatiaggelsothe nibendbgveendks @poanddtatiec@nesaa the
flat surface of approximately the same height (flush) as the surface of the
meadustratn i atiochSiE2 gl chinvihe isuthsthavephaid en4ht Ddssiwinbeadse aThe
part of the immersion region LR which runs out from the surface of the
illsubsttide §/sseforthethomikie stpgeB sihidapce)ettioatdital sxctanpit_thedithe liquid
of the exposure operation of the substrate P. Only one part of the 31
immpesicLsyatemiEané ire\sdés atiee shauesrefstataaBiple aadoethetexposed station
region surrounding the substrate P (including the region where the
STihnttersidistregérid dxposes! wiat)herpaygjbetiap pricabaistgthBlsamdeHedigioidE Q.
the surface of the substrate P. Furthermore, if the optical path space K on
Othiheérotinge randaeersiate ehibet pysiectiomertpticaleagstemeRts o the substrate P is
continuously filled with the liquid LQ (for example the immersion region
proiR demhabth éavesaitgnneairstatimed$, theam dhibeenmaasy teenardseqm d dvevexchénge of the
surface of
substrates P are executed at the measurement station ST2.

The first substrate stage 4 has a substrate holder 4H which holds a substrate P,
and is movable in a direction of six degrees of freedom of, the X-axis, the Y-axis, the
Z-axis, the 60X, the 0Y, and the 6Z directions, on the base member BP in a condition
holding the substrate P, by means of drive from a substrate stage driving device PD
which includes an actuator such as a linear motor.  The substrate holder 4H is arranged
in a recess portion 4R which is provided in the first substrate stage 4, and an upper
surface 4F of the first substrate stage 4 other than the recess portion 4R becomes a flat
surface of approximately the same height (flush) as the surface of the substrate P which is
held in the substrate holder 4H. This is because a part of the immersion region LR
which runs out from the surface of the substrate P is formed on the upper surface 4F, at

for example the time of the exposure operation of the substrate P.  Only one part of the
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the substrate P which is held in the substrate holder 4H, and the upper
surface 4F of the first substrate stage 4. Furthermore, the substrate
holder 4H may be formed as one with one part of the substrate stage 4.
However, in the embodiment, the sub§tfate holder 4H 10 and the
substrate stage 4 are made separate, and the substrate holder 4H is

ufiReY(ethie HreoSthesiiter iagage by fdpeeapipla.pragetemmiétaaiipon The
second substrate stage 5 has a substrate holder 5H which holds a

susttRsitiaig Me andtiatoPyakivding theaetjiun ofisircdegirgsecpsibieestion oR runs
the X-axis, the Y-axis, the Z-axis, the OX, the QY, and the OZ directions,

ou)) ey lrspprexinercBRB cavendiibn ssxioddifgéhsf subsinateate, oy
means of drive from a substrate stage driving device PD which includes

Farthachisatoifaticlogiscal lppeasmaci . ohd sithaiaderflel sidb Idfithamesjgetibn
in a recess portion 5R which is provided in the second substrate stage 5,
opivdlagsrndL ssidaninbbuskitiidl dustishlssrhtgistade (foothaniprrtibémmersion
recess portion 5R becomes a flat surface of approximately the same

rebg iR fbasjesiabislyrfasietafriod) shbstisdes fhayhbehaist@® deelcbem the surface of
substrate holder 5H. This is because a part of the immersion region LR
thevbubbtra P avtitiomn bkl Sotacsubstiate solddrate g thernppeosutifeca @ipast the

surface 5F, at for example the time of the exposure operation of the
fiisubsbeatatdstayel. onEupikrofdiee theppissatdacddeF 4H theysbidfdratedsdagae with
5, for example, a predetermined region surrounding the substrate P
or@nuttchi ththeubsg e stduerd. thelowsversiorthe gmbod Rnamt sth2Substyateaglber 4H
approximately the same height as the surface of the substrate P. 32
arfdutid substrate ifttye dpricahgutbeppeate, Kndrittbeubstige ultiacd Hidesedutes in the
projection optical system PL is continuously filled with the liquid LQ (for
subxtate keathedi mynEnsexanelgjoaduRoatitaetfavorably maintained), then
there may be a step between the surface of the substrate P which is held
in the $Shbstratechaldstrd&éistagel 3 hasppdrstatésue defF S thvbich deddmalsubstrate P,
substrate stage 5. Position information for the first substrate stage 4 and
antthé seccaidesntstiatetiagd six degrees of freedom of, the X-axis, the Y-axis, the
Z-axis, the 60X, the 6Y, and the 6Z directions, on the base member BP in a condition
holding the substrate P, by means of drive from a substrate stage driving device PD
which includes an actuator such as a linear motor.  The substrate holder 5H is arranged
in a recess portion 5R which is provided in the second substrate stage 5, and an upper
surface 5F of the first substrate stage 5 other than the recess portion 5R becomes a flat
surface of approximately the same height (flush) as the surface of the substrate P which is
held in the substrate holder 5H.  This is because a part of the immersion region LR
which runs out from the surface of the substrate P is formed on the upper surface 5F, at
for example the time of the exposure operation of the substrate P.  Only one part of the
upper surface 5F of the substrate stage 5, for example, a predetermined region

surrounding the substrate P (including the region where the immersion region LR runs

out), may be approximately the same height as the surface of the substrate P.
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5 is measured by a laser interferometer 2P which is constituent part of the
laser interference system 2. Laser interferometers 2P are provided at
both the exposure station STI and at the measurement station ST2. The
laser interferometer 2P provided 10 a%t?e exposure station STI measures
position information for the first substrate stage 4 (or the second
FutigivRie Stve Spdbiag shibe iexipaneenatrtianfadd site@farehrojection
interferometer 2P provided at the measurement station ST2 measures
omialtigRtdnfeIMisitentinndnsl petradithosisaiguitace Edoetusiselasrmbenersion
stage 4) existing at the measurement station ST2. Movement mirrors 4K,
regiSrareRuaY istethedrabbp e ihbd) osiio i@ meachecf g hesiveubshiatarface of
stage 4 and the second substrate stage 5. The laser interferometers 2P

theisebstigterowaivie iy el aisHsubkrinehehirusHhanpasiiospentorfaedieon of the
the first substrate stage 4 and the second substrate stage 5 along the

se¥ondisuibeat-atsige 8nd the OZ directions, and so to measure position
information of each of the substrates P held by the first and second

substratgisi@gegetniatidn TdreHasiestivibdieamseigy 4y thelseoaydadabshate stage
capable of measuring the position in the Z axis direction of the substrate
5 Blagastedtby sihstriatestagadiecriinic hoiatiomstitvartpatioot ihdhaséX
and the OY directions. More detail of this is disclosed for example in
infafaoesesiexdnineasetateatfépplatato?P kiestreviokdattdoiNohe exposure
2001-510577 (corresponding PCT International Publication No. WO
stata0678/84) aFtidmeeasarem2bt istateadSdtXiximd¢Hesenonenfenntmierd Rt ovided
(5K) to the substrate stage 4 (the substrate 33 stage 5), a reflection
atshefaxeonuay dbationedTivineas orsepasitiple iafpariatibe fidthéafistautistralikelage 4
of the substrate stage 4 (the substrate stage 5) is formed by a mirror
(op thiss béagn ¢h sDIbeB ateFtatecshrexicti igaithe eepogude ttatimn Syste M dBlagdnich
detect surface position 5 information (position information along the
inErdetisme; ZP\pohixedtdas)hio midssisanaoe stdtitmeSSithsiraserEs ipekition the
first or second substrate stages 4, 5, are provided at the
information for the second substrate stage 5 (or first substrate stage 4) existing at the

measurement station ST2. Movement mirrors 4K, 5K are provided at prescribed
positions on each of the first substrate stage 4 and the second substrate stage 5. The
laser interferometers 2P uses the movement mirrors 4K, 5K to measure the position
information of the first substrate stage 4 and the second substrate stage 5 along the
X-axis, the Y-axis, and the 6Z directions, and so to measure position information of each
of the substrates P held by the first and second substrate stages 4, 5.

The laser interferometer system 2 may also be capable of measuring the position
in the Z axis direction of the substrate stage 4 or the substrate stage 5, and the rotation
information in the 6X and the 0Y directions. More detail of this is disclosed for
example in Japanese Unexamined Patent Application, First Publication No. 2001-510577
(corresponding PCT International Publication No. WO 1999/28790).  Furthermore,

instead of fixing the movement mirror 4K (5K) to the substrate stage 4 (the substrate
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exposure station ST1 and at the measurement station ST2. The
focus/leveling detection systems 8 includes a projection system 8A, which
irradiates the surface of the substrate P with detection light La from an
oblique direction, and a Iight-receivingg§ystem 8B which 10 can receive
detection light La reflected by the surface of the substrate P. The
stigewy/levefisgidatastiae sy Gaiavidediat tharspleaspie fiadioidcShde or the
detects surface position information for the surface of the substrate P

likegafhetbentitalie hgi At eistage tratosthge S GonshPbsiyaierstagebiishing
existing at the exposure station ST1. The focus/leveling detection system

pr8desevided at the measurement station ST2 detects 15 surface position
information for the surface of the substrate P held by the second

substratetatagere, (fuclisslesubsy dtecstagesydtexis Bnauiaictheeroerassifecv@otition
station ST2. The control device 7 drives the substrate station driving

inftRviae dMQJe’RRsh eforAeRRMIT ARG tHe SUHRIOfdike daselrsataifeygoratRr 2face of
and detection results of the focus/leveling detection systems 8, and can

théenBQtirernnsdippeeifife subeisatesubshels 2By 4hs, BretROGERCNAe

substrate stages 4 and 5. Although not shown, as a measurement system

exiPosdrliiaitn WIEL ah@YetReRwReR iasistausing Zetagiionsygieralfhgdetection

alignment system is provided at the measurement station ST2 to detect

systigRSEeIficinaska projdcieshaysseBmtam Rioirrsaierenee s Braridasbstrate P
on a substrate stage, similar to that disclosed for example in 25 Japanese

witnexabtioe tidtatentdppicatinguE ireBlioHication Iat-rR¢rARERFsEMBRSWhich

34 shown in FIG 2, a transport system 9 is provided in proximity to the

cameasieesitiiatiht £ 2cftsdiae pytreserticexsapgingtratbsiratereP.
The control device 7 can perform substrate exchange tasks, using the

fodadIRRelirsystamidicwitond providstiatalR Epuslic stekoe SATE dRtecRSRiffdce
is completed, on the first substrate stage 4 (or the second substrate 5

pciition Mfuvhighidree berrsirlre dfiththa bstbgl MaSdGyang €iposiiiRfrate stage 4

(loading position) of the measurement station ST2, and loading a
(ostiRsteientdshiBstabiecigel 3P existgyE€ the exposure station ST1.  The
focus/leveling detection system 8 provided at the measurement station ST2 detects
surface position information for the surface of the substrate P held by the second
substrate stage 5 (or first substrate stage 4) existing at the measurement station ST2.
The control device 7 drives the substrate station driving device PD based on
measurement results of the laser interferometer 2P and detection results of the
focus/leveling detection systems 8, and can control the positions of the substrates P held
by the first and second substrate stages 4 and 5.

Although not shown, as a measurement system in addition to the

above-described focus/leveling detection system 8, an alignment system is provided at
the measurement station ST2 to detect alignment marks provided on substrates P or

reference marks provided on a substrate stage, similar to that disclosed for example in

Japanese Unexamined Patent Application, First Publication No. H04-65603. And as
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processing onto the first substrate stage 4 (or the second substrate stage
5). The exposure apparatus EX of this embodiment includes a movable
cap member 30 which can hold liquid LQ between the member and the
final optical element FL. 10 The cap mgmber 30 is formed in a size and
shape according to a nozzle member 6, described below, and in this

shemh aeiFIent e GeetRRane Mervveded chr oxiphiye o/ e nisasurement station

substantially circular in shape. The surface of the cap member 30 has the

STedpethe plirprpelbingxdianigingsustindbie emhodineot.déviceapcarepabform

30 is formed using a material such as for example a fluoride resin

suisied aixen angd ARG abiieitad uereptly g ReMoab antshe o nakaras Witbr which
liquid-repellency. The cap member 30 may also be formed from stainless

expiesirdipandgssingriaoohsetec: serithedirseiahsantt higgsurfacehemeetd wibitrate
a material having liquid-repellency. A cap holder 4C which attachably and

statpiag inetibh malkdisetimencae dnertizesubetistarxstidagepo s firgd sdibgtpatition) of
stage 4. Similarly, a cap holder 5C which attachably and 20 detachably

thbohdastirernat siativh QT30 dadleadilefasubbease the sipsitedastxgestre
That is, the cap member 30 is attachably and detachably provided on both
privediiay s tiat €irstagiesdanstadhe 4$¢émoihd sedosidaieshstiagestagety). cap
holders 4C, 5C have a vacuum chuck mechanism, for example, and use
vacuuithelexppiugetappatdtteEcapfrimgsenecsimevin ércl tidescamovebiddeaBMember
is formed from a magnetic material (metal), the cap holders 4C, 5C 25
30wetyidrasan h ot tinaitdrQ toetvoddrthieeaapnmbenaindrtBE fima hupgicekiel éores. FAS
In this embodiment, the exposure apparatus EX includes one cap member
Ti@0cdpenemben8n ihéooapdiemsiee 30disHapkldoyditingao holoien el@evhibbe6,
first substrate stage 4, the cap holder 5C of the second substrate stage 5
desdoaseddicholy dhd raih isyemieliBontmnd ashedhshepaphesisdewBiohlariylane view
when the cap holder 5C of the second substrate stage 5 5 holds the cap
is substbel 3Ly, chreudapimehdpe 4 CTok the flicst dubstcapenstaged3ddes thetgrofubrty of
the cap member 30, and is in the empty state.
repelling the liquid LQ. In this embodiment, the cap member 30 is formed using a

material such as for example a fluoride resin material comprising polytetrafluoroethylene
or another material with liquid-repellency. The cap member 30 may also be formed
from stainless steel, titanium, or another prescribed metal, and the surface covered with a
material having liquid-repellency.

A cap holder 4C which attachably and detachably holds the cap member 30 is
provided on the first substrate stage 4. Similarly, a cap holder 5C which attachably and
detachably holds the cap member 30 is provided on the second substrate stage 5. That
is, the cap member 30 is attachably and detachably provided on both the first substrate
stage 4 and the second substrate stage 5. The cap holders 4C, 5C have a vacuum chuck
mechanism, for example, and use vacuum clamping to hold the cap member 30. When
the cap member 30 is formed from a magnetic material (metal), the cap holders 4C, 5C

may have a mechanism to hold the cap member 30 by magnetic force.



10

15

20

25

The cap holders 4C, 5C are provided such that the surface (upper face) of
the cap member 30 held by the cap holder 4C (5C) is substantially flush
with the upper surface 4F of the first substrate stage 4 (upper surface 5F

of the second substrate stage 5). 10 t, a liquid immersion system 1 is
explained referring to FIG 3 through FIG 5. FIG 3 is a partial cut-away of

a summanysaphigoE vigw SroningiReaphacing! Eporiong«sfaégdiimember 30.
immersion system, FIG 4 is a side cross-sectional view parallel to the YZ

Helapevief tee 3apmet e B ia Ity ass capdivloal ¥ vf perdllet satkeatéstage 4,
plane in FIG 3. 15 The liquid immersion system 1 fills with liquid LQ the

theptigaldddh IPatenk sbemeabiheatéisalgeBidatelemnesitfheafatheember 30, and
projection optical system PL through which exposure light EL passes, and

is tihetirubrsisatetiten Sithdathe wrshshbsapteokisgsCaftiensdvengenbsglate stage 5
substrate stage 5, positioned at the position EP opposing the final optical

hatBrientaf- metntiee 80 s\ $ictien48Tdf. thb ity dithstranessign 4stsmat hold
includes a nozzle 20 member 6, provided in proximity to the optical path

thepaperiénmhard@ ansLipptytivoehipty wtateh supplies liquid LQ to the optical
path space K and a collection port 22 which recovers liquid LQ; a liquid
supplyTtheige Hdldevkith, S pteesrbgidedlsQcekithat shipplyfhcbgufiSeafutdhef the
supply port 12 of the nozzle member 6; and a liquid recovery device 21,
cay/ineimbee 3ol d dpyithk Qapi A d e eGSR risputistah b tiyefinetz ziétrtaeniymyed
and a 25 recovery tube 23. The nozzle member 6 is a ring-shape member
supfapddédco$ thagitet 3Gbstvatestagesd (@pptoaafapti&al @l eimantdind tbubstrate stage 5).
example, the final optical element FL) positioned on the image-plane side
of the e ctidgquapiinalesyiste sy$eem |h ithexivitenied refetinia g oz EkSn3anioeag!é FI1G.
are formed a supply flow path 14 which connects the supply port 12 and
5.thé& Kai@oly dyaetiaBeutralhay edavenyihavy patiyad widwcshoammgtiis tnencipal
collection 5 port 22 and the recovery tube 23. Operation of the liquid
pastipptyodevigeid iramdrioquidy secovel. desiasidd saserstctiiethbyithepaoaiedblto the
device 7. The liquid supply device 11
YZ plane in FIG. 3, and FIG. 5 is a side cross-sectional view parallel to the XZ plane in

FIG. 3.

The liquid immersion system 1 fills with liquid LQ the optical path space K
between the final optical element FL of the projection optical system PL through which
exposure light EL passes, and the substrate P on either the first substrate stage 4 or on the
second substrate stage 5, positioned at the position EP opposing the final optical element
FL at the exposure station ST1. The liquid immersion system 1 includes a nozzle
member 6, provided in proximity to the optical path space K, having a supply port 12
which supplies liquid LQ to the optical path space K and a collection port 22 which
recovers liquid LQ; a liquid supply device 11, which supplies liquid LQ via a supply tube
13 and the supply port 12 of the nozzle member 6; and a liquid recovery device 21,
which recovers liquid LQ via the collection port 22 of the nozzle member 6 and a

recovery tube 23. The nozzle member 6 is a ring-shape member provided so as to
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can deliver liquid LQ which is clean and has been temperature-adjusted;
the liquid recovery device 21, including a vacuum system or similar, can
recover liquid LQ. The nozzle member 6 has a base plate 18, having an
upper surface 19 opposing 10 the IOV\éeGr surface T | of the final optical
element FL. A portion of the base plate 18 is positioned between the

sulRB(@Tdsatrfess drleodptieatiarneatiqah elenesamnble ahtRrplqipatarelepEaakL)
system PL and the substrate P (substrate stage) in the Z-axis direction.

pdsitithetoaredmageplare $RIK dhraeghojdsithexpieatsgdight L passesiisterior

formed in the center portion of the base plate 18. The aperture 18K is

offgvenest itz heclahge s therfdhactapigiestifiova AR wrachateshedts the supply port
exposure light EL. By this means, exposure light EL which has passed

12harelgle shpmyaiassion, apticalesystefidly (futhl 2phbédretemeetdthy callection
arrive at the substrate P without being blocked by the base plate 18. In

pdhi22andabémenivetpeutearBureCidfatiolooned livaissbptantallice 11 and liquid
rectangular shape in plane view, according to the cross-sectional shape

recbvbey ekpiraLee itgkinrol(Boasyshthen priojedéicioearea BB QO d hiepphyagsyick 11
the aperture 18K in the base plate 18 may be modified as appropriate, so

caodglaeeipagure Nghickis cienpass Haschegh. témpeng uteasljutted s taf loaid

nozzle member 6, the lower surface opposing the surface of the substrate
reEohetyl devite Xy lstiatinstagadaadiststenfacsipatallehtortoevsivigudn Q.

The lower surface of the nozzle member 6 includes the lower surface 17

of the 2hehaszz Iplatenitr Bdea useato g kite a8 chal g asuilnsiesteu Faoe tolypposing

the substrate stage is 37 substantially parallel to the XY plane, the lower
theuokaeeslirfarketié obttddinaé opieabele nuavided gopastionogfithedabeplate 18 is

surface of the substrate P held by the substrate stage, and so as to be
posifistad thetyqeardiklaadheusiadadd of the BodstpdieaPelbmigre: Fhllofimgprojection

description, the lower surface 17 of the nozzle member 6 (base plate 18)
opticg] bysteat &l arkl ded shefiate AL B @sepprapgaten theeZlart sindeitenl? is a

flat surface on the nozzle member 6, provided at the position closest to
Fuhbesoiostate @ draicedis K ehsulmgtratecktagposure light EL passes is formed in the
center portion of the base plate 18. The aperture 18K is formed to be larger than the
projection area AR irradiated with exposure light EL. By this means, exposure light EL
which has passed through the projection optical system PL (final optical element FL) can
arrive at the substrate P without being blocked by the base plate 18. In this embodiment,
the aperture 18K is formed in a substantially rectangular shape in plane view, according
to the cross-sectional shape of the exposure light EL (that is, the projection area AR).
The shape of the aperture 18K in the base plate 18 may be modified as appropriate, so
long as exposure light EL can pass through.

Among the surfaces of the nozzle member 6, the lower surface opposing the

surface of the substrate P held by the substrate stage is a flat surface parallel to the XY
plane. The lower surface of the nozzle member 6 includes the lower surface 17 of the

base plate 18. Because the surface of the substrate P held by the substrate stage is
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and provided so as to surround the optical path space K (projection area
AR) of the exposure light EL between the lower surface TI of the final

optical element FL of the projection optical system PL and the surface of
the substrate P. 10 The liquid LQ which,fills the optical path space K is in
contact with the land surface 17, and the liquid LQ filling the optical path

subeeetidflyspalatidnteanéacivptint)endaviesrssiuiiiee 171 offtHeentipaleantieder 6 is
element FL. That is, the land surface 17 of the nozzle member 6 and the

priovigosiy tace bpeddh ehbinatiapsioftiedenisyntatd-rarel d Gyithcariaeitswiaeesand so
which are in contact with the liquid LQ filling the optical path space K. 15

ashutibeubasatiths baseiplacekSsisface\dd etk SRS MOH0 Meke esldaghyvith
the lower surface Ti of the final optical element FL or the substrate P

desuipsioatarsidgedr Aurspacerheiingna priesaspkdraaihisapmtides) betyeeoalled a
the lower surface TI of the final optical element FL and the upper surface

lad® nirfhee hass ppod@ath thEholimwing fabesCTipt@flatharsgramahethezzle
inner side of the nozzle member 6 including the space 20 between the

mbowr U faneded at the foxidiopttstesteondbisbbsaatt Mkelg petisaisiaserdtd stage,
of the base plate 18 is called the inner space SP as appropriate. A supply
arftopvauadibdlsb cenosctestitel the spyil patitspacis Ko(prejdotishiartae\ Rpattae
member 6. The supply flow path 14 is formed by a slit-shape penetrating
expokerevhigth Bemetiades thetowensoffine Nz ehméndbepticdhdleivent FL of the
embodiment, supply flow 25 paths 14 are provided at both sides in the
prifjectisrdogoted systativ_tardhéhepticfat pafiti@Ssudstraee R. (projection area
AR). The upper-end portions of the supply flow paths 14 and the liquid
supplyTdeJigeid 1 revbimhriéitiebevoatirg phthidpese18.i<n thatatheritheathe Jand
the lower-end portions of the supply flow paths 14 are connected to the
surfacy Spacel 88 | upid e fihkenfirtat optical phtimepatéK asal dh entlcaseaptatéth the
18, so that the lower-end portions 5 of the supply flow paths 14 become
losugpply facets 1L af therfcaltbptmapplyments-IL2 anbathe, thguahduppghce évioéthe
11 are connected via the supply tubes 13 and supply flow paths 14.
nozzle member 6 and the lower surface T1 of the final optical element FL are liquid

contact surfaces which are in contact with the liquid LQ filling the optical path space K.

Furthermore, the base plate 18 is provided so as not to make contact with the
lower surface T1 of the final optical element FL or the substrate P (substrate stage). A
space having a prescribed gap is provided between the lower surface T1 of the final
optical element FL and the upper surface 19 of the base plate 18. In the following
description, the space on the inner side of the nozzle member 6 including the space
between the lower surface T1 of the final optical element FL and the upper surface 19 of
the base plate 18 is called the inner space SP as appropriate.

A supply flow path 14 connected to the supply port 12 is formed within the
nozzle member 6. The supply flow path 14 is formed by a slit-shape penetrating hole
which penetrates a portion of the nozzle member 6. In this embodiment, supply flow

paths 14 are provided at both sides in the Y-axis direction relative to the optical path
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In this embodiment, the supply ports 12 are at the outside of the optical
path space K of the exposure light EL, and are provided in prescribed
positions located lateral to both sides in the Y direction of the optical path
space K. Pluralities of supply tubes 13,gnd 10 supply flow paths 14 are
provided according to the plurality (two) of supply ports 12. The nozzle
SpARIROEI 60 BIlES /SR tioMRNGIHerecAS poRitIBCEe ehtostip I My $RE8L14 and
SP, to suck fluid in the inner space SP. The suction aperture 16 can suck
ththgglidwidpby apd@nndheasnmetisgade SbpinttiissarBbodimgetosieetiand, the
apertures 16 are at the outside of the optical path space K of the
loxpeadrpdig bh &bt theduie P iividestiat bapsespribed psiionmincated SP
lateral to both sides in the X-axis direction of the optical path space K.

bétitemttitcfinakalstivat sib@e it BLiarm etk daeodiae fidvspatiatthecomeeaied portions
to the suction aperture 16. The suction flow path 15 is formed by means of

ofarglitigipp¢lave patiatindh bmevhipplpeoetraes aHpactaneailifigyneaizéel 2 and the
member 6. The lower-end portion of the suction flow path 15 is the
liguidtiopppeduie 16.a5chiometied hathe ddpphe td0asrtsigebsoppbpthosidrashs 14.
in the X-axis direction of the optical path space K (projection area AR).
InTthiz eyppediemship diti coppl yhm s dikardlavpaibsitid endleopticibpatiespeee K of
31 including a vacuum system are connected by suction tubes 33.
thebxedsies bfisLELOANdLre BT idad isyntecribed pusitisrikd auaqor tatataicto both
corresponding to the plurality (two) of suction apertures 16. The suction
siadgsariuhesyldiracti @onhtetedticalmtbuspios Keviedudlifts\oh dingphutttibes 13 and
flow paths 15 and the suction tubes 33. Fluid in the inner space SP can 39
suipelyifichapgtd el tre praeitied \aectinei sy ooitire gbandliteg $t0/6) ASssipplyrports 12.
FIG 5, valve mechanisms 33B are provided at prescribed positions of the
suctioff helez A8 n@pdeatmolutes aalwetionesgieatisnis 3B rsctehtoatedringr
the control device 7. The control device 7 can for example connect the
spanettih tdevide fBAicbimtitk tineesuspioe S eriline suoiemeaperitnel 1§ tae sadkehe
mechanisms 33B. The control device 7 can also connect the suction
liqpettyesd éiton e exteriopapstie (the thisrmmspbdinegnt, suction apertures 16 are at

the outside of the optical path space K of the exposure light EL, and are provided at
prescribed positions located lateral to both sides in the X-axis direction of the optical
path space K.  Within the nozzle member 6 is formed a suction flow path 15 connected
to the suction aperture 16. The suction flow path 15 is formed by means of a slit-shape
penetrating hole which penetrates a portion of the nozzle member 6. The lower-end
portion of the suction flow path 15 is the suction aperture 16. Suction flow paths 15 are
provided on both sides in the X-axis direction of the optical path space K (projection area
AR). The upper-end portion of the suction flow paths 15 and a suction device 31
including a vacuum system are connected by suction tubes 33.  Pluralities of suction
tubes 33 and suction flow paths 15 are provided corresponding to the plurality (two) of
suction apertures 16.  The suction apertures 16 are connected to the suction device 31

via the suction flow paths 15 and the suction tubes 33.  Fluid in the inner space SP can



10

15

20

25

SG by controlling the valve mechanisms 33B. That is, by controlling the
valve mechanisms 33B, the control device 7 can discharge (eject) fluid in
the inner space SP to the exterior space (atmosphere) SG via the suction
apertures 16, suction flow paths 15, and a portion of the suction tubes
33. Within a nozzle member 6 is formed a recovery flow path 24

becoRBiea R to the esriifntian preriublioh spaeaeopen in the downward
direction, is formed in the nozzle member 6, and the recovery flow path

24 inclagesdihis inrEIce 5Tug eolechani HastaEB hagpesviarertiigatiird positions
space with the downward-open aperture. A recovery flow path 24 15 is

offtrevidesibiatanat RtheGowpliofl @i thathgvbhadsiatie33Be pati®&d by the
related to the optical path space K. The collection port 22 is provided at a

cap@siliosviepnsinththestidhde, ktneas fbstaimpatmve dchthevbsimieldvice 31
held by the substrate stage. The surface of the substrate P held by the

arsLihstsatei stegeanddhe cillenttosl portheRatvevidetanishs 88Bzle Pk control
member 6 are at a prescribed distance from each other. The collection

devixe 22i® FIs0\doeckiatdraductitie apephe POB o kReandesiottipacaieréunesodphere)
relative to the optical path space K on the image-plane side of the

S@ojextmro bplictlesysienmBthdcsme d3@Bo arhdssbapersrsnmdisyihe
optical path space K (projection area AR), land surface 17, supply ports
mééhamins B3 B teperhitrelsdd Gicn ot elisboalyp deje di) €l ol | erctheni it sHads SP to
25 formed into a circular ring shape in plane view. The recovery flow path
th2 4>aeddrcpetel (atneaspherg ) oG 2eate tiomapatiedebyl & sactive fyowhpaths.15,
Hence the collection port 22 and the liquid recovery device 21 are
ancbenpextien ofdhinsurtimoveiyesld® 23 and the recovery flow path 24. The
nozzle member 6 is positioned so as to cover the collection port 22, and 5
includ&%ithpoa ooz zieenenare? B afongecamecovs i dles. paltle Zocomsected to the
member 25 can for example be formed from titanium or stainless steel
caflectzo@pgute SU I84@cm eplen an fr@ndownward direction, is formed in the nozzle
member 6, and the recovery flow path 24 includes this space. The collection port 22
has an aperture of the space with the downward-open aperture. A recovery flow path 24
is provided lateral to the supply flow paths 14 and suction flow paths 15 related to the
optical path space K.

The collection port 22 is provided at a position opposing the surface of the
substrate P above the substrate P held by the substrate stage. The surface of the
substrate P held by the substrate stage and the collection port 22 provided in the nozzle
member 6 are at a prescribed distance from each other. The collection port 22 is
provided lateral to the supply ports 12 and suction apertures 16 relative to the optical
path space K on the image-plane side of the projection optical system PL, formed into a
ring shape surrounding the optical path space K (projection area AR), land surface 17,

supply ports 12, and suction apertures 16. In this embodiment, the collection port 22 is

formed into a circular ring shape in plane view. The recovery flow path 24 and liquid
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a ceramic porous member. The porous member 25 has a lower surface 26
which opposes the substrate P held by the substrate stage. The lower
surface 26 of the porous member 25 opposing the substrate Pis
substantially flat. The porous member&)S is 10 provided at the collection
port 22 such that the lower surface 26 IS substantially parallel to the

reSoviagelgfithe substatadittdnpy is réoeviry RiBpeBheldddhressdIricat® port 22

stage. Liquid LQ is recovered via the porous member 25 positioned at the

arebitediiqui Pt R2ryBrRofesE the coliectien varthéddsdesrpedban ZBrang the
shape surrounding the optical path space K, the porous member 25

reporip fiet gathegollection port 22 is formed in a ring 15 shape so as to
surround the optical path space K, corresponding to the collection port 22.

The panesondeniemberis prpuiiigohad Hueasadeotienthe doPidclachpdrabthend
lower surface 26 is at substantially the same position (height) in the

indhiis dpecismeentiee Fnchsindganemdrouaindlaiso Fhelptihatdhestabee25 can for
surface 26 and the land surface 17 are substantially continuous. That is,

exéraghnict Jorfaee fianatichbheniaovstasnigscste26 (Gbtieraparrususst® enesd) aSfrom
are substantially flush. In this embodiment, the liquid immersion system 1

a terarmidecbas msrttheecovae morhuliouichh€ YEHiwadoliectsontase 282vhich
optimizing the difference between the pressure in the recovery flow path

opdbseadhisupseasaPehefdihg hdaubstspasadatmisphensr SGacce6mlitigetporous
the diameter of each of the holes in the porous member 25, the angle of

ma% ok eopiorsiohtie pobstisteriein bavstmaaldytieatliquite §orsne rearfdee 25 is
tension of the liquid 41 LQ, and similar. Specifically, the liquid immersion

preysiedaf thectliéstibe podtiinstmicehad ththipweccueiacHl @@ ipatibadniialiiyeparallel
liquid recovery device 21 to optimize the pressure in the recovery flow

topbths@4ate vé twysulystraty Rothetlis) theh Yipraberse lodsytibe Subkiagie Stagel
similar of the supply ports, collection ports, 5 and suction apertures of the

LiqarkleQrie nebevededreiadtidiputedstoéhuss 25 pasitinretmththcollgttiBhGdrt 22.
but need only be sufficient to enable formation of a satisfactory liquid

Because the collection port 22 is formed in a ring shape surrounding the optical path

space K, the porous member 25 positioned at the collection port 22 is formed in a ring
shape so as to surround the optical path space K, corresponding to the collection port 22.
The porous member 25 is provided at the collection port 22 such that the lower surface
26 is at substantially the same position (height) in the Z-axis direction as the land surface
17, and also such that the lower surface 26 and the land surface 17 are substantially
continuous. That is, the land surface 17 and the lower surface 26 of the porous member
25 are substantially flush.

In this embodiment, the liquid immersion system 1 is provided so as to recover
only liquid LQ via the collection port 22 by optimizing the difference between the
pressure in the recovery flow path 24 and the pressure of the exterior space (atmosphere)
SG, according to the diameter of each of the holes in the porous member 25, the angle of

connection of the porous member 25 and the liquid LQ, the surface tension of the liquid
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immersion region LR. For example, supply ports 12 may be provided
lateral to both sides in the X-axis direction of the optical path space K,
and suction apertures 16 may be provided lateral to both sides in the
Y-axis direction. 10 When filling the oglt'ical path space K of the exposure
light EL with liquid LQ, either the first substrate stage 4 or the second
L Qubsirsi@isingeSpdsifiesiip fed rjiuiaanpasision SEtenRosingrdhetidalction force
optical element FL of the projection optical system PL. As described

oretvevectherfirfibanshsezong sdisiiaterstages 4anceD tan ganhinetheqiessure in

between the exposure station ST1 and the measurement station ST2. The

thénscanehyl fi snqritd Zhstredeveigaatyigniti are provided so as to enable
motion, while holding a substrate P, in a prescribed area on the base

membgh8Rurtiheray pasiwonpy ssingethmpesititn of hepmasigpoettheofiration ports,
optical element FL of the projection optical system PL provided in the

angduesioreapationseT thanoznibencateh ®bhtbactiigded idtiosppased o Hhe. 3
final optical element FL, liquid LQ can be held between the substrate P

thesug el Gns optierld 301glesvaift dibntriozrishtodonbyation WWitkagithetdheliquid
first substrate stage 4 or the second substrate stage 5 positioned in the

immsition Egioppesind-thetimapeptcpb g eorent Fmay teeppyoidedidamepgticaboth
system PL, the control device 7 drives both the liquid supply device 11

sidad rithd ieadtisatioaction détheenRticdlipaticl dparelddiverre duirtiom tpediqrasi 16 may be
supply device 11 flows through the 25 supply tubes 13, then passes

prihvioied Hat e stapipdyhf kise pat bise - afi shtdractiabe member 6, 42 and is
supplied from the supply ports 12 to the inner space SP. Liquid LQ which
has bedmesdpphigdheaptisappiyhmpdselR of tiecxpesusplight &R filishthiquid LQ,
inner space SP, flows into the space between the land surface 17 and the

eitheb sheafe 3P Jsdbstimseagtad e) tha sbeorairetisiratd 8tdganddifissitieraotatahe
path space K of the exposure light EL. In this way, 5 by supplying liquid

pds@i drobP thigpssipglyhp sl dh timahel énresit Shaafet!®R topeateanaptectihalstem PL.

optical element FL and the base plate 18, the optical path space K of

AsrpasibredlaftaveLthe first and second substrate stages 4 and 5 can each be moved
between the exposure station ST1 and the measurement station ST2.  The first and
second substrate stages 4 and 5 are provided so as to enable motion, while holding a
substrate P, in a prescribed area on the base member BP, the area comprising the position
EP opposed to the final optical element FL of the projection optical system PL provided
in the exposure station ST1, and when each of the stages 4, 5 is opposed to the final
optical element FL, liquid LQ can be held between the substrate P and the final optical
element FL (nozzle member 6).

With either the first substrate stage 4 or the second substrate stage 5 positioned
in the position EP opposing the final optical element FL of the projection optical system
PL, the control device 7 drives both the liquid supply device 11 and the liquid recovery

device 21. Liquid LQ delivered from the liquid supply device 11 flows through the

supply tubes 13, then passes through the supply flow paths 14 of the nozzle member 6,
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between the final optical element FL (projection optical system PL) and
the substrate P (substrate stage) is filled with liquid LQ. When liquid LQ is
supplied to the inner space SP from supply ports 12, the control device 7
controls the valve mechanisms 33B SQ@S to 10 connect the suction
apertures 16 to the exterior space SG. That is, when supplying liquid LQ

arl® ihe ppied FpsnerBRuippny porphrnotselidnthepnrespacr Gl IQORRREGChas
to the outside atmosphere. By supplying liquid LQ to the inner space SP

baentbipsliatefrite Qipphppiets Whichiiwichexistadd Sl INter iapacspade 5P, flows
discharged to the exterior space SG via the suction apertures 16 and/or

intbehappety ®tRie it dendtsintatioEy einitiativb falSrs(spphtrofel kiaid)\Gh the
to the inner space SP, problems such as the lingering of air in the inner

apepace R canlfidiprayeptas] pacth spate dfof wlitcskpsstive hgineFation oftagrway,
portions (air bubbles) in the liquid LQ in the optical path space K can be

bypsepelyied.\tien (ofrichl-Qdssyppletid the theenspapacs Reroemsepphe final
ports 12, the control device 7 may control the valve mechanisms 33B

optiteh dleatdhertuatio thapestupésse 28, kbeaudisalgih sirrie& 3T @éposure light EL
connected. And, the suction device 31 may be driven, and while forcibly

betigedratigirfinalofsticaltbleimme IF§ p@cej & oria pie  wgtimmaRie) tume thd Gubstrate P
liquid LQ may be supplied to the inner space SP via the supply ports 12.

(subytratd sagedissinidi dxbtvverelioie hQzzlavhemiiagsi® I(Cpikeaiigplipdtb 229 andr space
substrate Pis recovered via the collection port 22 by the liquid recovery

SRifreices@dply peri23 Aoihe cemoviey\vdey ic ec21r sescibiears ze pneskaiiients 33B so as to
amount of liquid LQ per unit time. The 43 liquid recovery device 21

canodgtithg suctiauapersysebt t@thesodwaolispadel SE.exibhiatg s behwesopblging
collection port 22 (porous member 25) and substrate P, via the collection

liqod 2Q, tbyheduwngpacectfatroensggdyneontsth?, teeowery shace [SRtis 2pened to the

Liquid LQ which fills the optical path space K of exposure light EL flows
outsideigtmbspoeréectiby ol ofifuheL@ralhenenebepaéri® thehiectaterthe air

flow path 24, and after passing through the recovery tube 23 is recovered
pdrtighevimehchad covsteg dethearker IpeeeSRtrotdetirged to the exterior space SG via
the suction apertures 16 and/or the aperture 18K. Hence at the time of initiation of
supply of liquid LQ to the inner space SP, problems such as the lingering of air in the
inner space SP can be prevented, and such difficulties as the generation of air portions
(air bubbles) in the liquid LQ in the optical path space K can be prevented.

When liquid LQ is supplied to the inner space SP from supply ports 12, the
control device 7 may control the valve mechanisms 33B such that the suction apertures
16 and suction device 31 are connected. And, the suction device 31 may be driven, and
while forcibly discharging air from the inner space SP via the suction apertures 16, liquid
LQ may be supplied to the inner space SP via the supply ports 12.

Liquid LQ existing between the nozzle member 6 (collection port 22) and

substrate P is recovered via the collection port 22 by the liquid recovery device 21. The

liquid recovery device 21 recovers a prescribed amount of liquid LQ per unit time. The
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controls the liquid immersion system 1, and by causing to be performed in
parallel the liquid supply operation of the liquid supply device 11 and the
liquid recovery operation of the liquid recovery device 21, the optical path
space K is filled with liquid LQ, and a 119 liquid immersion region LR of the
liquid LQ is formed locally in an area on a portion of the substrate P.
liddextebagieyaReiation idIDEiaYROBIRIRPHRATES San Xeiso @xpIRjDRO. Xy
to the flowchart of FIG 6. In this embodiment, with the optical path space
befnekthgexpisitien ot 22 (Hdesisvitbriigerd s nthsubsinitelrieidarercollection

controls movement of one substrate 15 stage 4 (or 5) existing at the

pEEKRRshiyearriatiog Shdganvenehartrtt sieastialergtiion pandathel sgeiondQ which
substrate stage 5, and performs exposure of the substrate P held by that

filksabe ogtical phviahe: (KajeekiposorticghsEsteiaws Lthanehhatico@scbionthert 22 of
other hand, at the measurement station ST2, prescribed measurements

there pddfoneneshr\Bithuthi ecoediqtfitonqaidit id, bR aftethmasibgtiateighhieéd
by the other stage 5 (or 4). 20 At the measurement station ST2, the
recovdroltdiey 229 eitiatesdedic traniguahbcoveng dexice 2t prothssimgrof theice 7
substrate P. For example, the second substrate stage 5 is positioned at
caheotsithstizieiexehasngimegitan RRmf theamsiaguoso get fsiaticohi® parahlebithe
the transport system 9 is used to load the substrate P to be subjected to
liipcapphyopeetsngf tredidoel sepphddsvirstttarstage Itgultheecovdrgloperation
device 7 initiates measurement 25 processing for the second substrate
ofstagkgbidotbogethelovibs2arehe aptibal patiaspaeenéns Aifledtaiibrli§Td.LCQN and a
the other hand, the first substrate stage 4, holding a substrate P for which
liquiebisumersént poicedsihgfahtHenie e foemedtbttaiySin2masebeara portion of
completed, is positioned at the exposure station STI. In this embodiment,
thenmdistreggrients of a substrate P at the measurement station 5 ST2
include detection of surface position information of the surface of the
substralexk limsitlopdcatisilef/ dimexdesactiappayatient X. id\exbtameh safemento the
station ST2, the liquid LQ is
flowchart of FIG. 6. In this embodiment, with the optical path space K of the exposure

light EL filled with liquid LQ, the control device 7 controls movement of one substrate
stage 4 (or 5) existing at the exposure station ST1 among the first substrate stage 4 and
the second substrate stage 5, and performs exposure of the substrate P held by that stage
4 (or 5) via the projection optical system PL and liquid LQ. On the other hand, at the
measurement station ST2, prescribed measurements are performed, without the
mediation of liquid LQ, on the substrate P held by the other stage 5 (or 4).

At the measurement station ST2, the control device 7 initiates exchange and
measurement processing of the substrate P. For example, the second substrate stage 5 is
positioned at the substrate exchange position RP of the measurement station ST2, and the
transport system 9 is used to load the substrate P to be subjected to exposure processing
onto the second substrate stage 5. The control device 7 initiates measurement

processing for the second substrate stage 5 holding the substrate P at the measurement
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not supplied above the substrate P. The focus/leveling detection system 8
detects surface position information for the surface of the substrate P
held by the second substrate stage 5 without the mediation of liquid LQ
(step SAl). In this embodiment, 10 the4ﬁontrol device 7 controls movement
of the second substrate stage 5, and while moving the second substrate

stafiagesdholdingrbethubrsiatetht iflirtieukdtrataregese hdgintpg velisvakrmfor
detection system 8 to detect, without the mediation of liquid LQ, the

whiesitigsadorthecrdt privaisiectiarttef adkuaine of dgieatBopenRanddapleted, is
surface of the substrate P. For example, the control device 7 moves the

patiomnd subsiretpostagetativhigr1s monitoring the output of the laser
interferometer 2P, and, without the mediation of liquid LQ, uses the

focus/lemglingnaleseintiont, Systenrdirientiede atspbsiition Priforim ahieas inethent station
Z-axis direction for a plurality of points in the plane (in the XY plane) of the

STuifatedefdétezisoipstratef&te ppsititioatsorwhtie mufingstireaseobitk substrate P by
substrate stage 5 in XY directions such that detection light La emitted
thiréoousiepetijecticncisispstem of thatdfdamasiimmbngsteiardan systigul LQ is
is incident on a plurality of positions on the surface of the substrate P, the
nqeaafigliedadbitvdahosubstises Ond Bubfivatdl statiegdrtdttéod systenBdetrotd
QY directions is adjusted, and position information in the Z-axis direction
sutdace ositédityifopoatisrofothikesunfface of tiessbbisatate ks oeteetadond
relative to a prescribed reference position (reference surface). The
sutletettistage Suliglafuhibdonedidtioal fd ig6id ¢1@ctstep S419M hatessotestiiment,
the control device 7, in association with the position in 45 the XY plane of
ththenstrbbtiated7(sectoll mubvsinadet sfathe Socddeaylibeatostagd Geanchwhile
creates map data based on position information for the plurality of
madeieg tienspoonts sobdingtessidged bb ke g tHestrdstr fte deite die Kivi pteme SAES the
and determines an approximate plane (approximate surface) for the
fosustbeselofgluetscitbstrsystéhbiliasisticor With oud thd anedistiegn SA R UBY Ltisthe
means, an approximate plane for the surface of the substrate P is
paseiemiiribd Artiisefasetioa tf a preskhbeiddetéetmnqeopusitiothe surface of the

substrate P. For example, the control device 7 moves the second substrate stage 5 while
monitoring the output of the laser interferometer 2P, and, without the mediation of liquid
LQ, uses the focus/leveling detection system 8 to detect position information in the
Z-axis direction for a plurality of points in the plane (in the XY plane) of the surface of
the substrate P. ~ Specifically, while moving the second substrate stage 5 in XY
directions such that detection light La emitted from the projection system 8A of the
focus/leveling detection system 8 is incident on a plurality of positions on the surface of
the substrate P, the position (attitude) of the second substrate stage 5 in the Z-axis, 6X,
and 0Y directions is adjusted, and position information in the Z-axis direction for a
plurality of points on the surface of the substrate P is detected relative to a prescribed
reference position (reference surface). The detection results of the focus/leveling

detection system 8 are stored in the control device 7, in association with the position in
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(reference surface). The control device 7 stores the approximate plane for
the surface of the substrate P thus determined at the measurement
station ST2. When processing ends at the exposure station STl and at the
measurement 10 station ST2, the cor%ol device 7 moves the first
substrate stage 4 to the measurement ‘station ST2 and moves the second

theostdAestRHe: SUbstRacx pasdre stijieats StagdfBr the first substrate
stage 4, holding the substrate P for which exposure processing has been

complated, rescbeeol manes 1e iR vapurameteatal @osaich i@rmation for the
transport system 9 unloads the substrate P on the first substrate stage 4.

plévslilgsifaierdetiorbgointbjecttd tarlersparisestetessitieisdoader8m1, and
the first substrate stage 4 at the measurement station ST2, and the

deabroviecdesciiizdxineds plenqapprodessinglisiee) fumieds (iadhefatieesubstrate P
hand, after the second substrate stage 5, holding a substrate P subjected

bdsednsratieramedbartgsSng)at theg thisascuesnantspativimaithlhasfoeer surface
moved to the exposure station STI, the focus/leveling detection system 8
offtrevidiestratetre ssogrosninged Qvittatiefior&ndectote pistyitisolictb e nae ghiaditionof
liquid LQ, position information in the Z-axis direction of one detection
(refemshomstinéaselyfacEhefctrralibstiater Btoreshiresgpuoxinsatb stiate folage Surface of

or of a number of detection points smaller than the number of detection
thpeuntstrd et Sctiart atthenined st thenapisianoenSSEaiEIgT SA3). An

approximate plane of the surface of the substrate P was determined in

step SW2aehlproesaint erelsrishee Q5o stadi ctatn STy datkatithg preativement

information in the Z-axis direction for one detection 46 point (or a plurality
stati ae83jdhepmuints)| cleviive Buntaes tfetiess slisttate Ragod podieaneasurement

information in the XY plane, an approximate plane for the surface of the
statitrs BAaRdcaovbetie secmhdoabsttaie dtagede tedtiorxpssuts, staitiomeSE fe ncafter

to a prescribed reference position (reference surface) at the exposure
thethtabisubIitrake Trage dnhadtideyvibe stistteds Pf@dvabecgpaestiondrdogsasiiams been

for the image plane, with the mediation of liquid LQ, of the projection
conppietddsystebedPLnmelatiie tbeameasurement station ST2, the transport system 9
unloads the substrate P on the first substrate stage 4. A substrate P to be subjected to
exposure processing is loaded onto the first substrate stage 4 at the measurement station
ST2, and the above-described measurement processing is performed.

On the other hand, after the second substrate stage 5, holding a substrate P
subjected to measurement processing at the measurement station ST2, has been moved to
the exposure station ST1, the focus/leveling detection system 8 provided at the exposure
station ST1 detects, without the mediation of liquid LQ, position information in the
Z-axis direction of one detection point on the surface of the substrate P on the second
substrate stage 5, or of a number of detection points smaller than the number of detection
points detected at the measurement station ST2 (step SA3). An approximate plane of
the surface of the substrate P was determined in step SA2. Hence at the exposure

station ST1, by detecting position information in the Z-axis direction for one detection
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prescribed reference position (reference surface). Hence the control

device 7 can determine the positional relation between the image plane

formed by the projection optical system PL via liquid LQ and the surface

(approximate surface) of the substrate4g, 10 with reference to a

prescribed reference position (reference surface) (step SA4). When the
pdhoiee-4 pReHhgdoMGastieMesihBoseERiIRY et cabitrltd®4ad gosition

controls movement of the second substrate stage 5, and positions the

inforhsitRIe iR inethey prReitiam appasingatee fnalfoptiead @ietrestt the ivigite P can
projection optical system PL. Based on the surface position information of

beldersudabesed retsuldsteativdesied, haisie detredle detegtoribsy lisfarbifte
focus/leveling detection system 8 at the measurement station ST2, and

postite dalifesting thefacsiiothekippsuesteiot BRIsubstrate P relative to the
image plane via liquid LQ of the projection optical system PL at the

exposhie s@iterl GeMicthe stoedriol sttxicee hesifiosasftimatibsfiaten iviagiplane,
projection optical system PL and liquid LQ, while moving the substrate P
withtthe MeaiisidireliopidiliQresphepiojirtioptipatpiaystéd spactativisten
SAD). After liquid immersion exposure processing of the substrate P on
priserimconrfersnbsrasitiotageferéras sadack)theHmmt thelesnten Fdmnave3 tae
second substrate stage 5 at the exposure station STI to the measurement
destatdme $e2p doi thaval e latitin thesythe fiisinagestlate fageddolyaldipgodection
substrate P for which measurement processing has ended at 25 the
optiqabsysestatioriHiquisl hQvad tihérsaréaxgeoGpre ctatiate SiFfadd)etthospbstrate P,
system 9 47 unloads the substrate P for which exposure processing has
withdefdrdneleltbya thresseibed de feudrstegies#tiag € rfandnich duafade) éstap@4ed) 1o
the measurement station ST2. Next, an example of a substrate stage
driving/deancdbeRDasecagdariied, metsurageta piiésessifi2n0s theiewthaldevice 7
above of first and second substrate stages 4, 5 and a 5 substrate stage
catiaisgraeeive i Df ineSEGoT dthestndtststagesiaged grogitigraaeicsuPdrate P in the
includes linear motors 80, 81, 82, 83, 84, 85. The substrate stage driving
pasevdoeoPsing the final optical element FL of the projection optical system PL.

Based on the surface position information of the surface of the substrate derived based on
detection results of the focus/leveling detection system 8 at the measurement station ST2,
and while adjusting the position of the surface of the substrate P relative to the image
plane via liquid LQ of the projection optical system PL at the exposure station ST1, the
control device 7 exposes the substrate P via the projection optical system PL and liquid
LQ, while moving the substrate P in the Y-axis direction with respect to the optical path
space K (step SAD).

After liquid immersion exposure processing of the substrate P on the second
substrate stage 5 has ended, the control device 7 moves the second substrate stage 5 at
the exposure station ST1 to the measurement station ST2. In parallel with this, the first
substrate stage 4 holding a substrate P for which measurement processing has ended at

the exposure station ST1 is moved to the exposure station ST1. The transport system 9
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includes a pair of Y-axis linear guides 91, 93 extending in the Y-axis
direction. The Y-axis linear guides 91, 93 are positioned separated a
prescribed interval in the X-axis direction. The Y-axis linear guides 91, 93
each includes, for example, magnet u i}s, 10 incorporating permanent
magnet groups having a plurality of sets of N-pole magnets and S-pole

uriAGE s sabanged firuessiipasbinteryalscatongrfcei{dadiheldastion assbnd
in alternation. On one of the Y-axis linear guides 91, two sliders 90, 94

SUBEEr SdRRAEES] vhien abéchseatinoviedthiethe adasdigationsiatRegTRCt-free
state. Similarly, two sliders 92, 95 are supported on the other Y-axis
linear puideHFei@rapRdE asobomate By cakimd daiiechoierptantactdfeging
state. Each of the sliders 90, 92, 94, 95 has for example a coil unit,

toiFOGrporafigy aim@iteey doils abagelfiasteiassedred missirats stkeeg 406 ahd a
axis. That is, in this embodiment, by means of the sliders 90, 94, having

subsitateissgrritithag Yewids Roear Iguide, 9] thavingtatmaggetviving device PD
moving-coil type Y-axis linear motors 82, 84 are configured. Similarly, by

inohedasdinbahensliolers0931 982 188/igg, 66il umits,sabstitite ROg¥ driidningavice PD
guide 93 having a magnet unit, moving-coil type Y-axis linear motors 83,
inBRidase panfigfuyexkiT hivealidaided @192 exrypribeyl inytHo & -dxdscdirdotan. The
motors 82, 83 are respectively fixed to one end portion and the other end
Yaititingar ting den gih eBrexctiprsvioandsepdmttc eqrendidiecd 1neeteal d mthekexis
X-axis direction. Furthermore, the sliders 94, 95 25 comprised by the
dideetion. linghe iviatasd iBdarQiu mies Gis98aactlyrickedbspfonexanth leo rhiagmdBunits,
and the other end portion in the length direction of an X-axis linear guide
inB&r ezt g imattea trag e tneciie makviag ceplinea nagisstitsaaT Nytdle Biageets and
movable in the Y-axis direction by means of the Y-axis linear motors 82,
S-p8|eameginet sXaaveaisgeded porackeb8d istenvalsddnthiseyYodaxidicicectiamdbyn
means of the Y-axis linear motors 84, 85. 5 Each of the X-axis linear
alpondds87, 88 amelod dwefYrascahimels gusdds it tinesliplera80godranatugodid to
arranged at prescribed intervals along the X axis. On one
enable motion in the Y-axis direction in a contact-free state. ~ Similarly, two sliders 92,

95 are supported on the other Y-axis linear guide 93 to enable motion in the Y-axis
direction in a contact-free state. Each of the sliders 90, 92, 94, 95 has for example a coil
unit, incorporating armature coils arranged at prescribed intervals along the Y axis.
That is, in this embodiment, by means of the sliders 90, 94, having coil units, and the
Y-axis linear guide 91 having a magnet unit, moving-coil type Y-axis linear motors 82, 84
are configured.  Similarly, by means of the sliders 92, 95, having coil units, and the
Y-axis linear guide 93 having a magnet unit, moving-coil type Y-axis linear motors 83, 85
are configured.

The sliders 90, 92 comprised by the Y-axis linear motors 82, 83 are respectively
fixed to one end portion and the other end portion in the length direction of an X-axis
linear guide 87 extending in the X-axis direction. Furthermore, the sliders 94, 95

comprised by the Y-axis linear motors 84, 85 are respectively fixed to one end portion



10

15

20

25

of the X-axis linear guides 87 is supported the slider 86 to enable motion

in the X-axis direction in a contact-free state. Similarly, on the other

X-axis linear guide 89 is supported the slider 88 to enable motion in the

X-axis direction in a contact-free statem:jLO The sliders 86, 88 includes for

example magnet units having permanent magnet groups having a
arltialdshef aeiperftiSroeleherageisinesditnrdlenmagristinedr gugwdsatextending in

prescribed intervals along the X-axis direction and in alternation. In FIG 7,

theachxat tiedishandHeace ik Suhsitdiaciogaadis bismomigeiadtio hgxis
sliders 86, 88 via releasable joints 41, 42, such as those disclosed for

dieciiowlsy/imdind apanegakis ixaaimeb RB2re A apliaaotakisdirfRabloRiioso is
No. 2001-223 1 59. The joints 41, 42 can be coupled to side faces of the

mbtebénih secyruk sulisttiieniggesads bf tesyestivdiyedrhasisisise, jesit 41
connected to the slider 86 can be coupled to the -Y side face of the first
substrateiseighebaadisdithar-yuiide §acsoahthedss foneksniptraitagie S.
The joint 42 connected to the slider 88 can be coupled to the +Y side face

inobper Zthgecmad subsiloder siges & predcidbbteirt¥reidtealang thictixeaftist On one
substrate stage 4. By means of the slider 86 and the X-axis linear guide

of&He & rarigihigeaagyieés\gre Ssais tiee dierslitier SB0tdsenabliiguotidnvinicie X-axis
drives the first substrate stage 4 (second substrate stage 5) connected

diveatitie jontatitdct-theeSidier 8Gimitlad y< exxibeditbetidhaxintinpamgeaiessdfithe
slider 88 and the X-axis linear guide 89, a moving magnet type X-axis

sulppeste dibtos | Bik 1 82 Socamabépnet iodn iohthor esxib e iseat tomdi s alusintdet-Stag stéte.
(first substrate stage 4) connected 49 via the joint 42 to the slider 88 in

ThbealKiaxi86liB8dtioludBy foraddiag plenlagnstaugas eaiad per e @aimagieagrsups
linear motors 82, 83 (or 84, 85) slightly different, the substrate stage can

havenganplahadyrofreetOat dlrpoteomatmétsearfthbnes Hhmayrietsr areasipegles arescribed
shown as single substrate stages. In actuality, each 5 substrate stage

intaclaedcmgy K¢ Xtage directiohyral Yrakiertiagar. motor, and a Z-tilt stage,
mounted via a Z-leveling driving mechanism (for example, a voice coil
motor br Bi@ilarach of the first and second substrate stages 4, 5 is connected to the

sliders 86, 88 via releasable joints 41, 42, such as those disclosed for example in
Japanese Unexamined Patent Application, First Publication No. 2001-223159. The
joints 41, 42 can be coupled to side faces of the first and second substrate stages 4, 5
respectively. That is, the joint 41 connected to the slider 86 can be coupled to the -Y
side face of the first substrate stage 4 and to the -Y side face of the second substrate stage
5. The joint 42 connected to the slider 88 can be coupled to the +Y side face of the
second substrate stage 5 and to the +Y side face of the first substrate stage 4. By means
of the slider 86 and the X-axis linear guide 87, a moving magnet type X-axis linear motor
80 is configured which drives the first substrate stage 4 (second substrate stage 5)
connected via the joint 41 to the slider 86 in the X-axis direction. And by means of the
slider 88 and the X-axis linear guide 89, a moving magnet type X-axis linear motor 81 is

configured which drives the second substrate stage 5 (first substrate stage 4) connected
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on the XY stage, and finely driven in the Z-axis direction and in the OX
and QY directions relative to the XY stage. The substrate holder holding
the substrate Pis supported by the Z-tilt stage. 10 On the base member
BP is provided an auxiliary 50 which p)i?vents collision between the first
substrate stage 4 and the second substrate stage 5. The auxiliary 50 is

viRtavifiset wpnteyery icelisemsitevess diediishsubstrate stage 4 and the
second substrate stage 5, which move in XY directions on the base

memimy BRkiagdhs thravisigeneetive ey thefisatrudrk-axRaihaeanopisisg, $8(or 84,
exposure station ST1, and a second work area 20 15 comprising a

ga SRsHIg et iating sabsatbetayedtiarySebhasiRMinIRBFIRESIdh firdh the

passageway 61 is formed between the auxiliary 50 and the -X side wall

fi%ﬁéqmﬁdﬁmﬂa@ Stagd BRI Bbide A%iMyISSERSRAGEFSLWAN Sedusl ff?/f raRgh
e i

tween the auxiliary 50 and the +X side wall 44 comprising the Y linear

suBsieRStacRnAc iR apxiiarsagehanveyvlatngaxe mkeisntdiop ARP AAUGH stage,

perform regulation such that the first substrate stage 4 and the second

meURBHaIR Slats/aimpyaendystiRaHisalstifRipmdatisicEh@ii®otor or similar)

substrate stage 4 moves only on the first passageway 61 among the first

orpﬁﬁ%%ges‘@@?é,%@méﬂﬁo?%ﬁﬂﬁ PRS2agRMEEFonaRE thensasRadd oY directions

substrate stage 5 moves only on the second passageway 62, by means of

rel BRI A KOS EYBP IFINOS IR ARHBHIY FOfTRAfi%e 3Lbstfaté P ﬂ%’ﬁ%ﬁ)rted by

method of exposure of a substrate P using an exposure apparatus EX 50
th@@({lﬂg%@@bove-described configuration is explained, referring to the
plane views of FIG 7 through FIG 14 and FIG 15 through FIG. 24. As

showndR & 4saAskmiSer B iR Br6Viiel WR Rt RitaL Bl Higns3 RO ollision

station ST1, liquid immersion exposure of the substrate P held by the first

betiREH 8ie AFRROSIMstFaR RBIGRINEE: it RedNEaERMERhgEBIONMHE Zuxiliary 50 is

measurement processing of the substrate P held by the second substrate
protABEIRdSRIHRTMIHsIBhO HBKER P A Hobiet A8 8ERI2Mind the second substrate
stage 5, which move in XY directions on the base member BP, and is provided between a
first work area 10 comprising the exposure station ST1, and a second work area 20
comprising a measurement station ST2.

The auxiliary 50 has a prescribed size. A first passageway 61 is formed
between the auxiliary 50 and the -X side wall 43 comprising the Y linear guide 93. A
second passageway 62 is formed between the auxiliary 50 and the +X side wall 44
comprising the Y linear guide 91. And, the auxiliary 50 has regulating members 51, 52
which perform regulation such that the first substrate stage 4 and the second substrate
stage 5 move only on mutually different paths.  The first substrate stage 4 moves only
on the first passageway 61 among the first passageway 61 and the second passageway 62,
and the second substrate stage 5 moves only on the second passageway 62, by means of

the auxiliary 50 comprising the regulating members 51, 52.

Next, a method of exposure of a substrate P using an exposure apparatus EX
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exposure of the substrate Pon the first substrate stage 4, the control
device 7 positions the first substrate stage 4 at the position opposing the
final optical element FL of the projection optical system PL (the position
directly below the final optical elemen EL) EP. 10 Then, the control device
7 uses the liquid immersion system 1 {0 fill the optical path space K

vty eenathieéinebomtnpt eteinenatioh. isrstjhensubaifateng teelekydneiesis of
substrate stage 4 with liquid LQ, and exposes the substrate P.

FIB.thiersugrer IBelaamdresInetBdigheltbyahe cap holder 4C on the first
substrate stage 4. And as described above, when the first substrate stage

4 is poaiisievhdh thESPD IO FIEP16p posiadiisieorrlaten qotiskdhel expestifelstation
the second substrate stage 5 is subjected to measurement processing,

SBUdHAtE exeksivne xpoduthsfrieesosthed priaddssinbe fittiesetene staorks is
area 20 of the measurement station ST2 comprising the substrate

peefaingnge pesittondasurémshawtion F1G, fhanslifelcedbp@itessing enthosubstrate P
liquid immersion exposure of the substrate P on the first substrate stage

hedd thetbesémindexibstratewmngs She gndvanbgirate o2festageedomXNquid immersion
directions, while liquid LQ is held between the final optical element FL of
exbesprojfatiosudticsd Bysiehe Ristsubshretsvlagtratatiz behdrblyddvdckratpositions
substrate stage 4, and moves the liquid immersion region LR of liquid LQ
thérdinstaalibeataibtatiatedP tte positien cuposiamtier fathhebdiday shereap Flolalethe
4C above the first substrate stage 4. The upper surface of the cap
projectiberopfidat kY sigrtheLcéthenmiditioAQicddity rkive tinsfiatd aptigal 4lsri2ht FL) EP.
substantially flush with the upper surface 4F of the substrate P held by the
Tirmshaterioleidee ZHiset the ficsld ilnsterseoatsysted dnid Withhbeptjpakpath
surface 4F of the first substrate stage 4. While performing in parallel the

spaap plybetviiepn dne@ified wpticals ppisnp S tt i thenal bserate ddkield) of thrguiofst Q
via the collection port 22, the first substrate stage 4 is moved in XY

subireatiorsge thinth hgesttiley drateapmsasghsisuhsiratp &sitienrierompedimgcap
the 5 final optical element FL, and by this means the liquid immersion
meagien30Rsfoelddry dime thp soldstra€e dn denflyet sobsttiéystagydd oAntlescdgscribed
member 30.
above, when the first substrate stage 4 is positioned at the position EP opposing the final
optical element FL, the second substrate stage 5 is subjected to measurement processing,
substrate exchange, and other prescribed processing in the second work area 20 of the
measurement station ST2 comprising the substrate exchange position RP.

As shown in FIG. 8 and FIG. 16, after the end of liquid immersion exposure of
the substrate P on the first substrate stage 4, the control device 7 moves the first substrate
stage 4 in XY directions, while liquid LQ is held between the final optical element FL of
the projection optical system PL and the substrate P held by the first substrate stage 4,
and moves the liquid immersion region LR of liquid LQ from on the substrate P to on the
cap member 30 held by the cap holder 4C above the first substrate stage 4. The upper

surface of the cap member 30 held by the cap holder 4C of the first substrate stage 4 is

substantially flush with the upper surface 4F of the substrate P held by the substrate
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After moving the liquid immersion region LR on the cap member 30, the

control device 7 adjusts the positional relation between the nozzle

member 6 and the cap member 30 in the Z-axis direction, as shown in

FIG 17, and causes the lower surfaceﬂ the 10 nozzle member 6 (17, 26)

to make contact with the upper surface of the cap member 30.
hohmedficafiyhd i dirsisuasiratgshgaidvitotdingpiie samotesristRdfist substrate

raised in the +Z direction, and the lower surface of the cap member 6 is
stiyeughtwHilecostfaeinivithithearaislenssiiaste of HugigarQfesnbeie30pply ports 12

Furthermore, position information in XY directions for the first substrate
arglagerdcisverg asuigu by Uheidavercollecttsopeter 2 thelfraabstrate stage 4 is

measurement results of the laser interferometer 2P, the cap member 30
movethin Xretditdesizatensthipeasd eaorive pasiticosgNsityrerpasiitiofrEPrppsing the

member 6. Of the portions of the nozzle member 6, the collection port 22
finalppided eémtine fovwendbyface nogpeshrglitne dipperslisiacey pith® dapmed on

member 30. By a recovery operation (suction operation) via the collection

thpeubgRatie capbmemdngh§thesaued orveeLeam mtanbpeddo the 20 lower
surface of the nozzle member 6. The control device 7 uses the collection
port 22\ fterhmtol i thapi goédr en&6i ey edgiirtheRl oweestafarnenniiéh 80 oz kontrol
member 6, such that the nozzle member 6 and cap member 30 are in a
devies@raujassatbii positicratietatiornt ishweehabeémert)d meetoberesantbibe 26pahember
the porous member 25 positioned at the collection port 22 is substantially
30t thaed -exEudhistatita) lgsfiislavwith Rhe. B dustidases 25 16\wdr the flacz piethe
member 6. By vacuum-clamping the cap member 30 using the 52
nazzlieatmnbeot A7 (iGhe madae onerheith b e e surtaddet dancap member 30.
closed. By holding the cap member 30 against the lower surface of the
Speotibaliyeitmbird shsicate sthyseltio|dipgrivredBikeirdpeid30() cmiset ihehd +Z
between the lower surface Tl of the final optical element FL and the
direnzide, avehtivelobvar guitiecenalr & eecppenenibed 6 pdue Biktdotoprstact Yitiethe
inner space SP, and capable of holding liquid LQ, is formed between the
udipealsodticaloetiesvaptridrded 30e caprimymbey, BOshiedd mfdheationie XY
member 6.
directions for the first substrate stage 4 is measured by the laser interferometer 2P.

Based on measurement results of the laser interferometer 2P, the cap member 30 on the
first substrate stage 4 can be positioned with respect to the nozzle member 6. Of the
portions of the nozzle member 6, the collection port 22 is provided in the lower surface
opposing the upper surface of the cap member 30. By a recovery operation (suction
operation) via the collection port 22, the cap member 30 can be vacuum-clamped to the
lower surface of the nozzle member 6. The control device 7 uses the collection port 22
to hold the cap member 30 against the lower surface of the nozzle member 6, such that
the nozzle member 6 and cap member 30 are in a prescribed positional relation.

In this embodiment, the lower surface 26 of the porous member 25 positioned at
the collection port 22 is substantially flat, and is substantially flush with the land surface

17 of the nozzle member 6. By vacuum-clamping the cap member 30 using the
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After holding the cap member 30 against the lower surface of the nozzle
member 6, the control device 7 releases the holding of the cap member
30 by the cap holder 4C of the first substrate stage 4. As shown in FIG 9
and FIG 18, the control 10 device causgs the first substrate stage 4 to be
retracted from the position EP opposing (the position directly below) the

cdiratioptinat efeonens bzl thisnveys Wheapdreufs SgkUaBtERtelstege 4By holding
withdraws from the final optical element FL, the cap member 30 held

thagapsicthBelogeigintaceedbine nazate ofeneherz2lismemiosesissemtthedisthe
substrate stage 4, and liquid LQ can be held up to the final optical

apelemen8KLIidsid 1@ tarsbows dhrisiata thenbickr HiefeepTnemierfadlivptical
held using the collection port 22 of the nozzle member 6. As described

elaipenerswpdishp esz1E rasen pep gideHutdienable, therepiitied pgihcersiCedtmiprising
the Y-axis direction, and suction apertures 16 are provided lateral to the

thomtioal spate SPagedicapabie oFaslgdidydiciion LQ,FiGotPeinbetdeentchiafidhtetical
viewing of the drawing as well as to simplify the explanation, a supply port

el@feh? Fteral thetbap-Niestbecdohelddictigadhzépacenkeand a supply tube
13 connected to the supply port 12 are shown, and a suction aperture 16

lateral Adtén@otiisjdbeotdh eneptical3Pathispeite Kwadsarfassionthe s 33e
connected to the suction aperture 16 are shown. As shown in FIG 19, with

minebeap, therobier AQidd et dgalastehthédveddi sy ia dtee ahpmeentiez|B0bgrtieerap
6, the supply of liquid LQ from the supply ports 12 to the prescribed 25
hapercéCif thelfidingutiseratenstagpéace Ashoeiw aeR | the fandl FI@ida), ¢heroanttol
FL and the cap 53 member 30, and the recovery of liquid LQ via the
destiicdi oausqeettie fastidibatatpatipedad be paited. fhenddwcphstdoaieR eppysing (the
controlling the valve mechanisms 33B, the control device 7 can connect
pdsid sudirect ypmtowe sHediaatoptecsLelieorentevice 3 thesvmay avaaruimenfirst
system via the suction flow paths 15 and suction tubes 33. Hence by
subisityate) dtagesdi otibmiEade\iimen3he theat optrcd | ddencen Fda niheerdprmesulmid held
recovery of fluids (liquid LQ, air) in the prescribed space SK, including the
againet thpdoe <3 Butfetevebththefizlalrogtibal 6lememoved from the first substrate
stage 4, and liquid LQ can be held up to the final optical element FL.

FIG. 19 shows the state in which the cap member 30 is held using the collection
port 22 of the nozzle member 6. As described above, supply ports 12 are provided
lateral to the optical path space K in the Y-axis direction, and suction apertures 16 are
provided lateral to the optical path space K in the X-axis direction. In FIG. 19, in order
to facilitate viewing of the drawing as well as to simplify the explanation, a supply port
12 lateral to the -Y side of the optical path space K and a supply tube 13 connected to the
supply port 12 are shown, and a suction aperture 16 lateral to the +Y side of the optical
path space K and a suction tube 33 connected to the suction aperture 16 are shown.

As shown in FIG. 19, with the cap member 30 held against the lower surface of
the nozzle member 6, the supply of liquid LQ from the supply ports 12 to the prescribed

space SK including the inner space SP, between the final optical element FL and the cap
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FL and the cap member 30. The control device 7 drives the liquid recovery

device 21 having a vacuum system to induce a negative pressure in the

recovery flow path 24, maintains the clamping of the cap member 30 by

the collection port 22, and with the 10 aperture 18K closed, drives the

liquid supply device 11 and the suction device 31. By this means, pure
mbgiber 3Q imaupplieshikandhrosinply Pt diteidheypsaaesiors] sraretdifed in

between the final optical element FL and the cap member 30, and in

paglitionAigdidchik et frepethedl Bpg e SKl vambshaa Ve 38 fiasctitrol

suction apertures 16. By this means, the image-plane side of the

davioieritan apfieat Systeoi b aprriirecodting custydtofiltrd ivdtB1linaithy @ vacuum
without halting the liquid supply operation of the liquid supply device 11.

sySteensuphy partina 216ovpaoimyL §quid duQitn thibgsrescrilbemapagdiBingnte suction
suction apertures 16 to recovery liquid LQ are provided at positions closer

davidbafirtak eptital ddeitentchh gbdorthemitectiooveeyt aiXlusedfiouid LQ, air) in
clamping of the cap member 30. Hence 20 by holding the cap member 30

thepirgdtieedaitact @Kparti2dipgavisathen shactosvre betwtroehoffiia opdzie element
member 6, the prescribed space SK can be formed between the final

Flophidahealepasimberaad thiehegprmmehdeeicd, ddvesatbietiduidhecsvpphypeids 21
12 and suction apertures 16. Next, while measuring the XY direction

haviisitmnscatitheyftstratod reseeren2fasiviegiressuséagelsedebovsmdlhe faseps,
interferometers 2P, the control device 7 controls the 54 substrate stage

malimvangs dey ddenitintpaiibree dharfersibser BE thtth s tam keetitm ther a2 asuotenitarthe
station ST2 (second work area 20), and to move the second substrate

apstage 28K theseelxdovesa st dimpindSuiip(firdtvice K head t@)sutsishdewrida G By
10, the control device 7 controls the substrate stage driving device PD so

thssnieams) e rh Bduist sQoistsapp std e Shal cmgptiie birtst Y2atestigemesg riided space
to move the second substrate stage 5 along the second passageway 62.

SK between the final optical element FL and the cap member 30, and in addition liquid

LQ in the prescribed space SK can be recovered from the suction apertures 16. By this

means, the image-plane side of the projection optical system PL can be continuously

filled with liquid LQ, without halting the liquid supply operation of the liquid supply

device 11.

The supply ports 12 to supply liquid LQ to the prescribed space SK and suction
apertures 16 to recovery liquid LQ are provided at positions closer to the final optical
element FL than the collection port 22 used for clamping of the cap member 30. Hence
by holding the cap member 30 using the collection port 22 provided in the lower surface
of the nozzle member 6, the prescribed space SK can be formed between the final optical
element FL and the cap member 30, connected to the supply ports 12 and suction
apertures 16.

Next, while measuring the XY direction positions of the first and second

substrate stages 4, 5 using the laser interferometers 2P, the control device 7 controls the
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FIG 20 is a schematic drawing showing the relation between the first and
second substrate stages 4, 5 passing through the first and second
passageways 61, 62. As shown in FIG 20, the auxiliary 50 has first and
second regulating members 51, 52 10.which perform regulation such that
the first substrate stage 4 and the second substrate stage 5 move

suthvieatg Rteliféerairgaibsickrtbiscambhedin gt Sip dirate s@iyting theemdglurement

51 is provided on the -X side face of the auxiliary 50, and has a protruding

stariemBER (Bdvchonneinidas Q0)thadXositReTihe usinddingsmeniee 5 to the

comprised by the first regulating member 51 is formed so as to extend in

exties0fedstigiditeatio(fien Ve k4reide0l S faceieh e aexdiany, Btk ddrersbdevide 7
regulating member 52 is provided on the +X side face of the auxiliary 50,

connad lbalseas pivstratdistggaerivieg ddvite pPOtidesoandvethXfiisiaubbhate stage 4
protruding member comprised by the second regulating member 52 is

aléomee fistamstageiend inatietd naode theegitondsubisatestige Dhltvey the second
auxiliary 50. The first regulating member 51 and the second regulating
pasvageherys2 are 20 provided at different positions (heights) in the Z-axis
direction. A first groove 51M is formed in the +X side face of the first
substrate.s2ade #scheamdingrdw it shist/ neg thatiala tiorebebesenlthA fSecand
groove 52M is formed in the -X side face of the second substrate stage 5,
seacoo sdibgirttet biagesch ridpaginating uy e hiedirSZand/ beso tide fis s gpusis B e, 62.
stage 4 passes through the first passageway 61, the first regulating
AsrstonbeirSE a8 ahihdi esixtagy GOVea S fikdt poditected oeythatimsitiendoecs 51, 52
movement of the first substrate stage 4 in the 55 first passageway 61 is
whichipgpiiedréyuthidir st ce ghdatinegfirst substrétt. skagetHend trel secadtbsutisérate
first substrate stage 4 passes through the first passageway 61, the first
staydoStnatee shageyi didlesenopstinge tmetfinsst mepalistieTd, rinerfiber&gul @mgvinember
passing through the passageway 61, the movement of the first substrate
5istageodided ottt bY theeffese D felop lbmbany ey berddiasAnm ptuining meember
second substrate stage 5 passes through the second passageway 62, the
whsbqrdtraded atmipennsiser 57 haprifteudewpmergbeocerd@ided by the first

regulating member 51 is formed so as to extend in the Y-axis direction on the -X side
face of the auxiliary 50. The second regulating member 52 is provided on the +X side
face of the auxiliary 50, and has a protruding member which protrudes on the +X side.
The protruding member comprised by the second regulating member 52 is formed so as
to extend in the Y-axis direction on the +X side of the auxiliary 50.

The first regulating member 51 and the second regulating member 52 are
provided at different positions (heights) in the Z-axis direction. A first groove 51M is
formed in the +X side face of the first substrate stage 4, according to the first regulating
member 51. A second groove 52M is formed in the -X side face of the second substrate
stage 5, according to the second regulating member 52.  When the first substrate stage 4
passes through the first passageway 61, the first regulating member 51 has the first

groove 51M positioned on the inside, and movement of the first substrate stage 4 in the
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positioned on the inside, and movement of the second substrate stage 5
in the second passageway 62 is not impeded by the second regulating
member 52. In other words, when the second substrate stage 5 passes
through the second passageway 62, tE‘,E second 10 substrate stage 5
does not strike the second regulating member 52. Or, when passing

fitdireaggdveageBIoRthpeisapaRW Ay 6 the reguRmMeNhehiber Sacond other words,

substrate stage 5 is guided by the second regulating member 52. On the

whthendaingd suisenithadisupdstcateqigoend fovesiigenwans /e tirtisubstrate
exposure station ST1 and the measurement station ST2 to the other, even

stigthe disst bt sulicdraiefhicigeghlatiegnpthibepass ttwpughethgassingnirough the
passageway 62, the first substrate stage 4 strikes the second regulating

passageberyH jnhdh meeanoot passaiewsybeatthalgs 4 ibgseeamny thgtilating
member 52 impedes movement of the first substrate stage 4 along the

regekoing passbgestay BadHehee thysachidrseksirapsttige Seoosud subsatiate
stage 5 exists in proximity to the second passageway 62 at the

seovedpIsRNastatoth&Ietord wollikittngahtnebtirsShisstheteestadey bavel52M
the second substrate stage 5 is prevented. Similarly, even if the second

pcitisteaterstagénsiddfanmpisove pass diithe gectinel ubistpassagevsay ik, second
movement of the second substrate stage 5 in the first passageway 61 is

passqysvey 18P ihadtrghpededibiy thesecdrer redulatingaukiibey 59. is footheamples,
formed from a material softer than that of the 25 first and second

wierbHtesdecotapseetr die Siaydficpadseathayehsroddcopdpaskigaiva)fié dres@cond
second substrate stages 4, 5 even when the first or second substrate

subsiges Aade Sidkesthet strikididing &CoQit regalethigmieghbee &2ani€n wizn Ipassing
provided on the auxiliary 50, to absorb shocks when an object (a

thealggtrihitesstagd )passkgsnBy 6B the eanvenseghdiche tsatantbg estrateestacd 5 is

and second substrate stages 4, 5 can be prevented even when the first 5
gwdeskby hick sebsthchtegetiageghmdrabékéR the auxiliary 50. By providing such

an auxiliary 50, direct collisions between the first substrate stage 4 and

the seCornitiesotietrasmdtaderbthe first substrate stage 4 moves from one among the
exposure station ST1 and the measurement station ST2 to the other, even if the first
substrate stage 4 attempts to pass through the second passageway 62, the first substrate
stage 4 strikes the second regulating member 52 in the second passageway 62. That is,
the second regulating member 52 impedes movement of the first substrate stage 4 along
the second passageway 62. Hence even if for example the second substrate stage 5
exists in proximity to the second passageway 62 at the measurement station ST2,
collision of the first substrate stage 4 and the second substrate stage 5 is prevented.
Similarly, even if the second substrate stage 5 attempts to pass through the first
passageway 61, movement of the second substrate stage 5 in the first passageway 61 is
impeded by the first regulating member 51.

The auxiliary 50 is for example formed from a material softer than that of the

first and second substrate stages 4, 5.  Significant damage is not imparted to the first or
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can be prevented, and increased damage can be suppressed. Next, as
shown in FIG 11, coupling of the joint 41 and the first substrate stage 4
and the coupling of the joint 42 and the second substrate stage 4 are

released. The first 10 substrate stageE% is coupled to the slider 88 of a
portion of the linear motor 81 via the joint 42, and the second substrate

seStR@eGoitraaLflieedd thewitlameh vkdippsicRaiiteubseat sigies 8G\saike the
the joint 41. The control device 7 controls the substrate stage driving

addivaeg B agishawshiorfig rhectamianendesenonitstioattate saligp 30, to

the exposure station ST1 and to move the first substrate stage 4 to the

absieBsSHRRENhsiiadioohjibt Flibdsshewmgelstrikes 3 @yatitngdndhdgrifitiolt
device 7 moves the second substrate stage 5 existing at the exposure

dsstagenc3nd fiesthedssiting fobstoaasiygs @iteetty fegiosvk el fovehaptioathe first
element FL, and causes the lower surface of the cap member 30 held by

ortbec vz zithstret b 6 4 rEisthieesahd midiadbCoon tBy srovilingLdistiateaddliary
stage 5 to be opposed. As shown in FIG 22, the control device adjusts the

Sqasitonalifgiatiohatwikeh theabirstdubstian stetwdamdibesgomeiistrae stage 5
held by the nozzle member 6 and the cap holder 5C on the second

capuisspreiesiagartd antcpladeltigcambenuppradedeld by the nozzle
member 6 on the cap holder 5C on the second substrate stage 5.
Specifidaly ateh@brsachi@ $ubsitaikingtafehd josasiindin the’ filisestiostragnstage 4
the lower surface of the cap 57 member 30 held by the nozzle member 6

anth #eesocphtacofitb jhiatcéandl trer Coniitdinistritastggesitave relkasedtiomha first
the XY directions for the second substrate stage 5 is measured by a laser

suinderafte rsiagetén LEvUp sk tie sizks @& ofamiorsutsfaheHaasenotor 81 via the
interferometer 2P, the cap holder 5C of the second substrate stage 5 can

jobe gpsandriee seamidtbubivaieastagp Snietag QDtti¢hd Elyddre36 0t zl@ortemindithe
6. After the cap member 30 held by the nozzle member 6 makes contact

lingethrtfogor 80 via the joint 41.  The control device 7 controls the substrate stage

driving device PD as shown in FIG. 12 to move the second substrate stage 5 to the

exposure station ST1 and to move the first substrate stage 4 to the measurement station

ST2.

As shown in FIG. 13 and FIG. 21, the control device 7 moves the second
substrate stage 5 existing at the exposure station ST1 to the position EP opposing
(directly below) the final optical element FL, and causes the lower surface of the cap
member 30 held by the nozzle member 6 and the cap holder 5C on the second substrate
stage 5 to be opposed.

As shown in FIG. 22, the control device adjusts the positional relation in the
Z-axis direction between the cap member 30 held by the nozzle member 6 and the cap
holder 5C on the second substrate stage 5, and places the cap member 30 held by the

nozzle member 6 on the cap holder 5C on the second substrate stage 5.  Specifically, the

second substrate stage 5 rises in the +Z direction, and the lower surface of the cap
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cap holder 5C, the control device 7 holds the cap member 30 using the
cap holder 5C. The control device 7 releases the clamping of the cap
member 30 by the collection port 22. As shown in FIG 23, the second
substrate stage 5 descends in the -Z qajr}ection, and 10 the lower surface of
the nozzle member withdraws from the cap member 30 held by the cap

mbolsarheltee tlaeongsationiiersiprkeligoiddcomisupplyapditsdb?3E. At this
continued. By retracting the cap member 30 from the lower surface of the

timezaithenerbalionih thesvpiteditnsterinrarspaseubilitierstdbes is
supply ports 12 flows into the space between the nozzle member 6 and

méasueep by artiser Bieriertheerperuresi&id. oNittetaarsmeptyr asuks dititihe laser
from supply ports 12 continued, liquid LQ flowing into the space between

intbeferupzater e thbenp luldansCaptheaktont 30bsratbstageBed b8Ikdsitioned
recovered through the collection port 22. By this means, a liquid

relaivetsitie tagiowrinBefaadinelid byQHs nigrrechehbyesthe cap member 30
mounted on the second substrate stage 5. Furthermore, the control

deviceAfteptieaispineerdlye3Maeltpysims b2 e avitbrpbesérinaikk L Odinattgvich the
close the flow paths connecting the suction apertures 16 and the suction

cafiehatier 3G, ahel copeins dbei oW huds shearapeatint¢heGusitigriapeurelkidtsC.

and the exterior space (atmosphere) SG That is, the inner space SP is
Tlupenebiathzottmiaveotphaaenpiadiof tseictipmapdrn 88sbiGhésadlrotion port

in FIG 14 and FIG 24, while holding liquid LQ between the final 25 optical
22xleeshénoint féGo 23 etttecse apiicsu systenstidje Sruddtendaim nheribdird€ion, and

held by 58 the cap holder 5C of the second substrate stage 5, the control
theléoioer suofaes tfehsatmrate siehsienteistdgens froXYrdiectioes En@oiele by the

the liquid immersion region LR of liquid LQ formed on the cap member 30
capritoltee SO bstrzte, Phibalpemtitrets sbpplgtl dutbizo B upipihpasectih & continued.

substrate stage 5. The upper surface of the cap member 30 held by the
By agtradiiigl énestdpmtire se onidoso bistrimewestagdabe thfetheperzirinfeowef 8hé&quid

substrate P held by the substrate holder 5H of the second substrate stage
LG, sappl ibettappe imserfsgaedBRofrim the supply ports 12 flows into the space between
the nozzle member 6 and the cap member 30 via the aperture 18K. With the supply of
liquid LQ from supply ports 12 continued, liquid LQ flowing into the space between the
nozzle member 6 and the cap member 30 via the aperture 18K is recovered through the
collection port 22. By this means, a liquid immersion region LR for liquid LQ is
formed above the cap member 30 mounted on the second substrate stage 5.
Furthermore, the control device 7 controls the valve mechanisms 33B with prescribed
timing to close the flow paths connecting the suction apertures 16 and the suction device
31, and opens the flow paths connecting the suction apertures 16 and the exterior space
(atmosphere) SG.  That is, the inner space SP is opened to the outer atmosphere via the
suction apertures 16.

As shown in FIG. 14 and FIG. 24, while holding liquid LQ between the final

optical element FL of the projection optical system PL and the cap member 30 held by
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second substrate stage 5 are substantially flush. While performing in
parallel both supply of liquid LQ from supply ports 12 and recovery of
liquid LQ via the collection port 22, by moving the second substrate stage
5in XY directions in the area comprising 10 the position opposed to the
final optical element FL, the liquid immersion region LR formed on the

thedaptralddr senbecseeattlyunied waie shensdbatrateldidhasastind second
device 7 fills the space between the final optical element FL and the

sububvateasiade belohby dinecaenonthsusisstestagadimitelinidddidnand of liquid

performs exposure of the substrate P. After the end of exposure of the

L QubsiiiatcoR thelcabyrib@ise@Dehtol isiraliesatag® held bynthesuasteas tiolkal 5H of
above the second substrate stage 5 is retracted from the final optical

thelsov@t sclbstheecameembiiedbiriremtacedbfromdiersendod Rt e the cap
stage 5, the cap member 30 is clamped to the lower face of the nozzle

hothenglenb thsisgtind sastcitontpgets 28e apgdiquidac@ostheklibtiage P held by the
prescribed space SK between the final optical element FL and the cap

submtratedroBibr ZHAS theswdbrd subotratelsthgis 5 b thengips esoefacm BMblcthe
30 is provided which can be attached to and detached from both the first

sesuhs yatststrgtadehdrtsiisstantial |\ filoshrate/\stig o & fE onseg dupaithyl eMsoth
when the first substrate stage 4 and the second substrate stage 5 each

supitlydrlicuitoh Qe presopilyeubasel2 @ndihecaveryiofiibiald th@ licLtick c6Pezion
be held against the final optical element FL) comprising the position EP

parpp2Sedidviadiibel opvendstissteatEi iadh & fimad b piieatielenetiteFdredgomprising
holding the cap member 30 59 using the collection port 22 of the nozzle

theneositien @ pigeed tdtreafinadoptioal Edneehield., hiedviigeaid timenfieral aoptégadn LR
element FL and the cap member 30. Hence the prescribed space SK

focmetpoisitng shbstpatecBlgaathesyracet idyamdvedentpthees BiRtde R.ontiheiedatrol
be filled with liquid LQ, without halting the operation of supplying liquid LQ

detai ddl THdIS thptpatphtiveeadhdfiobtoptiog etemenighit Ehdwihihslidgsichle@. Héld by
there is no cap member 30, when the first substrate stage 4 or the
thesecortt substrattesttged & ivithguethis@ramdtherforms exposure of the substrate P.

After the end of exposure of the substrate P held by the second substrate stage 5,
when as described above the second substrate stage 5 is retracted from the final optical
element FL, the cap member 30 is removed from the second substrate stage 5, the cap
member 30 is clamped to the lower face of the nozzle member 6 using the collection port
22, and liquid LQ is held in the prescribed space SK between the final optical element FL
and the cap member 30.

As described above, in this embodiment, a cap member 30 is provided which
can be attached to and detached from both the first substrate stage 4 and the second
substrate stage 5. Consequently even when the first substrate stage 4 and the second
substrate stage 5 each withdraws from the prescribed area (in the area in which the liquid

LQ can be held against the final optical element FL) comprising the position EP opposed

to the lower surface T1 of the final optical element FL, by holding the cap member 30
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final optical element FL, liquid LQ cannot be held. In this case, the supply
of liquid LQ must first be halted, and all liquid LQ must be recovered. A
certain amount of time is required for an operation to recovery all liquid
LQ. Furthermore, when resuming 10 ply of liquid LQ, a wait time must
be set until the state of the liquid LQ, for example the temperature, as

usivlitias dbreationiior oz Bireief iy Hlebhéesor B)eidaidd OQahasntidached@held
desired state. In this case, a decline in the availability factor of the

bedwios e frppapics E&musyPiesnl.the this omiestisrent Hascprasgibsdibed
space SK comprising the optical path space K can continue to be filled

spatthdiqueishigdsimgairoogeaclinpsiiispagelit avdilaiyligpiastor ohithweinasty ée
apparatus EX can be suppressed. Furthermore, by continuing to fill with

fillegligitiQithedIpacaetwestihg the apantioal «fl eume htiid- lapddh&aaifill the
member 30, the final optical element FL can always be kept wet. Hence

oRicd patts spach Kofttadexpesion logHt &ikov(gohepiie d Qatafrtimmes) @o tag member
final optical element FL due to the evaporation of liquid LQ adhering to the

3dinveherpticali 20 fisstetrt SHgearnbehpreventeslibktene staggsaditioraat fhem the
performance of the exposure apparatus EX can be prevented.
fikalsptical @leenteLlidjigivi d-@exsinot Hesteld. 1, ihehsugzely tredupphvefYigdid LQ
liquid LQ to and from the prescribed space SK between the final optical
mesefenbé hated, Gad ahéipadr 3D mwstierfocovadenh pakalietaivittntbantay time is
member 30 held by the nozzle member 25 6, so that the prescribed space
reGdrisl fibe dnope ation liqued dv@ryHdhliguid h@mirkatithe rof &GO, wiedined opithcal
element FL can be prevented, and the final optical element FL can be
supielgrefdidunipdiQcalagithizne mustehpossibtitytias staterofikiadighicha@efor example
arising from the substrate P (material comprised by the photosensitive
thenatepedatior cacuvgdl @ Widhgtrentiiy wids 28 effaictdbbies thehikdiadiorir@etsen
region LR on the substrate P. Hence there 5 is the possibility of adhesion
reachbe atesred satzibebh thiteaserattieclowen shafacel {ligityl faciotadtthe exposure
surface) Tl of the final optical element FL which holds the liquid LQ with
apgperatus EX may result.  In this embodiment, the prescribed space SK comprising the

optical path space K can continue to be filled with liquid LQ, and so declines in the
availability factor of the exposure apparatus EX can be suppressed.

Furthermore, by continuing to fill with liquid LQ the space between the final
optical element FL and the cap member 30, the final optical element FL can always be
kept wet. Hence problems such as the formation of tracks (so-called watermarks) on the
final optical element FL due to the evaporation of liquid LQ adhering to the final optical
element FL can be prevented. Hence degradation of the performance of the exposure
apparatus EX can be prevented.

Furthermore, in the liquid immersion system 1, the supply and recovery of liquid
LQ to and from the prescribed space SK between the final optical element FL and cap
member 30 are performed in parallel with the cap member 30 held by the nozzle member

6, so that the prescribed space SK is filled with pure liquid LQ. Hence contamination of
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substrate P. In this embodiment, the final optical element FL can be
cleaned between exposure of the substrate P on the first substrate stage
4 and exposure of the substrate P on the second substrate stage 5. 10
Furthermore, in this embodiment an ay iliary 50 is comprised which
prevents collisions between the first substrate stage 4 and the second

theyhsirajrisigrRhesorthabrocdisievenfetediishe whelrairisihgr manitPthan be
second substrate stage 5 can be prevented. Hence damage to the first

clsamgiratih giagie i dhei seronsbsio ity atei stags aray isingaftenarictiisians the

can be prevented. 15 <Second Embodiment> Next, a second embodiment

sulssexp @ iedtaait oongpiiséd Gy2ha sddsés B . miidhiel oo eatasieyingdh the
first embodiment, a cap member 30 is clamped by a collection port 22

liquieMa@ avidihéolomgeths lidaiei ofinrersiga i giemirR oo tiefaubstearescrigde there
space SK with the final optical element FL. A characteristic of the present

is e lpodsibdityisfthehadi daaiftirat dbeveagesoabadeanastéradd the dob@idsogface (liquid
mechanism 70 separate from the nozzle member 6. In the following

cothestrintiane Compihe rfindhepsisahelasient smildrich tioddetbé liheid LQ with the
abovementioned embodiment are denoted the same reference symbols,

sudstlatddscriptivis trabedinsestmpliffed cspitattednent Kb 2aA\berdekhed2eByeen

the exposure apparatus EX includes a cap holding 25 mechanism 70
exposareludlie dubstegiePambbier BBisaubstrinidotagdideapdesqidert s aice stkstdte P

with the final optical element FL. The cap holding mechanism 70 has a
omtlos adriendreetriteate/ daybi&h moves relative to the nozzle member 6, and a

clamping hole 72, provides in the lower surface opposing the upper

surfacEwfhéencag menibemnBOditneritanmauxiliahoid tseaap isedviasicB@revents

The movable member 71 is provided lateral to the 5 collection port 22
calgilsitiue hetteeopichil siatibsipatestigd i dmd e bextinoesuh srpieistdigy 61 s¢fonat

example, three) movable members 71 are provided on the lateral to the
coblismdebtrh@rst substrate stage 4 with the second substrate stage 5 can be prevented.
Hence damage to the first substrate stage 4 and the second substrate stage 5 arising from
collisions can be prevented.
<Second Embodiment>

Next, a second embodiment is explained, referring to FIG. 25A and FIG. 25B.

In the above-described first embodiment, a cap member 30 is clamped by a collection
port 22 provided in the lower surface of a nozzle member 6 to form a prescribed space
SK with the final optical element FL. A characteristic of the present embodiment is the
fact that the cap member is held by a holding mechanism 70 separate from the nozzle
member 6. In the following description, components the same as or similar to those of
the abovementioned embodiment are denoted the same reference symbols, and
description thereof is simplified or omitted.

In FIG. 25A and FIG. 25B, the exposure apparatus EX includes a cap holding

mechanism 70 which holds the cap member 30 so as to form the prescribed space SK
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nozzle member 6. Support members 73 corresponding to the movable
members 71 are provided on the upper surface of the nozzle member 6.
Between the support members 73 and movable members 71 are
provided driving mechanisms 74, Whi%ldrive the 10 movable members 71
in the Z-axis direction toward the support members 73. The control device

wifh ltyedihangptiiea éieinentrEIchamisens,y’ Ao RANG MR AR MDY Altea MRIVHIRES
71, which is located lateral to the nozzle member 6, in the vertical

meineetign.viEchowes éheaa4 thehen Axpasingtite substriadidhle 72,
driving mechanisms 74 raise the movable members 71 such that the

previgysIurire kel dieface\wplssing thbekshel suffacs @ Pvsitapatktaideredh® clamp
lower surface of the nozzle member 6, that is, such that the movable

anthaoibetis ddpdoenticeotacThitmivalsioipsérabe .1\ srovioédingdiae toathe
member 30 using the cap holding mechanism 70, the driving mechanisms

colkdtivrepohne2lpvetatisierfaces gitibal paovapdeare mbethig brabteliniie, lopterality of
surface of the nozzle member 6, as shown in FIG 25B. The clamping

(ftrodeand2l @ Qtpeeyitiedain éeclones Furtacpsovidbe anavelieraleimtiersutdide of the
clamp and hold the upper surface of the cap member 30. The cap

nondentpem®eris. heglipyyoti eneatdrel@deprregebratiimmotBesoavabh tembers 71 are
distance between the lower surface of the nozzle member 6 and the

propjaled sur theegidhsuciapené thben 2fld hriembxadnpl 8 smestatieadlyppgrtahemnbers
the distance between the lower surface of the nozzle member 6 and the
7 3anthos vdileennbe s Trh e chvicel elxvasg reechinéssisigty athiéh G2ve the
When the first substrate stage 4 and the second substrate stage 5 have
muwtideanemivers Zherfithal Hjaticad ebetimmtolar thibecsyp pottimgmbechehismhe
70 holds the cap member 30. When the cap member 30 is being held by
camteot apviicddinlgyndeivivantb end i@ sgrmiksatigntenvs e dre reobs it enBvisble members
undergoing liquid immersion exposure, the liquid immersion 5 system 1
7Ipeviocis iloqzded|letettad touppiyoat leguiehibr lBpm thepEstipalrtiré@tiand the
recovery of liquid LQ via the collection port 22 to and from the prescribed
space/AKshown in FIG. 25A, when exposing the substrate P, the driving mechanisms
74 raise the movable members 71 such that the lower surfaces of the movable members
71 are positioned above the lower surface of the nozzle member 6, that is, such that the
movable members 71 do not contact with the substrate P.

When holding the cap member 30 using the cap holding mechanism 70, the
driving mechanisms 74 lower the lower surfaces of the movable members 71 below the
lower surface of the nozzle member 6, as shown in FIG. 25B. The clamping holes 72
provided in the lower surfaces of the movable members 71 clamp and hold the upper
surface of the cap member 30. The cap member 30 is held by the cap holding
mechanism 70 such that the distance between the lower surface of the nozzle member 6
and the upper surface of the cap member 30 is for example substantially equal to the
distance between the lower surface of the nozzle member 6 and the surface of the

substrate P during exposure of the substrate P.
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between the final optical element FL and cap member 30. By this means,
the prescribed space SK between the final optical element FL and cap
member 30 can be continuously filled with liquid LQ. 10 The supply ports
12 which supply liquid LQ and coIIectng port 22 which recovers liquid LQ
to and from the prescribed space SK béetween the final optical element FL

and cay/eethedirGabsiate vidge AbimpaiicasRI@Sabda ke figalomigalvithdrawn
element FL than the clamping holes 72 provided in the movable members

frath fhe laanppigandeheldipg, ohdhacapl tiegrhethahisty Aochdiag thecapmember

member 30 using the clamping holes 15 72 provided in the lower surfaces

30f thgharorraidepnemiperssd 1s teingriesdriyetspasackingosaesirehtothgmilarly
supply ports 12 and collection port 22, can be formed between the final

toaptgatelensnutelPdndriter geingignnda materbiotinexpesard taebqadriathersion
the movable members 71 are connected to the nozzle member 6 via the

systiving pafohanisnpardiedutick Supplyrbfrizmioers) feorhuppy hert3A 2 and the
connected for example to the lens barrel PK of the projection optical

resysteyoPlicaidlio Viwethedylleaiompyrobihe expdsuretipprsatilsetE Xpace SK
supporting the lens barrel PL. <Third Embodiment> Next, a third
betwdzodim inalsopkipticiecheafettingdedp Gatibék 80arayatidimednthite prescribed
embodiment is the fact that a measurement device 100 is provided at the
spaap $hebebeee additalpsrficahefpesati bedimleasuremeat S0 cahedabovimously
description, components the 63 same as or similar to those of the
filkdabwétmégtiche@.embodiments are denoted the same reference symbols,
and description thereof is simplified or omitted. In FIG 26, a measurement
deviceTheGupmyopitiad atvthelicappplgrtiperd3I0tandedtectipngsantiR@dvhich
measurements. In this embodiment, the measurement device 100is 5 a
redevecelighidiL@¢asucesonfahenpiesor ieddtapg do SKebeRpesutiee| gl Bhtital element
this embodiment, similarly to the above-described first embodiment, the
Flcapdeeprinem®eri80 are provided at positions closer to the final optical element FL
than the clamping holes 72 provided in the movable members 71 for clamping and
holding of the cap member 30. By holding the cap member 30 using the clamping holes
72 provided in the lower surfaces of the movable members 71, the prescribed space SK,
connected to the supply ports 12 and collection port 22, can be formed between the final
optical element FL and the cap member 30.

In the second embodiment, the movable members 71 are connected to the nozzle
member 6 via the driving mechanisms 74 and support members 73, but may be
connected for example to the lens barrel PK of the projection optical system PL and/or
the body (column) of the exposure apparatus EX supporting the lens barrel PL.
<Third Embodiment>

Next, a third embodiment is explained referring to FIG. 26. A characteristic of
this embodiment is the fact that a measurement device 100 is provided at the cap member

30 to perform prescribed measurements. In the following description, components the
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clamped and held by the collection port 22 in the lower surface of the
nozzle member 6. The space between the final optical element FL and
the cap member 30 is filled with liquid LQ. 10 As the measurement device
100, for example, an illuminance unevenness sensor such as that
disclosed in Japanese Unexamined Patent Application, First Publication

sahhe-asS GikdiT2 38 those Hathags eneasivivi entensensueh @nthad the same
disclosed in Japanese Unexamined Patent Application, First Publication

reldeert@QYrBeI0 Sarndésad it harevttityspaphfiedibaannasge sensor) such
as that disclosed in Japanese Unexamined 15 Patent Application, First

Publicptiena\gs, Hided&fdment deviotisCuhepiypieedt theaapresrenér 30 to
equipment maybe used. A light-receiving surface of the measurement

petfynoepid3arivdar ovedatametite. uppehiswitanglivhdhe trRIMB@MeaTed0dewideal 00 is
light-receiving element is provided within the cap member 30. The

a tighiceackivingeigmsnnfifithationeaktireme tiadeyiosutONgrcEives ] vikithe
light-receiving surface, exposure light EL 20 which has been emitted

enloydivwverrt $iorntatihe toieraboviedesofitiee finst avplicdinedametretdab medidzaso is
passed through the liquid LQ. In this embodiment, a transmission device

clafped arovieddinthee chgrtivanpber220nfarevidwessitfaresofissionzzle member 6.
measurement results from the measurement device 100. The

Tieespsiot SEtwede teefih@llastivahaleotent ELthedtieacay ensatiied 80i¢efil 0. \RBh
The exposure apparatus EX includes a reception device 102 which
ligeceiv@s 64 wireless signals, including measurement results, transmitted
from the transmission device 101. Measurement results received by the
receptisntbewmeaslf@rars deujpet 100tHe rooamydled axidéurhiidree unevenness sensor
measurement results of the measurement device 100 may also be
sudis péethetidist la wis niala cknese US kdneindtl € ditestt s\ icateosi &giesidPahiddteon No.
second substrate stage 5 have each withdrawn from the final optical
SHetherRT; b, smuch ianteaasiad hetivesmoespols asd it ttisclosed in Japanese
Unexamined Patent Application, First Publication No. 2002-14005, an irradiation
quantity sensor (illuminance sensor) such as that disclosed in Japanese Unexamined
Patent Application, First Publication No. H11-16816, or various other types of
measurement equipment may be used. A light-receiving surface of the measurement
device 100 is provided on the upper surface of the cap member 30, and a light-receiving
element is provided within the cap member 30. The light-receiving element of the
measurement device 100 receives, via the light-receiving surface, exposure light EL
which has been emitted downward from the lower surface of the final optical element FL
and has passed through the liquid LQ.
In this embodiment, a transmission device 101 is provided in the cap member 30
for wireless transmission of measurement results from the measurement device 100.

The transmission device 101 is connected to the measurement device 100.

The exposure apparatus EX includes a reception device 102 which receives
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substrate P on the first substrate stage 4 and exposure of the substrate P

on the second substrate stage 5, the cap holding mechanism (collection

port 22) holds the cap member 30. The control device 7 irradiates the

measurement device 100 provided at él)le cap 10 member 30 with

exposure light EL while the space between the final optical element FL
whRBRRaigmembelRing filiesundtheht wdul@ thithenitee fmeasteememdsiviedevice

100 is used to measure the exposure light EL, the liquid immersion

1@y steviedsisensard tesprsfaseBivied baralebdéiist il @nrbrege\epef tictigcontrol
LQ to and from the prescribed space SK between the final optical

desfigeent FheandathecoammesnibeoBheMrasueneantceretBOdmiagrasbee
measurement device 100 are transmitted by the transmission device 101

displeyattomeceiysiayyethesreception device 102. The control device 7 can
for example adjust the illuminance of the exposure light EL or other

conditiwie oy ficsations vhtdhsteypoandehight érid bassithterstige Sdaatseach
received by the reception device 102, that is, based on the measurement

witsiisofride thefisarentil drveatlll0. 20H RS pao digonmed pgpaduiref the
cap member 30 a measurement device 100 which performs prescribed

subeteese! Feonahtsfisladingttate spgs urarnt expssing ofmeasubstnenBSocaineecond
performed using the measurement device while the first substrate stage 4
subsillateatarEch ttescapshelti gl ager bahsve (ealtbcvitin gurina R friooidth@dicad member
optical element FL, such as for example the period between exposure of
3(he Bubstrate IRi@ndhe hirat siksstnatectsgendeBbdenite 2P0 suowidbthet the cap
substrate P on the second substrate stage 5. Hence reductions in the 65
mendéal3ility ithcirpdtre lighp &l). oiitetbs ppsce daywpanahesfinx ocatidaéelement FL
suppressed. The measurement device 100 may also be a temperature
arskecegomernmr Bleiagilted itk tiepnpdr@urd/didhehkqueddu@nidyiatevichrida is used
temperature sensor in the cap member 30, the temperature of the liquid
toln@asupp liedlefxposisa Pyt et shed it it énoptcad payistens dds eide cCnpleeform, in
measured. When measuring the temperature of the liquid LQ, supply and
paratiel;ehe ofihipiyidridematry frbhtine pQekcaitbf@pdbe [BEstrétetsracthS K
final optical
between the final optical element FL and the cap member 30. Measurement results

from the measurement device 100 are transmitted by the transmission device 101 and are
received by the reception device 102. The control device 7 can for example adjust the
illuminance of the exposure light EL or other conditions of irradiation of the exposure
light EL based on the signals received by the reception device 102, that is, based on the
measurement results of the measurement device 100.

In this way, by providing at the cap member 30 a measurement device 100
which performs prescribed measurements relating to exposure processing, measurements
can be performed using the measurement device while the first substrate stage 4 and the
second substrate stage 5 have each withdrawn from the final optical element FL, such as
for example the period between exposure of the substrate P on the first substrate stage 4

and exposure of the substrate P on the second substrate stage 5. Hence reductions in the
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element FL and the cap member 30 are performed in parallel. The control
device 7 can adjust the temperature of the liquid LQ supplied from supply
ports 12 to the optical path space K based on measurement results of the
temperature sensor. When adjusting tgg 10 temperature of the liquid LQ
supplied from supply ports 12 to the oplical path space K, for example a
avigilbRIgt e aomielighpan ;e bashestingpfaeataserrednise clifprecisedd
LQ supplied to supply ports 12, provided in the liquid supply device 11 of

the liqige Mvarersiapnsyiiaoe 100N el e deeatjbsiting dewyrarmisrentdasures
liquid LQ supplied from supply ports 12 to the optical path space K. 15 As

ththempeasuremiehe deniceL 100, BY phaatvadiancagdegumiehsmeiasutespimember
least one among the surface state of the final optical element FL and the

3Gt tofnihw diqri diQe iidoeQiseph sl henvbsgpationiEyoeaha eistidabpath
including for example a CCD or other image capture element can be

spaceoystbd heashsetvatiwhedavies prinyithederh pbeatap ofembenidQ @ayupply
for example capture images of the liquid LQ in the prescribed space SK,

and0evovttheldigeidsugacand frbtheHinakepiioal spacecSK betvesta chibimis optical
the results to the control device 7. Based on the measurement results

el¢olzseMatiad tiesudis hafhther 8baerwrtifommiay iogdiad dontidledevitel Heviye 7 can
for example determine whether the liquid LQ is contaminated, and more

adjpstatictdiypetattine ofaheitjguithti@rsepidiedrfridra Sappdl LQrtsardnb ebleapical path
bubbles exist in the liquid LQ, or may otherwise determine the state of the

spabeligastdoBmsaslmemidve mdsatsvelitbs teaptimniréeesoseriation atjustag the
the control 66 device 7 can adjust the state of the liquid LQ supplied from

tesygepdyupoofstie liquitel Gptcpp lipdtirapaceHy Yoneri 2dubtropticel satespce K,
liquid LQ supplied from supply ports 12 to the optical path space K, the

foceraraptey ieengemnatyreisentr blter chpalde ob adipaatihguing tethpsrgiptedftthe liquid
supply ports 12, and/or a deaerator to deaerate liquid LQ, provided in the

LG tioppdiexlifmdypidyiper t5112f phevidpd dnnenBosimissppte e ticeo IddbishdeHEuid
state of the liquid LQ supplied from supply ports 12 to the optical path

imgperseol system 1, may be used to adjust the temperature of liquid LQ supplied from

supply ports 12 to the optical path space K.

As the measurement device 100, an observation device which measures at least
one among the surface state of the final optical element FL and the state of the liquid LQ
may be used. As the observation device, a device including for example a CCD or other
image capture element can be employed. The observation device provided at the cap
member 30 may for example capture images of the liquid LQ in the prescribed space SK,
or of the lower surface T1 of the final optical element FL, and outputs the results to the
control device 7. Based on the measurement results (observation results) of the
observation device, the control device 7 may for example determine whether the liquid
LQ is contaminated, and more specifically whether foreign matter exists in the liquid LQ,

or whether air bubbles exist in the liquid LQ, or may otherwise determine the state of the

liquid LQ. Based on the observation results of the observation device, the control
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Furthermore, based on measurement results (observation results) of the
observation device, the control device 7 may determine for example
whether the lower surface Tl of the final optical element FL is
contaminated, and more specifically ther 10 foreign matter adheres to
the lower surface TI, or whether air bubbles adhere to the lower surface

deVicon @y ejosr wisstsietef thin idhidl $Wfaaspitaterombepiinaboatida to the optical
element FL. Based on the observation results of the observation device,

paiesparetiel daxies aupaniigriexsmtplerdigai the tngpliwtitaheRmsiptioksar to
can take other prescribed measures. 15 As described above, based on

thegaisaiemeripRsulstoé aomealstueinenhaigvice 4 Gilieptvidedoatitaa Haoid LQ
member 30, the control device can adjust the irradiation conditions of the

supxhes usesliphit/fplor e carnladjy gt b earxposieee rankidlidns @obuoNided in the
conditions of the liquid LQ supplied. <Fourth Embodiment> 20 Next, a

lidoiertugshbaeliioent isfekplhadued irafesriontoybiém 27 idachavabtestaticobthe liquid
this embodiment is the fact that a storage device 103 to store the

L Qe iehfesrhresply polthe2nedsuoptivahpaé\pecd 0Q is provided in the
cap member 30. In the following description, components the same as or

similaRurttsenf, heabaveareantionedt iesubedobsitsdon teohtpdftie
same reference symbols, and description thereof is 25 simplified or

olserittkeidnaievice shewontnolF HevZoe 2 sty dgtemieivie éot 68atatonehether the lower

measurement results of the measurement device 100 is provided in the
suctgeanTednolb ene3Ondl lop tital atEndev ke i$ @8 ntamivraress; tad tmodhe specifically whether

measurement device 100, and can store the results of the measurement
fodeyrcenatdé). dolWires it e fiostes dosfaate T agravhethdr thie [sdutd eslasihbstriat¢he

stage 5 have each withdrawn from the final optical element FL, between
lomepesiieeoT thesmagtodterivion dbermine the surface state of the final optical
element FL. Based on the observation results of the observation device, the control
device 7 can for example clean the final optical element FL, or can take other prescribed
measures.

As described above, based on measurement results of a measurement device 100
provided at the cap member 30, the control device can adjust the irradiation conditions of
the exposure light EL, and can adjust the exposure conditions including conditions of the
liquid LQ supplied.
<Fourth Embodiment>

Next, a fourth embodiment is explained referring to FIG. 27. A characteristic
of this embodiment is the fact that a storage device 103 to store the measurement results
of the measurement device 100 is provided in the cap member 30. In the following
description, components the same as or similar to those of the abovementioned

embodiments are denoted the same reference symbols, and description thereof is

simplified or omitted.



10

15

20

25

first substrate stage 4 and exposure of the substrate P on the second
substrate stage 5 or at other times, the cap holding mechanism
(collection port 22) holds the cap member 30. With the space between
the final optical element FL and cap ber 30 filled with liquid 10 LQ,
the control device 7 irradiates the measurement device 100 provided in

the capsriewipah 30aVith exaosedightdlodVie aprsananirenetits efficof the
measurement device 100 are stored in the storage device 103. The

muakviRratendstaced 00 ibeividge fitdeap Hdhipe dactFad wadpwittvice 103 is
prescribed timing. Based on the measurement results of the

comeset eon@pintlesiee hett dbeiconomlahevier staranHoresyiisgfiehadieabtiement
illuminance of 15 the exposure light EL or other exposure conditions. In

ddliedaoh embodiment also, as the measurement device 100, a
measurement device which measures information related to the exposure

light EWemtbasire substrateviage (0 hadnvatieoote\iobytiuty Grageesmhave 2ath
least one among the surface state of the final optical element FL and the

wittaleawh theriqbidfingl, aptivabsleraene FLJbricestDefiposprey afithe sesete P on the
which measures the temperature of the liquid LQ, and similar may be

fingseubsthaitsteguldaidenssivextf tnéithbstritofiomethiiseeaptesobstrepéestdge 5 or at
to FIG 28. A characteristic of this embodiment is the fact that a
ottemjpersiuhe camtroltind i@ dbamioridesl liectivn papt 23) heltibibe 32p toedhest30.
at least one among the temperature of a prescribed member in 68
Wittoshienstyate teensep the finte ropicalne dinerteRtp@ra teae oé tinee igaidi 6@ with liquid
the following description, components the same as or similar to those of
L Qhehetmovwerlesdioced i eaclmicstrenteaser clapot edvite $a0ne oeiegsdmcehe cap
symbols, and description thereof is simplified or omitted. 5 As shown in
menb e B0anempqradure laghitEiller 1eagsrpnweritessdts tfahegupeassierfars ddvice
the cap member 30. The temperature controller 110 is provided in a
1Qfomigistored in the storage device 103. The information stored in the storage device
103 is extracted (read) with prescribed timing. Based on the measurement results of the
measurement device 100, the control device 7 can for example adjust the illuminance of
the exposure light EL or other exposure conditions.

In the fourth embodiment also, as the measurement device 100, a measurement
device which measures information related to the exposure light EL, a measurement
device (observation device) which measures at least one among the surface state of the
final optical element FL and the state of the liquid LQ, a measurement device
(temperature sensor) which measures the temperature of the liquid LQ, and similar may
be used.
<Fifth Embodiment>

Next, a fifth embodiment is explained referring to FIG. 28. A characteristic of

this embodiment is the fact that a temperature controller 110 is provided in the cap

member 30, to adjust at least one among the temperature of a prescribed member in
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in contact with the nozzle member 6, and can adjust the temperature of
the nozzle member 6. When the first substrate stage 4 and the second
substrate stage 5 each have 10 withdrawn from the final optical element
FL, such as the period between exposyre of the substrate P on the first
substrate stage 4 and exposure of the substrate P on the second
prosbaitate stegebnaraibailae, the eandalsingureshasiiquicl@ction thefollowing
22) holds the cap member 30. With the space between the final optical
desteipaon Fompdrears mhersires 2ofidieai ity linodd dQhéhe oantiaitinece 7

can use the temperature controller 110 15 provided in the cap member 30

ertb@dljushiheréatomsatiie Lihibedierzale syentosy, Gnddeserptioplehdirerdss
the possibility that the heat of evaporation due to evaporation of liquid LQ

sitnptidiei@ot vhtitie nozzle member 6 may cause a decrease in the
temperature of the nozzle member 6. The control device 7 can use the

tempergyrewanirelier 29, tengemnpassataicidghelddsmmasisa on the upper
temperature of the nozzle member 6. Furthermore, by 20 providing a

sutdaop efethiy eapansaibeapableTdledetassing thedamprral Lo Ofritnd dedzinla position
member 6 in the cap member 30, the temperature controller 110 can be
inconitael vl thake oozl d mee cetercsi com desinl tsd it td egmperature fathe ootz le

adjust the temperature of the nozzle member 6. The temperature
membigober can adjust the temperature of the liquid LQ filling the 25

prescribed space SK between the final optical element FL and the cap

membarH0. the firstribbstradeestdne ddjngting st herpytestadte stadd Beeticuithve

LQ in the prescribed space SK, the temperature controller 110 can also
wHbnsivinfrdemtpe fatalrepiicdi e leorzieRFhesuble aSthaenubfindlbepiicen elguseme of the

FL in contact with the liquid LQ. In the above-described third through fifth
substiatel et fivet cobetrttersiaget £2nadfespivse eadziee mdstbee 6 mukedamnd

hold the cap member 30. In the third through fifth embodiments, a cap
subelditegs tagech anismi k0, s bapdtidingxpkimerdsim (eel Betiongbort 22) holds the cap
member 30. With the space between the final optical element FL and cap member 30
filled with liquid LQ, the control device 7 can use the temperature controller 110
provided in the cap member 30 to adjust the temperature of the nozzle member 6. For
example, there is the possibility that the heat of evaporation due to evaporation of liquid
LQ in contact with the nozzle member 6 may cause a decrease in the temperature of the
nozzle member 6. The control device 7 can use the temperature controller 110 to
compensate for the decrease in temperature of the nozzle member 6. Furthermore, by
providing a temperature sensor capable of detecting the temperature of the nozzle
member 6 in the cap member 30, the temperature controller 110 can be controlled based
on the detection results of the temperature sensor to adjust the temperature of the nozzle
member 6.

The temperature controller can adjust the temperature of the liquid LQ filling the

prescribed space SK between the final optical element FL and the cap member 30.
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embodiment can be used to hold the cap member 30 in a retracted state

from the nozzle member 6 while performing prescribed processing. In the

case of an exposure apparatus EX including two substrate stages, such

as 10 in the above-described first thrayugh fifth embodiments, when liquid

LQ is held in the space between the final optical element FL and cap
Furterheirs Gysad)dyientheaeoyeidiafe lifuit Liquig Radifrai® fheaisseupass SK,

space SK between the final optical element FL and cap member 30 need

the@érapepaier oved-olic e @bavetstessjilbethditstripueiigt tftthemootimenider 6

examples of a 15 twin-stage type exposure apparatus including two

argUfisilaiptivdgdentandlenfdmidingith helRitade B and moving were
described; but application to an exposure apparatus including a single

substraiergtapevis-ddsoripedsiile. thaugkeinplemubeimiressthgleolsedoinasert 22 of
stage withdraws from the final optical element FL of the projection optical

theysteate Rientber Gaig hsdditngholdceheanipmerlenalol thm eapthiembeiugn fiftid
a liquid 20 immersion system 1 may be used to perform the supply and

embodiraentof dgearhio@iiy prukieism & Psaskribebsprckifdd hethesstohe
final optical element FL and the cap member 30. Or, when the single

ersbinditraet stagee Bsdvwdihdie whe tammibe o8 Optic adtehetoe vtatk ifrofrtiiee nozzle
projection optical system PL, the cap member 30 may be held by the cap

mamiev| dindite genfuniaing pneberiveehsoressény. device provided at the cap

member 30 may be 70 used, as described in the above third and fourth
embodmbkeatsstooparfexpopuesappadtus ExSind nengsworsdsaatpstagesesuch as
controller provided at the cap member 30 may be used to perform
inteém ploabide sadjuest i et thy esyb it reth ot the rad aviee d dstridh € fitheld in the
embodiment. 5 In each of the above embodiments, when prescribed
spavedmiveseretits final petitalrakedeasind.amieapunembert 3R \sgeppy avidiestatery of
the cap member 30, the supply and
liquid LQ to and from the prescribed space SK between the final optical element FL and
cap member 30 need not be performed.

In the above-described first through fifth embodiments, examples of a
twin-stage type exposure apparatus including two substrate stages capable of holding a
substrate P and moving were described; but application to an exposure apparatus
including a single substrate stage is also possible. For example, when the single
substrate stage withdraws from the final optical element FL of the projection optical
system PL, the cap holding mechanism may hold the cap member 30, and a liquid
immersion system 1 may be used to perform the supply and recovery of liquid LQ in
parallel to a prescribed space SK between the final optical element FL and the cap
member 30.

Or, when the single substrate stage has withdrawn from the final optical element

FL of the projection optical system PL, the cap member 30 may be held by the cap

holding mechanism, and a measurement device provided at the cap member 30 may be
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recovery of liquid LQ to and from the prescribed space SK between the
final optical element FL and the cap member 30 are performed in parallel,
but measurements may also be performed with the supply and recovery
of liquid LQ halted. 10 Furthermore, in761e above embodiments, when a
measurement device provided at the cap member 30 is used to perform
usete aiieseHneapLtRraBee, tHirl RIRERIe deppant mzkih edvpeeioihe favatibed
optical element FL and the cap member 30 is filled with liquid LQ.
mERWeRRHte. MeRsyementuey ieshirmddpaddteat aik e MRENISH) Blayidiehe
used to perform prescribed measurements without filling the prescribed

usedace&to e teieporthedinajuttreptis akehesignédin andabapetiesabieedfifth
with liquid LQ. In the above-described embodiments, when a

embediueament device is provided at the cap member 30, measurement
processing may be performed with the cap member 30 held by a cap

holderlAGahOk therdbeveardodineens taumgrepassee ehiiodearrisreroyised
at the cap member 30, temperature adjustments may be performed with
pdiferaapl oximglemec2buBéhiveiddeyiceqapidédet 462 G meybmasinghtipply and
upper surface of the cap member 30 a flat surface, and by irradiating the
recpyery siifigoedafChe aap fremibhepbéavitiedapatetBtibetWght tie dindleptical
focus/leveling detection system 8, calibration of the focus/leveling
el datettfanasyistientd mayiize pedierpeefhrincthia payllthebuppeasutmeatoimay also
the cap member 30 may be used as 25 a reference surface for the
bef peviaiimeelwiddtestipplpyateracBvety df lineiahgyeatiedcribed first through
fifth embodiments, a position detection device which detects the position
of the Eapheemobe i3 thenahobe gnbediettn?y hehethe noegsuresnebed&Ocs provided
mounted on a cap holder 4C (5C), or when the cap member 30 is held by
ataheagah oldmigenB4cisausisoitp pe detechiregdties p osdacur ehdméscHie presnbibedBEpace
using a 5 position detection device, the cap member 30 can be positioned
Skhke toesindtepfosidioptibalsdenmamt frd. detbtttorapeseatidel B jsddigdrwith liquid LQ.
detection device can determine position
However, a measurement device provided at the cap member 30 may be used to perform

prescribed measurements without filling the prescribed space SK between the final
optical element FL and cap member 30 with liquid LQ.

In the above-described embodiments, when a measurement device is provided at
the cap member 30, measurement processing may be performed with the cap member 30
held by a cap holder 4C (5C). Furthermore, when a temperature controller is provided
at the cap member 30, temperature adjustments may be performed with the cap member
30 held by a cap holder 4C (5C).

By making the upper surface of the cap member 30 a flat surface, and by
irradiating the upper surface of the cap member 30 with the detection light La of the
focus/leveling detection system 8, calibration of the focus/leveling detection system 8
may be performed. In this way, the upper surface of the cap member 30 may be used as

a reference surface for the focus/leveling detection system 8.
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information for the cap member 30 by for example optically detecting the
position of an edge of the cap member 30. <Sixth Embodiment> 10 Next,
a sixth embodiment is explained referring to FIG 29 through FIG 39. A
characteristic of this embodiment is tht;lfact that a third stage 53, used to
prevent collisions between the first substrate stage 4 and the second

substraiatrtapeve desarbabiispitragsfiithtbe hakmenemnbpodarndeectitRin
substrate stage 4, the second substrate stage 5, and the third stage 53

deviecdiiih bytect thisn podiopefribkichpgrite ABNALS NGk dv ditnilavybert the
in the drawings used in the following explanation, this driving device is

capmitieeFB0thanvaieadcompapenititiel SABE) asr auisimiter dgpthessbef 8isis held
abovementioned embodiments are denoted the same reference symbols,
byasmdagassltpiipmethareah|bgitepdtditd dicopokigon Anhthestanyehibee praweny a
collisions between the first substrate stage 4 and the 20 second substrate
paiitioa Beteqiovidedoentheaiiparimismbe ciPeSiosiaskyetbith@desired position
above-described embodiments, the auxiliary 50 is fixed at a prescribed
bagegitiothbelsteiona dbsitsvorkrerpositib o aetpetsinglevi @xgsugte statiopdsitibn
and a second work area 20 comprising a measurement station ST2. A
infosthpassdgethay fplneitien8d befueexathelcauptitally G6tectththbe ¥osidien of an
wall 43, and a second passageway 62 is formed between the 25 auxiliary
edo@ ahthérrap-Maidenmadl 44. The auxiliary 50 has regulating members 51
and 72 52, which perform regulation such that the first substrate stage 4
<SinthtBmbediomshtsubstrate stage 5 move only on different paths. In this
embodiment, a third stage 53 capable of moving in the XY plane is
providsidxina bixthesehodimberiBeXpliadthiefatayptb F Mo &9 totohghdRIG. 39. A
substrate P, and 5 the upper surface F of the third stage 53 is a flat
chanataeestichef thisckstbgeirhansiptbe idettat pribveldtagd 530 nsedeonrevetite
first substrate stage 4 and the second substrate stage 5,
collisions between the first substrate stage 4 and the second substrate stage 5, is movably

provided on the base member BP.  The first substrate stage 4, the second substrate stage
5, and the third stage 53 are driven by a driving device including a linear motor and
similar; but in the drawings used in the following explanation, this driving device is
omitted. Furthermore, components the same as or similar to those of the
abovementioned embodiments are denoted the same reference symbols, and description
thereof is simplified or omitted.

An auxiliary 50 to prevent collisions between the first substrate stage 4 and the
second substrate stage 5 is provided on the base member BP.  Similarly to the
above-described embodiments, the auxiliary 50 is fixed at a prescribed position between
a first work area 10 comprising an exposure station ST1 and a second work area 20
comprising a measurement station ST2. A first passageway 61 is formed between the
auxiliary 50 and the -X side wall 43, and a second passageway 62 is formed between the

auxiliary 50 and the +X side wall 44. The auxiliary 50 has regulating members 51 and
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and is capable of movement independently of the first substrate stage 4
and the second substrate stage 5. Similarly to the first and second
substrate stages 4 and 5, the third stage 53 can hold liquid LQ in the
space up to the final optical element ijzwhen opposed 10 to the final
optical element FL. Furthermore, position information for the third stage 53

5ASvIneESpEEd My irdakeionteide tmeterfikt ubbhiste stipdiraraththecond substrate
auxiliary 50 has an inner space 50H capable of accommodating the third

stajagenteloryesixdidfor& gfiesmed into a tunnel shape, and first and
second entry/exit apertures 54, 55 are provided, on the +Y side and on

the -Y [hGHsdento ginaddie dhRitbischgécrrecagatsl eotendatagaindiex ot es
inner space 50H. Hence when the third stage 53, accommodated within

privédednen sigabesbdidrabth@Ruxiliastifiey stap S8itkebsnonn bk frstigyntayeiind
aperture 54 to the second work area 20, the third stage can pass through

ththeppecandapasseiobe &)ird2tane 58ave flatkarfuss. worketttied lageeBdaprovided
enter the inner space 50H of the auxiliary 50 from the second entry/exit

togpevtmtecdhiskih Thewlain iatiesbslbstiranowrydvthedardeseobtdsubsieate stage 5,
space 50H of the auxiliary 50, the first entry/exit aperture 54, the second

andasicayeasl 26f theyEnsémasdegedentiyloftte finst swbskaeestade Aemd the second
second entry/exit aperture 55; can move in the order of the inner space
subBlirhef stageabixiligiy idl] yhe tedindamotsgtaxit apestate Sagdbd tinst Sydhik third
area 10, the first passageway 61, the second work area 20, and the first
stageyecan apkt tigei $4;@indiH2Sosoe alsoitheviénal teicabieeokti e inwken opposed
space 50H of the auxiliary 50, the second 73 entry/exit aperture 55, the
tofthst fivailloptizal Elsrtiratdecon & passagew ap S othiefoecatidnmforkhatba@ftage 53
and the first entry/exit aperture 54. The control device 7 can adjust the
is peessioed |l ltasas ibemeremeber st substrate stage 4, the second
substrate stage 5, and the third stage 53. For example, as 5 shown in FIG
39, tharfitsissrhisbiditeestatje 4uxikatlyi i stzm S8narspabe EHdoapbble of
substrate stage 5 can be brought into proximity or into contact, and the
acoppenciatiagahtRafdistadest3.  The auxiliary 50 is formed into a tunnel shape, and
first and second entry/exit apertures 54, 55 are provided, on the +Y side and on the -Y
side, to enable the third stage 53 to enter into and exit from the inner space 50H. Hence
when the third stage 53, accommodated within the inner space 50H of the auxiliary 50,
has exited from the first entry/exit aperture 54 to the second work area 20, the third stage
can pass through the second passageway 62 and move to the first work area 10, and can
enter the inner space 50H of the auxiliary 50 from the second entry/exit aperture 55.
The third stage 53 can move in the order of the inner space 50H of the auxiliary 50, the
first entry/exit aperture 54, the second work area 20, the first passageway 61, the first
work area 10, and the second entry/exit aperture 55; can move in the order of the inner
space 50H of the auxiliary 50, the second entry/exit aperture 55, the first work area 10,
the first passageway 61, the second work area 20, and the first entry/exit aperture 54; and,

can also move in the order of the inner space 50H of the auxiliary 50, the second
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substrate stage 4, the upper surface 53F of the third stage 53, and the

upper surface 5F of the second substrate stage 5 can be made

substantially the same height (flush). Furthermore, while supplying and

recovering liquid LQ by means of the Ij]%uid 10 immersion system 1, the

control device 7 can move the third stage 53 and the second substrate
erdtaKibaeatioSointf statenafrRithes TUOX BB eCoRageaR dTeperfoeshd work

area comprising the position EP opposed to (directly below) the projection

arepRoahsy skl ena@kiy dpéstonedns can move the liquid immersion
region LR of liquid LQ between the upper surface 53F of the third stage

53 andtecopiper duuice &in afijing seqsusitisubbietiacks stageeh. thirfilerly,
while supplying and recovering liquid LQ by means of the liquid

suibetressing sy steesdeding stbsiratkderies /andnhathielthiagh 8d. stEge SAmpie, as
the first substrate stage 4, together in a state of either proximity or

shoontaetic.889r escfi didrtate sty isingetiergositjo 5 3 Bndithesecbinl substrate
(directly below) the projection optical system PL, and by this means can

stage Gectinebbdurishighnetsroxiegilyrok Ritof doniidtl & b eteeppetser?ice gpaf the first
surface 53F of the third stage 53 and the upper surface 4F of the first

subsbrateatiagstaghedufpexbuaf aoe thar afftex pasigddwes3y bt dte &bier surface 5F of
explained. As shown in FIG 29, at the exposure station ST1 liquid

thiserersl snBrpesstey ©b iten helhatddaibhantidlly the baste helghitdfeustiage 4
is performed, and at the measurement station ST2, measurement 25

procedainyafite subdtrate fhyiedchby e eerdom tgrbdt@tey staegesofthe liquid
performed. The 74 third stage 53 is positioned in the inner space 50H of
imhe@ionlBmsiebd 1 Athsbonmoiniéuice 3@adummg exgtiatnataf ¢S snuddtraseddnd
after the third station 53 has exited from the first entry/exit aperture 54 for
suttetr slecsagk Wotdgatiesr 0aoftdheohadsimproentisfairan@d@, ihe presdcrdtederea
53 passes through the second passageway 62 and moves to the first work

caanpantatef phel o &Srppsisiicn &lTieciiydhengebemdogetisiradptatalgry Gem PL,
having ended measurement processing at the measurement station ST2,

anoansdEsmearghctnensmaothd liquid immersion region LR of liquid LQ between the
upper surface 53F of the third stage 53 and the upper surface 5F of the second substrate
stage 5. Similarly, while supplying and recovering liquid LQ by means of the liquid
immersion system 1, the control device 7 can move the third stage 53 and the first
substrate stage 4, together in a state of either proximity or contact, in a prescribed area
comprising the position EP opposed to (directly below) the projection optical system PL,
and by this means can move the liquid immersion region LR of liquid LQ between the
upper surface 53F of the third stage 53 and the upper surface 4F of the first substrate
stage 4.

Next, a method of exposing the substrate P is explained. As shown in FIG. 29,
at the exposure station ST1 liquid immersion exposure of the substrate P held by the first

substrate stage 4 is performed, and at the measurement station ST2, measurement

processing of the substrate P held by the second substrate stage 5 is performed. The
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passageway 62 and moves to the exposure station ST1. After exposure
processing of the substrate P on the first substrate stage 4 has ended, in
the first work area 10 of the exposure station ST1 the control device 7
causes 10 the +X side face of the firsrn?ubstrate stage 4 and the -X side
face of the third stage 53 to come into proximity (or contact), and causes

thirestaysBieidarsiabiied thitdesiage SPARBOHNS thesidgifaeg 50.thaserowd in FIG.

substrate stage 5 to come into proximity (or contact). The control device 7

3cheuwrimprgsotieciostisubsisatacskaghet theerni distrpes3 faardithe fBeeoihd first
substrate stage 5 together in the -X direction. That is, as shown in FIG 31,

entydekt ppeRrbBd RICACHTMI NG K e qoRitonikReanasingnidraisly ST2, the
below) the projection optical system PL, the first substrate stage 4 and

thihestagel 53qeesbSthreugiotrecstogerthistagthey 6 2l iedtiooves eostai€ist work area
proximity (or contact), so that the liquid immersion region LR formed on

10lé therspssufacadbn@ The firsidtisitatnstagetrheasdge Bnouethjgeiioed
upper surface 53F of the third stage 53. As shown in FIG 32, in a

mpesened erersAthganthasirgsire measitani 6PSaRp passes (Hiraaity thelsssdnd
the projection optical system PL, the control device 7 moves the third

pastagevizy dachidersresnd ihelesiratarstsigddn ®pether in the -X direction in

a state of proximity (or contact), so that the liquid immersion region LR of
liquid IXBtdoexmrbus thecesyhey ofitfeciksifatefftioa the dlisteaybhdteastabe 4 has
moved to the upper surface 5F of the second substrate stage 5. 25 As
ersledyin theHiGt38otk arkqUiol afthreeegimswegstatiRIT hibvedrrdbddacéy causes
substrate P held by the second substrate stage 5. The control device 7
théi e sitel iqoadofLiQetfiessparstr e tstagerdthedfithal-Ojpsidal feteroé titeR hiechstafe 53 to
substrate P held on the second substrate stage 5, and exposes the
cosnd sitateréXiMibe (otloemapsamd rasssshmgenis, fdve dirtftestdstesge 53 and
stage 4 holding the substrate P passes through the first passageway 61,
thard Sidedaceasfshevatind-$GSatensings Fddlvemedasupeoxemitytaticcoa&). The
The third stage 53 withdraws from the second substrate stage 5 so as not
catatrioh pledied et leposwes tpcfiaticubstrate stage 4, the third stage 53, and the second
substrate stage 5 together in the -X direction. That is, as shown in FIG. 31, ina
prescribed area comprising the position EP opposing (directly below) the projection
optical system PL, the first substrate stage 4 and the third stage 53 are moved together in
the -X direction in a state of proximity (or contact), so that the liquid immersion region
LR formed on the upper surface 4F of the first substrate stage 4 can be moved to the
upper surface 53F of the third stage 53. As shown in FIG. 32, in a prescribed area
comprising the position EP opposing (directly below) the projection optical system PL,
the control device 7 moves the third stage 53 and the second substrate stage 5 together in
the -X direction in a state of proximity (or contact), so that the liquid immersion region
LR of liquid LQ formed on the upper surface 53F of the third stage 53 can be moved to
the upper surface 5F of the second substrate stage 5.

As shown in FIG. 33, the liquid immersion region LR is moved onto the
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of the second substrate stage 5. At the substrate exchange position RP,
the control device 7 unloads the substrate P subjected to exposure
processing on the first substrate stage 4, which has moved to the 10
measurement station ST2, and loads :?%substrate P to be subjected to
exposure processing onto the first substrate stage 4. Then, the control

suiistyige F madfoynisersasdrainsinite gtatfees sulTsisatentt dpaeladeontilithgitirstquid
substrate stage 4. As shown in FIG 35, the control device 7 then moves

LOehéicpasuibstiaserstiagtinhl ptivhielemeasireme tidyasessinp hag opads second
completed at the measurement station ST2, through the first passageway

subdtiadReagbexmpeupessiatiersibktraRiter aypostiie opesssipthodddigg ends, the
substrate P on the second substrate stage 5 has ended, the control

fidesibstrarasisgs 4he loing deefadstedite sesonthsubgitatefstagassagoddp e, and
+X side face of the third stage 53 to come into proximity (or contact), and

theauseshtiven-iX RiGe3aaamicthe thiydhetagemdrandtivn SXsidafratied theye 53
first substrate stage 4 to come 20 into proximity (or contact). The control

wilesheas/ftbantimeaeesrideulicstase bisigate stagadt tahingsiage 2Rpanadiogeration
second substrate stage 5 together in the +X direction. That is, as shown

ofithE K8cahd sithsmatestegedbed area comprising the position EP opposing
(directly below) the projection optical system PL, the control device 7
movesAhihsediosichizuhstiatge stosidoh MR teectittb bteged3 todedbetha substrate
the +X direction in a state of proximity (or 25 contact), and by this means

P satrjettedededmpuid provessianaretheditsRsobdimatelstade/4 imioheithomtived to the
upper surface 5F of the second substrate stage 5 to the upper surface

méditrenhehedatidrsSage &81 adshiosubsimad G ®/hendtibije cledrzsexiimsd rang@cessing
comprising the position EP opposing (directly below) the projection optical

orgystenti Bt substratanstagedieviddh@nntbe esritrel thénd cst A ge H8rans dndesiurements of
substrate stage 4 together in the +X direction 5 in a state of proximity (or

thesnbatiea tbhyethtto dlanBrshsubstratetstegeqdiid srsleraiomn FAGo3HLReotontrol
liquid LQ formed on the upper surface 53F of the third stage 53 to the

device 7 then moves the first substrate stage 4, for which measurement processing has

been completed at the measurement station ST2, through the first passageway 61 to the
exposure station ST1.

After exposure processing of the substrate P on the second substrate stage 5 has
ended, the control device 7 causes the -X side face of the second substrate stage 5 and the
+X side face of the third stage 53 to come into proximity (or contact), and causes the -X
side face of the third stage 53 and the +X side face of the first substrate stage 4 to come
into proximity (or contact). The control device 7 then moves the first substrate stage 4,
third stage 53, and the second substrate stage 5 together in the +X direction. That is, as
shown in FIG. 36, within a prescribed area comprising the position EP opposing (directly
below) the projection optical system PL, the control device 7 moves the second substrate
stage 4 and the third stage 53 together in the +X direction in a state of proximity (or

contact), and by this means can move the liquid immersion region LR of liquid LQ
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upper surface 4F of the first substrate stage 4. As shown in FIG 38, the
liquid immersion region LR moves onto the substrate P held by the first
substrate stage 4. The control device 7 fills the area between the final 10
optical element FL and the substrate B held by the first substrate stage 4
with liquid LQ, and exposes the substrate P. The second substrate stage

fobnieel i ehtheppubsiirieers wbfahe RasohaenBuaectagets expReIger surface 53F

processing passes through the second passageway 62 and moves to the

ofrtreadile st Sdations SHTAvANCF te3nhingisirge frdserilhst avea fempihntirate
substrate stage 4 so as not to impede the exposure operation of the first

pRithsirBreaipasnd. (U etig belii)ltteprgectiopepticineysteayeidaterdoactol
operations, repeating in alternation exposure of a substrate P on the first

destiiistrateeiage haddeyposuneddint sukstiaietiod thgesenandirubXtitection
stage 5. As described above, in this embodiment the regulating members

inZlsta2 aferoximidebsoohtabet dhe Hysthisibrliatestagevd tdanligaisiomersion
through the first passageway 20 61, and such that the second substrate

reglege R ofiliqagd Qnfyrthedughtitb eisenanifaassagefviy G rdytimessimthe
the auxiliary 50 comprising these regulating members 51, 52, collisions of

upper fivsfamebitrofehetéigst <ubstehtbetagednd substrate stage 5 are
prevented. The liquid immersion region LR of liquid LQ can be moved, via
the thivs stayenS8, FH&vg8eth¢Heguippienraerseorerddgiat Lire mitstesdpstreie substrate P
stage 4 and the upper surface 5F of 25 the second substrate stage 5, and
hedd biyeheofichpbdtratpatagddcanmberontre ltddvecivefll 8 thevelediQaieéd® the final
without halting the supply of liquid LQ by the liquid immersion system 1.
offtiealcd aeaiiniels andhieessuderiatbty fedtdryothin & rekndmstns cegipge dtuwdtE Mquid LQ,
accompanying halts in the supply of liquid LQ and similar can be
arsLpessdte MbseateRt offteeskqond suinseesecstageiam Lo ehesealostiate P which
upper surface 4F of 5 the first substrate stage 4 and the upper surface 5F
hasfltten sebjactkd Wik sttposustagye ce$sing pakate thbyutiet biei sd cstad) paSSagwway 62 and
third stage 53 intervenes between the first substrate
moves to the measurement station ST2.  And, the third stage 53 withdraws from the first

substrate stage 4 so as not to impede the exposure operation of the first substrate stage 4.

The control device 7 repeats the above-described operations, repeating in
alternation exposure of a substrate P on the first substrate stage 4 and exposure of a
substrate P on the second substrate stage 5.

As described above, in this embodiment the regulating members 51, 52 are
provided such that the first substrate stage 4 can pass only through the first passageway
61, and such that the second substrate stage 5 can pass only through the second
passageway 62; by means of the auxiliary 50 comprising these regulating members 51,
52, collisions of the first substrate stage 4 and the second substrate stage 5 are prevented.

The liquid immersion region LR of liquid LQ can be moved, via the third stage
53, between the upper surface 4F of the first substrate stage 4 and the upper surface 5F of

the second substrate stage 5, and so the optical path space K can continue to be filled
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stage 4 and the second substrate stage 5, and so collisions of the first

substrate stage 4 and the second substrate stage 5 can be prevented.

The third stage 53 may for example be formed from a material which is

softer than that of the first and secondﬁubstrate 10 stages 4, 5, or, a

cushioning mechanism which absorbs shocks when struck by an object
withalicfer oy ideontthel tihgdretagephaofnguiy Liishy ernscignifivadrsion system 1.

damage to the first and second substrate stages 4, 5 when the first or
Heegotst Bugstnate siagrs ity fatikedhectbkisbsiagepparea’ BX prRvaipatying

<Seventh Embodiment> 15 Next, a seventh embodiment is explained,

hatefenrtihg $appl ofdighiihQwndBirhiler 46 dansepstesssaent device 100
which performs prescribed measurements relating to exposure

procesgingerntist toligdd pnbbesibircegtage Rdbetvtaa fodlappagsurface 4F of
description, components the same as or similar to those of the

thalfiovesuisnitina sk graodinhenisparsudaneBitidhthesasens: fatsnate Symbolss
and description thereof is simplified or omitted. 20 As the measurement

melgidited BYThegimitpstygo3Betladbtel thtige eI B had et mwdermiraficsubstrate
unevenness sensor which measures information related to exposure light

stégle, Aaabtinl Sacage sviesirueisEgEhsard 30 coHidiatienipharfiityt sesaite stage 4
(iluminance sensor), or various other kinds of measurement equipment

amh#yesecosddubsrtie stagaSucenmtanprelevise. 1 0Dheathén prage 3Esay sarexample

which measures the temperature of the liquid LQ may 25 be used, or an
beofosamfiomdeviaenahiwhiohaasofes tide dsit@fcharfisigrit astorid ce stiadee
of 78 the final optical element FL and the state of the liquid LQ may be
stagsdl, A, e astusivanigpechtoismsiigath ebstebs sine oks ntitkevioa AOBY an object
the third stage 53 is performed when the liquid immersion region LR has
maydeprinddedhe theaairdusttaeds 3 araf bydtfisshsalssigtef siag el dnuyl dothibdirst
upper surface 5F of the second substrate stage 5 5 after exposure
anoreessl 39 bJtretecsiages| 4 dwaecr terfiastjossthenebqubstretecabaglisidns strike the
based on the measurement results of the measurement device 100’
thprbstipdb8rtahdo¢prevented.
<Seventh Embodiment>

Next, a seventh embodiment is explained, referring to FIG. 40. As shown in
FIG. 40, a measurement device 100" which performs prescribed measurements relating to
exposure processing can be provided on the third stage 53. In the following description,
components the same as or similar to those of the abovementioned embodiments are
denoted the same reference symbols, and description thereof is simplified or omitted.

As the measurement device 100', similarly to the above third embodiment, an
illumination unevenness sensor which measures information related to exposure light EL,
a aerial image measuring sensor, an irradiation quantity sensor (illuminance sensor), or
various other kinds of measurement equipment may be used. As the measurement

device 100', a temperature sensor which measures the temperature of the liquid LQ may

be used, or an observation device which measures at least one among the surface state of
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stage 53. A transmission device for wireless transmission of the
measurement results of this measurement device 100' may be provided
with this measurement device 100' on the 10 third stage 53, and a
storage device to store results may al% be provided. As described in the
above fifth embodiment, a temperature controller to adjust the

thtefinaebpticel efeatdaest ampttostaeontéheyniozz memieearsed the liquid
LQ, and the final optical element FL may be provided on the third stage

53. Tha peasurstdacepaaition tnindnire stagsiehermyidgonade dathandikystage
irradiating 15 the upper surface 53F of the third stage 53 with detection

53ightdrioahtaefbausielglingimietesiivrvayisie TFRBhgavalidf oh tihe upper surface
focus/leveling detection system 8 may be performed. Thus the upper

Aufftecfibdfsuifsthad Bind sthgeffnciie bepdsedrs ek tsfreraconifagbstaite stage
the focus/leveling detection system 8. <Eighth Embodiment> 20 Next, an

5 efghtéxposbedbmentsmexptiradntedeudnissdy ek 4djukrtnegix pdsadohditions
the following description, components the same as or similar to those of

bditel @btheanastienashentdubdiofehtsnassaenaiectitvicsa0@ pedeideden the third
symbols, and description thereof is simplified or omitted. In this

stegaBadiment, an auxiliary 50 is provided on the base member BP which
25 prevents collisions between the first substrate stage 4 and the second
substratastagesior YeBicoifarlywicelbs ahnsmissitmoofithemteathecmaxiliessults of
50 is fixed in a prescribed position between a first work area 10
thzomgassmment deyios WO stadiobePrdadddanddctins maadueeraentievice 100" on the
comprising a measurement station ST2. A first passageway 61 is formed
thivdtstagens 3henduxsiarggandive tXssle nemlltd Branalsa beqoadigeassageway
62 is formed between the 5 auxiliary and the +X side wall 44. In this
embodieedcribedinstise bisora €i Etagmbbdamernias sethpewgibreheofitsdller to adjust
passageway 61 and the second passageway 62, and the second
the temperature of at least a portion among the nozzle member 6, the liquid LQ, and the
final optical element FL may be provided on the third stage 53.

The upper surface 53F of the third stage 53 may be made flat, and by irradiating
the upper surface 53F of the third stage 53 with detection light La of the focus/leveling
detection system 8, calibration of the focus/leveling detection system 8 may be
performed. Thus the upper surface 53F of the third stage 53 can be used as a reference
surface for the focus/leveling detection system 8.
<Eighth Embodiment>

Next, an eighth embodiment is explained, referring to FIG. 41 through FIG. 45.
In the following description, components the same as or similar to those of the
abovementioned embodiments are denoted the same reference symbols, and description
thereof is simplified or omitted.

In this embodiment, an auxiliary 50 is provided on the base member BP which

prevents collisions between the first substrate stage 4 and the second substrate stage 5.
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substrate stage 5 can also pass through the first passageway 61 and the
second passageway 62. Similarly to the above-described sixth and
seventh embodiments, the exposure 10 apparatus EX has a third stage
53, provided on the base member BP;Q enable movement in the XY
plane. Position information for the third stage 53 is measured by a laser
SitAieIBremBéaibde EMe@iIKEa, B hasiRaneEsIpactidaldresqae gdsition
accommodating the third stage 53. The auxiliary 50 is formed into a

bewiedl sfiapavdrkthisaero kodiprtgliiseapesuld setond ENtiydexicapedtuek area
54, 55 are provided, on the +X side and on the -X side, to enable the third

20tageASitg entesdntenstd exiidha8T2he MifiestspaseoNa BB Firrhd(Btiween
liquid immersion exposure of the substrate P held by the substrate stage

thé asdtdigrareictial Resiekposilies statiansecohdrasiyenmgreorofieasid defveen the
the substrate P held by the second substrate stage 5 is performed at the
auxidiapy eeoheat-2Q siddinnlBIL. Tinalivimhiiodienbdt i shedhisioubetintélstaecan
space 50H of the auxiliary 50. During exposure of a substrate P, after the
pdisintreiagethSfaxigiastapvibe s sindrttiy Axidnapastiawdyt6 2hengehorecond
passageway 62 as shown in FIG 42, the third stage moves to the first
subsirbtestayd 6 ofithsexpesthmstativn frbt.pAtsagafiay Gleartthefsecond

measurement processing at the measurement station ST2, the second
passdEvEte 62age 5 passes through 25 the second passageway 62 and

moves to the exposure station STI. 80 After the end of exposure

processimgafithe thalaboatedesornititbsixgt sndstnadetistargeod tteatsptitgaxposure

device 7 causes the +X side face of the first substrate stage 4 and the -X
appaetiade>ohtse third stageS33memietedntihgbazenigmberddp tacthabedmovement

causes the +X side face of the third stage 53 and the -X side face of the
ingeeod slabstrafositageibftorbatioméirttee pnaxistaye(68 comizest)reshstolaser

in FIG 43, and then moves the first substrate stage 4, third stage 53, and
intbfesen@tet 8Bbstrate stage 5 together in the -X direction. By

The auxiliary 50 has an inner space 50H capable of accommodating the third
stage 53. The auxiliary 50 is formed into a tunnel shape. In this embodiment, first and
second entry/exit apertures 54, 55 are provided, on the +X side and on the -X side, to
enable the third stage 53 to enter into and exit from the inner space.

As shown in FIG. 41, liquid immersion exposure of the substrate P held by the
substrate stage 4 is performed at the exposure station ST1. Measurement processing of
the substrate P held by the second substrate stage 5 is performed at the measurement
station ST2. The third stage 53 is positioned in the inner space 50H of the auxiliary 50.
During exposure of a substrate P, after the third stage 53 exists from the first entry/exit
aperture 54 to the second passageway 62 as shown in FIG. 42, the third stage moves to
the first work area 10 of the exposure station ST1. Also, after the end of measurement

processing at the measurement station ST2, the second substrate stage 5 passes through

the second passageway 62 and moves to the exposure station ST1.
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this means, the liquid immersion region LR formed on the upper surface
4F of the first substrate stage 4 passes over the upper surface 53F of the
third stage 53, and moves to the upper surface 5F of the second
substrate stage 5. 10 As shown in FI(%;3 4, the liquid immersion region LR
is moved onto the substrate P held by the second substrate stage 5, and

the supgteatadenn dhegrrondpeitbsiiajestageubis spestiesktiriosidstrate
immersion exposure. The substrate stage 4 holding the substrate P for

stageightexpostitt (racessiagdaashendedipassesoihtuuirtbebtitsite stage 4 and
passageway 61 and moves to the measurement station ST2. The third

thetagei8S fhbe Wit gk anveifsemetbs wuimsiaiats p@ximig & vohtaiinpedicaties the
exposure operation of the second substrate stage 5. The control device 7

+XiRidadscthef shd gifaiatBytob Jvridhrexposidefproof shing darl endediostige 5 to
first substrate stage 4 which has moved to the measurement station ST2,

coamglinagsoxisuiibg (Grtednttetheasshienidd KOG autetimocessatherficstiabstrate
first substrate 20 stage 4. The control device 7 then performs

stigeastgmhstate 681hadtHettatadPsluntiec: siate BwdeticsubsteatX sliaggidn. By
As shown in FIG 45, the third stage 53 enters into the inner space 50H of
thibenaang|igry ISGui D irring eikposigierol B éosmedtoaten® uppéheustacend: of the first
substrate stage 5 at the exposure station ST1, the third stage 53
subesitiontgdnt thassanevaphea pibd suirfhee 83Kilodnyne2hi fDseagessBoandmedikst to
entry/exit aperture 54 into the second passageway 62, and then 81
thengqyes tortffaecfistofithk seemnd Quibatrabestaged, after the end of
measurement processing at the measurement station ST2, the first
substratessage ih paGsés thediglidhiesecsiod rgssdgesayd2doatortbees
to the exposure station ST1. After the end of exposure processing of the
subgtratesRenElcolnyttie secombtissbitsatatstade G aared Hhétse sbiateoP devioe sédondgs
the +X side face of the second substrate stage 5 and the -X side face of
suthetr titerst e §a Siinpeoteodmihgtyd eamotansawt)exposgethe X sidstidestage 4
holding the substrate P for which exposure processing has ended passes through the first
passageway 61 and moves to the measurement station ST2. The third stage 53
withdraws from the substrate stage 5 so as not to impede the exposure operation of the
second substrate stage 5.

The control device 7 unloads the substrate P for which exposure processing has
ended on the first substrate stage 4 which has moved to the measurement station ST2,
and loads a substrate P to be subjected to exposure processing onto the first substrate
stage 4. The control device 7 then performs measurements of the substrate P loaded
onto the first substrate stage 4. As shown in FIG. 45, the third stage 53 enters into the
inner space 50H of the auxiliary 50.

During exposure of the substrate P on the second substrate stage 5 at the

exposure station ST1, the third stage 53 positioned in the inner space 50H of the auxiliary

50 exits from the first entry/exit aperture 54 into the second passageway 62, and then
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of the third stage 53 and the -X side face of the first substrate stage 4 into
proximity (or contact), and moves the first substrate stage 4, the third
stage 53, and the second substrate stage 5 together in the -X direction.
By this means, the liquid immersion re&ion LR 10 formed on the upper
surface 5F of the second substrate stage 5 passes over the upper

méustaeatpShirsf ek aich 3@oereptanthoricatte thepsidssffacsdieraéibpriicatsing

substrate stage 4. Liquid immersion exposure of the substrate P on the

atfiretiauhsiraiestageidnis e thaof riosustaldqagentitlsdeyibeodgie rrRadsciel

above-described operations, repeating in 15 alternation exposure of a

pRsapivaly 62 andmeolistisuhsiErpesirggafiendExposure of a substrate P
on the second substrate stage 5. In this embodiment, the first substrate

stage Afenthihensasfangciubstsesecstagedd movebbeatecrort e 8sposiisabstrate
station ST1 and the measurement station ST2 on the same paths. As

steyphaitmed aritenieddnithiz pritiediment shue ligcidfrimessiomn repgimicRtageZ0and
liquid LQ can move between the upper surface 4F of the first substrate

thetageidecfacktbethehird stfeEs Srtoptbrisegofd cviistinteriigs ehb via shie face
third stage 53, so that the optical path space K can continue to be filled

ofwfidhthirdictige BathaitHealKrgidd éaseippiyiefilisiuicbsti@dytabe didutol proximity (or
immersion system 1. Hence reductions in the availability factor of the

cobkgny redappeesithe ikt duisstateaitsgmshibsthiplsabiacah@thestsondaubstrate
can be 25 suppressed. Movement of the liquid immersion region LR

stinpt\weegether ipfier-sUdiaedi8a. 4Bythaisatsthstigtedsiagediandddien LR
upper surface 5F of the second substrate stage 5 is accomplished via the
fotinned! st gee DiPpsostirédcediisaribdsetuad subsrits stgedirpdesstanye dthangper
the second substrate stage 5 are prevented. <Ninth Embodiment> 5 Next,
suafaca th3&mb t el It.gx b Baamelch nedetivengppe MG faée toFFO XU e2fi kst Hubstrate stage
following description, components the same as or similar to those of the
4. abowpidantioaestbn exposure of the substrate P on the first substrate stage 4 is then
performed.

The control device 7 repeats the above-described operations, repeating in
alternation exposure of a substrate P on the first substrate stage 4 and exposure of a
substrate P on the second substrate stage 5. In this embodiment, the first substrate stage
4 and the second substrate stage 5 move between the exposure station ST1 and the
measurement station ST2 on the same paths.

As explained above, in this embodiment the liquid immersion region LR of
liquid LQ can move between the upper surface 4F of the first substrate stage 4 and the
upper surface 5F of the second substrate stage 5 via the third stage 53, so that the optical
path space K can continue to be filled with liquid LQ without halting the supply of liquid
LQ by the liquid immersion system 1.  Hence reductions in the availability factor of the

exposure apparatus EX due to halts in the supply of liquid LQ and similar can be

suppressed. Movement of the liquid immersion region LR between the upper surface
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embodiments are denoted the same reference symbols, and description
thereof is simplified or omitted. In this embodiment, a fixed auxiliary is not
provided on the base member BP; as 10 an auxiliary to prevent collisions
of the first substrate stage 4 and the sggond substrate stage 5, only a
movable third stage 53 is provided on the base member BP. The third

AFStEARS i8S UIRERG Q@S sacmhlpproliomssibEtantialisetdias bt stage 5 is
direction. Position information for the third stage 53 is measured by a laser

adeuabeikhetEled 22 thisishayerss) fd thaonishdehpoaisretstotien substrthe stage 4
substrate P held by the first 15 substrate stage 4 is subjected to liquid

anthimesstonexsstie san@ stilkereeasugement station ST2 the substrate
P held by the second substrate stage 5 is subjected to measurement

<IpheeBsibgdimeatthird stage 53 is positioned between the first substrate
stage 4 and the second substrate stage 5. After the end of exposure

procedsixy afrinehsunbistiitacht anaxel firedaehstiatetodol Slagetdt Fiiee 3ntiol the
device 7 brings the +Y side face of the first substrate stage 4 and the -Y

fotliolwifaceestribtidhjrcbatpgeehfs thtospiiaxandy dofi ontagiysaoflithecates/gheentioned
first substrate stage 4 and the third stage 53 together in the -Y direction.
erByothimemts ans dasotedalesemie | (8 féréntieesyinniol syrannd osisoni peigio thefgof is
formed on the upper surface 4F of the first substrate stage 4 is moved to
sithaifipper sunfetee. 53F of the third stage 53. In this 25 embodiment, when
the liquid immersion region LR moves from the first substrate stage 4 83
onto the thiscstagind)tieicedtaokdmvice Ndinpngsited orYtseleasacnenidteBP; as
third stage 53 and the -Y side face of the second substrate stage 5 into
arpaoxiliaty (opoovetaad] lEionsodves fing sewiraestingratndtihgsdstadatimstrate
with the first substrate stage 4 and the third stage 53 in the -Y direction. 5
stdded, aslghonovahlE iGidBstagtbthis ppadddoetwaenbtise meablogutBAI  The third
element FL of the projection optical system PL and the third stage 53
stéidie 83ngiployiddd_€Q, ahto enable motion substantially in the Y-axis direction.
Position information for the third stage 53 is measured by a laser interferometer 2P.

As shown in FIG. 46, at the exposure station ST1 the substrate P held by the first
substrate stage 4 is subjected to liquid immersion exposure, and at the measurement
station ST2 the substrate P held by the second substrate stage 5 is subjected to
measurement processing. The third stage 53 is positioned between the first substrate
stage 4 and the second substrate stage 5.

After the end of exposure processing of the substrate P on the first substrate
stage 4, the control device 7 brings the +Y side face of the first substrate stage 4 and
the -Y side face of the third stage 53 into proximity (or contact), and moves the first
substrate stage 4 and the third stage 53 together in the -Y direction. By this means, as
shown in FIG. 47, the liquid immersion region LR formed on the upper surface 4F of the
first substrate stage 4 is moved to the upper surface 53F of the third stage 53. In this

embodiment, when the liquid immersion region LR moves from the first substrate stage 4
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control device 7 moves the first substrate stage 4 in the -X direction, and
moves the second substrate stage 5 in the +Y direction. Then, as shown
in FIG 49, the control device 7 moves the first substrate stage 4 in the +Y
direction, and moves the second 10 s%gstrate stage 5 in the -Y direction,
to move the first substrate stage 4 to the -X side of the third stage 53 and

orfetiseaantisaatesintt s o eihe DoaitR aidherthidd Riaoef ¥% tHieéstage 53

as shown in FIG 50, the control device 7 moves the first substrate stage 4
anl tie- Y- Yidirect of teddbensiatoptlsebeiat® istagedximityg ol cdiveetpand
As shown in FIG 51, the control device 7 brings the +Y side face of the

meeesthd skbopidasibsteistamgdsangeather-igidReffigs: slitbratbisthgtapend3he third
into proximity (or contact), and moves the second substrate stage 5 and

stdbe 5Biid stage Bivemperiher in the +Y direction. By this means, as shown in
FIG 52, the liquid immersion region LR formed on the upper surface 53F

of the Kuisd, skagna ia FG/ad, iwithahgypacs bdiane b theofife spicalidlement FL
substrate stage 5. In this embodiment, when the liquid immersion region
ofltRepyestitioptival Xy dteine Ritapel §& thithiesge @it Idasiviabel iplade B, tihe
control device 7 brings the +Y side face of the third stage 53 and the -Y
cosittel faod aaf Thmofiest thelfiredabstege dagdal pnakiamitydioectiontant) naonds the
moves the first substrate stage 4, together with the second substrate
sestagiesbhsratethtagh Bdrsthg e Bainection + YTheactioshovinuiiF iiBigl9, the control
embodiment, the liquid immersion region LR is moved onto the 25
destitxsTratevestakfbyt thé stestorsthgedstrabe stégéréstiand drgLinovest@essecond
exposure of the 84 substrate P on the second substrate stage 5 is
subeifatestage Furthieerd ratigofir $o snbetrite fisshgehdtr dtolstane 4 sutistradeiBe of
for which exposure processing is ended, is moved to the measurement
thetéiahsB e 53 laacthetsetoed s Stratd ctags thio sbsiatelEdbihe/thala stage 53.
exposure processing has ended on the first substrate stage 4 which has
Timoyeskstothei b Fi&asyrdre eonistd tileni ST 2 naoved dbel § mtsubstraeskRdge Hen the
subjected to exposure processing onto the first substrate stage 4. Then,
+Yhdi reotitro hdé viees@cpedfenhssratestagecmetits of direction.

As shown in FIG. 51, the control device 7 brings the +Y side face of the second
substrate stage 5 and the -Y side face of the third stage 53 into proximity (or contact), and
moves the second substrate stage 5 and the third stage 53 together in the +Y direction.
By this means, as shown in FIG. 52, the liquid immersion region LR formed on the upper
surface 53F of the third stage 53 is moved to the upper surface 5F of the second substrate
stage 5. In this embodiment, when the liquid immersion region LR moves from the
third stage 53 to the second substrate stage 5, the control device 7 brings the +Y side face
of the third stage 53 and the -Y side face of the first substrate stage 4 into proximity (or
contact), and moves the first substrate stage 4, together with the second substrate stage 5
and the third stage 53, in the +Y direction.

Thus in this embodiment, the liquid immersion region LR is moved onto the

substrate P held by the second substrate stage 5, and liquid immersion exposure of the
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the substrate P loaded onto the first substrate stage 4. After exposure
processing of the substrate P on the second substrate stage 5 has
ended, an operation similar to that described above is performed, so that
the liquid 10 immersion region LR forrggd on the upper surface 5F of the
second substrate stage 5 moves to the upper surface 53F of the third

subkageeS3oRitk kieorie shestiaratay BepdHontde firlrtdbatorécthtaigtbubstrate
The control device 7 repeats the above-described operations, repeating

stigaU D RIING SxRstae Pirarsubistraigbbor gredissiruRinatel siagre veand the
exposure of a substrate P on the second substrate stage 5. 15 As

melgseeivedtabole, STHhis Thelodinet dbwico7 thel digisichinsisisien égiovhldR
of liquid LQ can move between the upper surface 4F of the first substrate

explegredenuddtiag hapendetfacenbfict thessecosd g sirate stagadvadadhie
third stage 53, and so the optical path space K can continue to be filled

meathriensolt sQtivitlsTd, hatingdbe sutpptstoPliguid slbjdoyethe kstpisture processing
immersion system 1. Hence a decline in the availability factor of the 20

orexpostirstappstrateistags accamganyenghiribdevibe Bpprfyo lineasuléphang of
similar can be suppressed. Furthermore, movement of the liquid
thisoistsae P égidet ldRtb e iest tabstugtpatagerface 4F of the first substrate
stage 4 and the upper surface 5F of the second substrate stage 5 is
perforimédndrpbeaithiscbstasiadosf tuedubstidty @ stage Secorevubstrate stage 5 has
between the first substrate stage 4 and the second substrate stage 5, so
erttiext, Gollopienas &Ssiailae enthiae desirdosibates Stamefdrared, thethectediquid
substrate stage 5 can be prevented. 85 <Tenth Embodiment> Next, a
imaenetisiemtagbmEeRt fisrmeplam &t efpering tacéBE bBttHerermpind-$Go3teatnsttipe 5
following description, components the same as or similar to those of the
mabes/entientioperd@fabe dBRarftthartaicestated ) ashthenrefdne nppesyamisads, 4F of
and description 5 thereof is simplified or omitted. In this embodiment, a
thenfusik sibsjea® stdgeedholdimgcantrabkdViceahrepeats thethirove-described operations,
repeating in alternation exposure of a substrate P on the first substrate stage 4 and
exposure of a substrate P on the second substrate stage 5.

As described above, in this embodiment also, the liquid immersion region LR of
liquid LQ can move between the upper surface 4F of the first substrate stage 4 and the
upper surface 5F of the second substrate stage 5 via the third stage 53, and so the optical
path space K can continue to be filled with liquid LQ without halting the supply of liquid
LQ by the liquid immersion system 1. Hence a decline in the availability factor of the
exposure apparatus EX accompanying halts in the supply of liquid LQ and similar can be
suppressed. Furthermore, movement of the liquid immersion region LR between the
upper surface 4F of the first substrate stage 4 and the upper surface 5F of the second
substrate stage 5 is performed via the third stage 53, and the third stage 53 intervenes

between the first substrate stage 4 and the second substrate stage 5, so that collisions

between the first substrate stage 4 and the second substrate stage 5 can be prevented.
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X-axis, Y-axis, and OZ directions through driving by a mask stage driving

device MD including linear motors or other actuators. Position information

for the mask stage 3 (and so for the mask M) is measured by the laser

interference system 2. The laser 10 iné%rference system 2 has laser

interferometers 2Mz, 2My which measure position information for the
<TeaskKE@eigesing moving mirrors 3K provided on the mask stage 3.

The laser interferometer 2Mx can irradiate moving mirrors 3K with

measuerientdightenibsinméneiXeapiaidbeeifeniag toa-reeasuResoghtFIG. 79. In
direction, and can measure the position of the mask stage in the X-axis

thdifektaingl e dapeivintestapontets tiZyrnaaswasiaial o mogngf migrors 3K
with measurement light, taking the Y-axis direction as the measurement

abdivestimnioand erabodieasiise td dapositiaheafaihe vfasénstagenivolbealvdakiscription
direction. A plurality of at least one type among the laser interferometer

thehdof ansiripdifiager inteitfedometer 2My are provided, and by irradiation
with a plurality of beams of at least one type among measurement light

taking Itiheh$-@misodireetion amdketagesswhitecndldhgaimasidvheasuneneeint the
light taking the Y-axis direction as the measurement axis, the laser

Xiagsferanrie Sys g ationseitgyhluraling O measi srarnddigingreios KD
measure position information for the mask stage 3 in the OZ direction.

indldgingNinehdmdassiordivesdiigatdnsk sageadhivingHevirerdl thbaseu sage 3
measurement results of the laser interference system 2, and performs

(an@stiesr eantrabrM)esmrRakUMMBIEHY thermasHcnetagrdmBs NEN.laser

movable substrate stages 4, 5 holding substrates P are explained,

infeffidReetey 5tém FnanthidGrivdrferimbteris 2VpIaPRIy iR Seaiedsare pesierof
the substrate stages 4 and 5. In FIG 53 and FIG 54, the first substrate

infdagetibNRI trsdaskaggybadysitlg naovarfy shiscirsteate tediged brimbe igsk Qtage 3.
the stage body 4B, and a substrate holder 4H provided on the first
TissRstietetdéeeloAdiamMxigh ineldiath e oubgtraiedrs IKenstdsiasarement light,
taking the X-axis direction as the measurement direction, and can measure the position of
the mask stage in the X-axis direction. The laser interferometer 2My can irradiate
moving mirrors 3K with measurement light, taking the Y-axis direction as the
measurement direction, and can measure the position of the mask stage in the Y-axis
direction. A plurality of at least one type among the laser interferometer 2Mx and the
laser interferometer 2My are provided, and by irradiation with a plurality of beams of at
least one type among measurement light taking the X-axis direction as the measurement
axis and measurement light taking the Y-axis direction as the measurement axis, the laser
interference system 2 can use the plurality of measurement light beams to measure
position information for the mask stage 3 in the 6Z direction. The control device 7
drives the mask stage driving device MD based on measurement results of the laser

interference system 2, and performs position control of the mask M held by the mask

stage 3.
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holder 4H is positioned in a depression portion 4R provided on the first
substrate table 4T. The upper surface 4F surrounding the depression
portion 4R of the first substrate table 4T is a flat surface of substantially
the same height as (flush with) the suggce of the 10 substrate P held by
the substrate holder 4H. There may be a step between the surface of the

substrplgxP meldiby taesstaasttatRe | deioingn tbe e nslesiatsirtd atferring
the first substrate table 4T. The second substrate stage 5 has a

toFIHigraiwAIe Bl aent 52 thatidibeitigkaeulfstratensiagss ddnrobuling stages 4
stage body 5B, a second substrate table 5T mounted on the 15 stage

anasly 5B, and substrate holder 5H provided on the second substrate table
5T and which holds the substrate P. The substrate holder 5H is positioned

in a dapreRsien padrboB,. SR prefYidedubstiie sageadsibstadstialedl. 4B, a
The upper surface 5F surrounding the depression portion 5R of the

fiisesouirsteabiate Tabie Fiéd D a thatseydane p i Buisiardidyrtesadee 4H
height as (flush with) the surface of the substrate P held by the 20

pravifiidaie thel€iest Stbhstiasy eabiey Dearal sthjzibabiiahdBeisutroe ofthesubstrate
substrate P held by the substrate holder 5H and the upper surface 5F of
hahierséidangcsiltisiaténtallepbeEsibhe firsd s Ubspratd ddage thefickidiigtfae table 4T.
stage body 4B, the substrate table 4T, and the substrate holder 4H, has
Tisubspantatidb e Same shdipg tiedisiressivtipsenond ofubstiadesstayets,table
including the stage body 5B, the substrate table 5T, and the substrate 25
4Ahlddtdbsurfessbbubstaftial|§4hesdms benjfudisr(Elottheith)iktrateftablelthe
4T, 5T of the 87 first and second substrate stages 4, 5 are both
substrateRtiadly bydtensdstrate thel d€Y 4Hire Cliwers (naypkeresiepwptviben uppeurface of
surfaces 4F, 5F of the substrate tables 4T, 5T are provided with four
theaubst=E|RMOEd b Hies sulmairato hodoter BH@ k!t lae &1 pen stiekd aend Fauod dine filnst
periphery of the substrate P held by the substrate holders 4H and 5H, and
substr&eofaptesdble to the final optical element FL. That is, the first and
second substrate stages 4 and 5 each have corners El to E4 around the
substratessEchedidsblystretessibgtrateahalderiiguration equivalent to that of the first

substrate stage 4, including a stage body 5B, a second substrate table 5T mounted on the
stage body 5B, and substrate holder 5H provided on the second substrate table 5T and
which holds the substrate P.  The substrate holder 5H is positioned in a depression
portion 5R provided on the second substrate table 5T. The upper surface 5F
surrounding the depression portion 5R of the second substrate table 5T is a flat surface of
substantially the same height as (flush with) the surface of the substrate P held by the
substrate holder 5SH. There may be a step between the surface of the substrate P held by
the substrate holder 5H and the upper surface 5F of the second substrate table 5T.

The first substrate stage 4, including the stage body 4B, the substrate table 4T,
and the substrate holder 4H, has substantially the same shape and size as the second
substrate stage 5, including the stage body 5B, the substrate table 5T, and the substrate

holder 5H. As shown in FIG. 54, in this embodiment the substrate tables 4T, 5T of the
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4H, 5H and which are opposable to the final optical element FL. In the
following explanation, among the four corners on each of the upper
surfaces 4F, 5F of the substrate tables 4T, 5T, the corner on the -X side
and -Y side is the 10 first corner El; thg, corner on the -X side and +Y side
is the second corner E2; the corner on the +X side and +Y side is the third

fircoaNarskcindnslitoeate sieod tbark b sideuds@niial Bidedstgelie ukttheowver

E4. The exposure apparatus EX includes a substrate stage driving device

diRBrioiedin grives/tb@firsTapdmeecne st tFRABFSagRSsdoattdi® tabe 4T, 5T are
substrate stage driving device 15 PD includes a first driving system PD1

pranidiedseizh idudduingrsysteo ERD 2 This fissi domees syistem4Riplpleyided on
moving the stage bodies 4B, 5B in the X-axis direction, Y-axis direction,

aramad@né gisciptiony of thesbbsteata @bl i3Rheanbirite libRisgbad atel Bik|esid are
4T, 5T mounted on the stage bodies 4B, 5B in the X-axis direction, Y-axis

opposshilrrtoans findl chiteslieienidre BecorThalrivinbesiiriemdiacondrubstvae stages
the substrate tables 4T, 5T in the 20 Z-axis direction, OX direction, and

4 e Higechidavetativer st Hageocnndits 48hstBtes¥S s by tinefsiBst3tdhelders
stage bodies 4B, 5B of the first and second substrate stages 4, 5 are

A3 Ui aredvim croateop fresalfstu oimerfifati op tiodhel ampgreturface (guide

surface) of the base member BP by air bearings 4A, 5A. The upper

surfacenahéhfelbmsimgnerpidetiBR, sremgstentallycparaiiaie@dbie of Yhplapeger

The first substrate stage 4 and the 25 second substrate stage 5 can move
suirfaegseticl 6Rthf dvesubstratesrbiesMbes B hactreeXynd8e paniele Tnd fivsside is the

driving system PD1 of the substrate stage driving device PD includes
filsheamerdidrsher antimer antthetaxssidadrohn\deide sagesboahdsdBebB2; the corner

supported in a contact-free state over the base member BP, in the X-axis
ordihectidrsjdé-andsditeickean tlanth BdRdrdeeEdpandriiel Gy trethest Mrswegind -Y

system PD1 includes linear motors 80, 81, 82, 83, 84, 85. The first driving
sidystehe RDAHrocide&4 pair of Y-axis linear guides 91, 93

The exposure apparatus EX includes a substrate stage driving device PD which
drives the first and second substrate stages 4 and 5.  The substrate stage driving device
PD includes a first driving system PD1 and a second driving system PD2. The first
driving system PD1, by moving the stage bodies 4B, 5B in the X-axis direction, Y-axis
direction, and 6Z direction on the base member BP, can move the substrate tables 4T, 5T
mounted on the stage bodies 4B, 5B in the X-axis direction, Y-axis direction, and 6Z
direction. The second driving system PD2 can move the substrate tables 4T, 5T in the
Z-axis direction, 6X direction, and 0Y direction relative to the stage bodies 4B, 5B.
As shown in FIG. 53, the stage bodies 4B, 5B of the first and second substrate

stages 4, 5 are supported in contact-free fashion relative to the upper surface (guide
surface) of the base member BP by air bearings 4A, 5A. The upper surface of the base

member BP is substantially parallel to the XY plane. The first substrate stage 4 and the

second substrate stage 5 can move independently over the base member BP in the XY
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extending in the Y-axis direction. The Y-axis linear guides 91, 93 are
positioned separated by a prescribed interval in the X-axis direction. Each
of the Y-axis linear guides 91, 93 includes, for example, magnet units,
incorporating permanent magnet 10 gFRuUPS having a plurality of sets of
N-pole magnets and S-pole magnets, arranged at prescribed intervals
plateng the Y-axis direction and in alternation. On one of the Y-axis linear
guides 91, two sliders 90, 94 are supported to enable motion in the Y-axis
directigneifirst epiviagt syseatarel SimitashhstrateSisgs 21M2ingevice PD includes
supported on the other Y-axis linear guide 93 to enable motion in the
lindaximtbireotiothit acaqntrs!diieeaiatdvEaahedichcdessI BRI Hfbrisd 9k
95 includes for example a coil unit, incorporating armature coils arranged
cortdvefesbetkiotenvals misnméhthdf BRSNthaXsaiis tileciohodiaéndieytion, and
means of the sliders 90, 94, including coil units, and the Y-axis linear
oD i fdnincludmg, Z4magfiestritineysere T DLy peciidbsi siiee ansieoss, 81, 82,
82, 84 are configured. Similarly, by means of the sliders 92, 95, including

83:@hugdts, Ind £t UrviiR [ysRhopIe A3l ek dlingr 40 - Baaneéaiybides 91, 93

moving-coil type Y-axis linear motors 83, 85 are configured. The sliders

ex@hdiRcpntreesi iR iorxisTiReak IO IS Pgu R8s E, wSReGitsahiorfbged

to one end portion and the other end portion in the length direction of an

seffatisl Bpeasresteped qrrateadineénths X dds wbirectipgeHorthe voer, [ihear
sliders 94, 95 comprised by the Y-axis linear motors 84, 85 are
gurepeatigelintKesoronexempleortimauans theopibritipathePRkaenmiBgnet
length direction of an X-axis linear guide 89 extending in 89 the X-axis
gréiipstiaving anterte ofeds bieapolddeagiets ma\Sbledmifghaisaditanged at
direction by means of the Y-axis linear motors 82, 83, and the X-axis
preB@ascaLivierf s ongvable-Hxingiréardn shtertigneatieansosf the of-ax-axis
linear motors 84, 85. Each of the X-axis linear guides 87, 89 includes for
lirsa e e a0l K kiéns 9t OrpieG @i phrtst e catishiy ianged iattheesestiegirection
intervals along the X axis. On one of the X-axis linear guides 87 is
instgstedideselider Shinaelyahie BRikendp, heaxeaxisported on the other Y-axis

linear guide 93 to enable motion in the Y-axis direction in a contact-free state. Each of
the sliders 90, 92, 94, 95 includes for example a coil unit, incorporating armature coils
arranged at prescribed intervals along the Y axis. That is, in this embodiment, by means
of the sliders 90, 94, including coil units, and the Y-axis linear guide 91 including a
magnet unit, moving-coil type Y-axis linear motors 82, 84 are configured. Similarly, by
means of the sliders 92, 95, including coil units, and the Y-axis linear guide 93 including
a magnet unit, moving-coil type Y-axis linear motors 83, 85 are configured.

The sliders 90, 92 comprised by the Y-axis linear motors 82, 83 are respectively
fixed to one end portion and the other end portion in the length direction of an X-axis
linear guide 87 extending in the X-axis direction. Furthermore, the sliders 94, 95
comprised by the Y-axis linear motors 84, 85 are respectively fixed to one end portion

and the other end portion in the length direction of an X-axis linear guide 89 extending in
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direction in a contact-free state. Similarly, on the other X-axis linear guide

89 is supported the slider 88 to enable motion in the X-axis direction in a

contact-free state. The sliders 86, 88 includes for example magnet units

having permanent magnet groups 10 Egving a plurality of sets of N-pole

magnets and S-pole magnets, arranged at prescribed intervals along the
th&>&igislirretinonandHen edteaatianis! el quid et hisahdvaticsihand sesend

substrate stages 4, 5 is releasably connected to the sliders 86, 88 via
dijetifomenhesh 6t 98, vusls fivdhosrdiscosed, fard exaraleidnifplighesd s is

Japanese Translation No. 2000-511704 of the PCT International 15
mégisatione Inckidananesa binexanioethe atarisAprHeatistorSaustss.

Publication No. 200 1-223 1 59. The first substrate stage 4 includes a first

joint megoiber SelX pravitachpguites 87 stdd felcelasf fbreestmesi o dyikihiand

a second joint member 242, provided on the +Y side face. Similarly, the
insegnatisglstraterstagits anrciyetbst arkdved heihineerabel &y theovigead oron one

the -Y side face of the stage body 5B, and a fourth joint member 252, 20
oftrevidediolinbe glided8Tdseudietpuinhaitiodr86a6 priavicdetortive thbderaxis

86 connects in alternation with the first and third joint members 241, 251
dinfctienstegedmatieérdbstaB. Bimikiny, oanheatSd praviddhexr HuidslBeis

88 connects in alternation with the second and fourth joint members 242,
supparted the sidged3adiesab R, ratid@yimbans afithdisecimntinnaeoniiecs fibestate.

slider 86 is connected in alternation with the first and second substrate 25
Tisdatiesrd 85, 8@ ihthedsider @&imple mmecietclmts hevinagiper viinethentiggtetigdoups

second 90 substrate stages 4, 5. By means of the slider 86 and the
haXiagis pilneality wiflse 8 Hfatl{palst mguodis anof $ polevingneiagaearnype X@xriribed

linear motor 80 is formed to drive the stage body 4B of the first substrate
insagds 4alonghibesiageibddgd@Brodnddrsaltenmdtgubstrate stage 5, connected

via 5 the joint member 96 to the slider 86, in the X-axis direction. And by

meandroFtie Slicach8d Hredfirse adcasesdimbeaubgirade 28yastdeass eel@astibly of

a moving magnet type X-axis
connected to the sliders 86, 88 via joint members 96, 98, such as those disclosed for

example in Published Japanese Translation No. 2000-511704 of the PCT International
Application, and Japanese Unexamined Patent Application, First Publication No.
2001-223159. The first substrate stage 4 includes a first joint member 241, provided on
the -Y side face of the stage body 4B, and a second joint member 242, provided on the
+Y side face. Similarly, the second substrate stage 5 includes a third joint member 51,
provided on the -Y side face of the stage body 5B, and a fourth joint member 252,
provided on the +Y side face. The joint member 96 provided on the slider 86 connects
in alternation with the first and third joint members 241, 251 of the stage bodies 4B, 5B.
The joint member 98 provided on the slider 88 connects in alternation with the second
and fourth joint members 242, 252 on the stage bodies 4B, 5B. By means of these joint
members, the slider 86 is connected in alternation with the first and second substrate

stages 4, 5, and the slider 88 is connected in alternation with the first and second
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linear motor 81 is formed to drive the stage body 5B of the second
substrate stage 5 or the stage body 4B of the first substrate stage 4,
connected via the joint member 98 to the slider 88, in the X-axis direction.
By driving the X-axis linear motors 80 gnhd 81, the 10 control device 7 can
control the positions in the X-axis direCtion of the first and second
supebsteaiagiages. 4 and 5. Furthermore, by using the pair of Y-axis linear
motors 82, 83, the control device 7 can drive the X-axis linear guide 87 to
controBihenpesitidniseislibier Boaxig tisectnsaintae dikiesshsiradesstagstfonrof a
second substrate stage 5 connected to the slider 86 via the 15 joint
movenghesgiet SipalchkibYingingnther Baiioforrexisdinkas thetaigSsoBb4Bef the
control device 7 can drive the X-axis linear guide 89 to control the
figositietrstosthge ¥-axiveditgrticotpibBefilsé sedusitiaighstrge tage Secomebeted via
substrate stage 5 connected to the slider 88 via the joint member 98.
thE juthenpotssriae noakingl idee 86ivimthanoanit{tbetisis) genEbaterddns tifehe slider
pair of Y-axis linear motors 82, 83 slightly different, the control device 20 7
sgamiahatxohitie| pesitiguisdrsthatMeastisgetrdorobtherfogingntas@eotythe X-axis
substrate stages connected to the slider 86. Similarly, by making the
lirbayimgtangiuistfo(thedsts i g ea eratay doydihe Fmvfahy secindisabstraetenz) 84, or
85 slightly different, the control device 7 can control the positions in the
thOHadie ettty 8f o enéiriit sasobsaatsiagehicatmattged trjeatechetolibeds to the
slider 88. 25 As shown in FIG 53, the second driving system PD2 of the
sligleb88abe thadealis dirastigndeviByedriingaliuel Xsais dixaanphotensc@Oamitl 81, the
motors or other actuators 4V and 5V, intervening between the stage
cdntdiledet B e SR @ncbtitenk tHespasiei dab iestiENX Sk adidectieasd temirst detissond
(encoders or similar), not shown, which measure the driving amounts for
subalrhtastageod. aksl Shown in FIG 53, the substrate table 4T is supported on
5 the stage body 4B by at least three actuators 4V. Each of the actuators
4V carf uiribepeord eimylysiiny ¢hthgasutistratastiibkadimatoth 8 Z &8 ithdiceatioh device
relative to the stage
7 can drive the X-axis linear guide 87 to control the positions in the Y-axis direction of

the first substrate stage 4 or second substrate stage 5 connected to the slider 86 via the
joint member 96.  Similarly, by using the pair of Y-axis linear motors 84, 85, the control
device 7 can drive the X-axis linear guide 89 to control the positions in the Y-axis
direction of the first substrate stage 4 or second substrate stage 5 connected to the slider
88 via the joint member 98. Furthermore, by making the driving amounts (thrusts)
generated by the pair of Y-axis linear motors 82, 83 slightly different, the control device
7 can control the positions in the 6Z direction of the first and second substrate stages
connected to the slider 86.  Similarly, by making the driving amounts (thrusts) generated
by the pair of Y-axis linear motors 84, 85 slightly different, the control device 7 can
control the positions in the 6Z direction of the first and second substrate stages connected
to the slider 88.

As shown in FIG. 53, the second driving system PD2 of the substrate stage
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body 4B. By adjusting the driving amounts of each of the three actuators
4V, the control device 7 can drive the substrate table 4T in the Z-axis
direction, OX direction, and QY direction relative to the stage body 4B.
Similarly, the substrate table 5T is supported 10 on the stage body 5B by
at least three actuators 4V. By adjusting the driving amounts of each of

dribihthieei acriacsulys thesantpmé delieeoi|cantshidve tirepubsisais tablgnd 5V,
5T in the Z-axis direction, OX direction, and QY direction relative to the

in&AgAibgdytaBentiibistayandiiesa B sERighatapes cibtiag ¢t P BT, and
including the first and second driving systems PD1 and PD2, can move,

medsrsixate deseseo{dreedorndnsing IXraxiss shewhdwhiakisdhsi-tdsiriviag
OX, the OY, and the OZ directions, each of the substrate tables 4T, 5T of

artioarftsstoardcherumstaubsidrosiad e 165 Phecubaangtibée sbirtsaishorted on
stage driving device PD, the control device 7 can control the positions in

theistatrgieeys 48 readenst ihrteedftardss the Y Eucis ofhdeZaexistotisel @ Xarthe
QY, and the OZ directions, of the surfaces of the substrates P held by the

indepsidatelipoldess - subsiratethud lsutiBiratiee 2Chtabtiseéilorbikldtivdhenmoseage
as shown in FIG 54, the exposure apparatus EX comprises a first area

bddl 1B s&yomd) ateay B2 ranidgeathouhtr efidaB1Bafehethtbe dvasatareAnb eie
BP. The first area SP1 comprises the area opposing the final optical

copigolellick PtihalfikeiensiomsonticalyEnn e 2ngtisdreaies ecniristich, and
at least a portion of the exposure station 92 ST1. The second area SP2 is

eﬁﬂi?é@t%ﬂiffﬁéﬁﬂbff@mé'ﬁ%égﬁo@@@PSiﬁfﬂl@@,Qﬂ@iﬁﬁtﬁé@éﬁ%ﬁi'ﬁq # supported
least a portion of the measurement station ST2. The third area SP3 is an

orﬁfﬁ@s?.@%é‘ﬁ%]/t@@ BySitaEss: Birce ABRIARS SEPONBRLRM Sty RBUIR/ ATy BFSunts of

in which connection and release of the slider 86 and substrate stage 4 (or

eaeh GPMRGRHY hefdorieicaas Chif FHERST BadHRSIRRIGIE5 AR BalfE 4% in the

connection of the slider 86 with the substrate stage 5 (or 4), and

Z SR GFURILRT SR HARIGRBAND Gi RIS ARBALR hEXie BIGY 5B.

performed, as disclosed in for example Published JapaneSe Trahslation

NO. | this way, the substrate stage driving device PD, including the first and second

driving systems PD1 and PD2, can move, with six degrees of freedom in the X-axis, the
Y-axis, the Z-axis, the 6X, the 0Y, and the 6Z directions, each of the substrate tables 4T,
5T of the first and second substrate stages 4, 5. By controlling the substrate stage
driving device PD, the control device 7 can control the positions in six degrees of
freedom, in the X-axis, the Y-axis, the Z-axis, the 6X, the 0Y, and the 6Z directions, of
the surfaces of the substrates P held by the substrate holders 4H, 5H of the substrate
tables 4T, 5T.

Furthermore, as shown in FIG. 54, the exposure apparatus EX comprises a first
area SP1, a second area SP2, and a third area SP3 set on the base member BP.  The first
area SP1 comprises the area opposing the final optical element FL of the projection

optical system PL, and is an area comprising at least a portion of the exposure station
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2000-511704 of the PCT International Application and Japanese
Unexamined Patent Application, First Publication No. 200 1-223 1 59. 10
The control device 7 can use the substrate stage driving device PD (first
driving system PD I) to move the first substrate stage 4 within a
prescribed area on the base memberBP comprising the first area SP1,

Sthe sheRrecareiraeR 2pared dharkirgifermSiam Gintilatindhsroniioliserigra
7 can use the substrate stage driving device PD (first driving system PD I)

cd@prieh®) hidcsecondriivhsifate aiageiemétitistaipreSTobed e @iaienatbe SP3 is an
base 15 member BP comprising the first area SP1, the second area SP2,

arendethethitefiea SE3SPNdepend sstbnotitbe SPs| anbsiraiesiagewhidiext,
an example of a laser interference system 2 to measure position

confietnieiiandfesltasefobtardi sacemansliisatecsinge s 4o55 yscexptatietand
referring to FIG 53. The laser interference system 2 uses reflective

refiad@oe sz Khdetgs providiestrate2fagees ¢oibe)d quositictich @t theshidesBat@ith the
tables 4T, 5T of the first and second substrate stages 4, 5 to measure
supesitiontigfobiatio)) aathtimmietibe shidegdidesseffidethersuinstiageXtagéss (or 5),
the Y-axis, the Z-axis, the OX, the OY, and the OZ directions of the
arsleskoates thiatedigETosettlirbfbr EhentpkeP inléstiedelaparsgst®rand| hden dser
interferometers 2Px, 2Py, 2Pz, which 25 use the reflecting surfaces 2Ka,
200K p1 G0l efithe PEEdnteechfiosi gXp hcativn mspépiavese3) sexastiatel Patent
tables 4T, 5T of the first and second substrate stages 4, 5 to measure
Apoistationjrfostrratiditdtothe dirzd@rd234E9nd substrate stages 4, 5
(substrate tables 4T, 5T). The laser interferometers 2Px, 2Py, 2Pz are
providétieatdmtbl tthey mepbsan e st dtio subJdataratage dine ingeadswicerRengfirst driving
station ST2. The laser interferometers 2Px, 2Py, 2Pz provided at the 5
systqoo 8D E) statnoveShéa finstesinstr e stagn dwathaboqrdseribedfasabttediase
stage 4 (or the second substrate stage 5) existing at the exposure station
m&nherTBie daserisitey fibofetarsa SPX, Riege@itwl previtie?] andee third area SP3.
measurement station ST2 measure position information for
Similarly, the control device 7 can use the substrate stage driving device PD (first driving

system PD1) to move the second substrate stage 5 within a prescribed area on the base
member BP comprising the first area SP1, the second area SP2, and the third area SP3,
independently of the first substrate stage 4.

Next, an example of a laser interference system 2 to measure position
information for the first and second substrate stages 4, 5, is explained, referring to FIG.
53. The laser interference system 2 uses reflective surfaces 2Ka, 2Kb provided at
prescribed positions on the substrate tables 4T, 5T of the first and second substrate stages
4, 5 to measure position information relating to the six degrees of freedom in the X-axis,
the Y-axis, the Z-axis, the 60X, the 6Y, and the 6Z directions of the substrate tables 4T and
5T.

The laser interference system 2 has laser interferometers 2Px, 2Py, 2Pz, which

use the reflecting surfaces 2Ka, 2Kb provided at prescribed positions on the respective
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the second substrate stage 5 (or first substrate stage 4) existing at the
measurement station ST2. 10 The laser interferometer 2Px can irradiate
the reflecting surface 2Ka with measurement light taking the X-axis
direction as the measurement axis, ang, measures the position in the
X-axis direction of the first and second Substrate stages 4, 5. The laser

subiesieranieter12BY chihd fadialedtbeoatiectiog e siages2Ka witheasure position
measurement light taking the Y-axis direction as the measurement axis,

infrehativastorahd i spastisstondheibéteatisslay e aigsuiodtihe tislesad, 5T). The
second substrate stages 4, 5. The laser interferometer 2Pz can irradiate

lasbeineideiongesirstaps, 2R, with arogasvidynanbbghthakipo e gaka ST1 and at
direction as the measurement axis, and measures the position in the

the raxisteeeiiostatidhes Tinst anckdesandistfosinsdestaprs2Pys2Pherovided at the
reflecting surface 2Kb is inclined by a prescribed angle (for example, 45)

expossdethtodGiitentasuuppaidpmisdsumativenfdight éimitteddian theydasear the
interferometer 2Pz and incident on the reflecting surface 2Kb is reflected

sebyritheutesirtt sp g IBped Tkl aatit isxpositestatioraSellecting fasdanectfécometers
provided on a prescribed support frame FC. Measurement light reflected
2Hyy My, fleptovidedritdes 2Haass eeflent e tntBE 2 eflesting pesitiandnttiimafion for
the substrate table 4T or 5T, and is received by the laser interferometer 25
the Becohldeslibstratierstaterbrivetirs? Bubsante sedgbd y exstay andasueasaesthent
light to measure 94 position information in the Z-axis direction for the first
statigef®Ad substrate stage 4, 5. Technology relating to laser
interferometry (Z interferometer) capable of measuring position
inform@tieasdra rdaifstaatettatiiEX sabstradéatd dge)efiatiend saxfacdi iCliovitis
for example disclosed in Japanese Unexamined Patent Application, First
meashheatonligbt BKIOOTB2E4RK divdcRabkshbe agamesent dis|atidmbisures the
2001-513267 of the PCT International Application. Furthermore, by
pgsravidinghe pleealityicfctivle abtienkrtypedsecnyl fubdaiaterstages 4, 5. The laser
interferometer 2Py can irradiate the reflecting surface 2Ka with measurement light taking
the Y-axis direction as the measurement axis, and measures the position in the Y-axis
direction of the first and second substrate stages 4, 5.

The laser interferometer 2Pz can irradiate the reflecting surface 2Kb with
measurement light taking the Z-axis direction as the measurement axis, and measures the
position in the Z-axis direction of the first and second substrate stages 4, 5. The
reflecting surface 2Kb is inclined by a prescribed angle (for example, 45°) so as to be
directed upward; measurement light emitted from the laser interferometer 2Pz and
incident on the reflecting surface 2Kb is reflected by the reflecting surface 2Kb, and is
incident on a reflecting surface 2Kc provided on a prescribed support frame FC.
Measurement light reflected by this reflecting surface 2Kc is reflected by the reflecting

surface 2Kb of the substrate table 4T or 5T, and is received by the laser interferometer

2Pz. The laser interferometer 2Pz can use the received measurement light to measure
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interferometer 2Px and the laser interferometer 2Py, and by irradiating
with a plurality of beams of at least one type among measurement light
taking the X-axis direction as the 10 measurement axis and measurement
light taking the Y-axis direction as the &‘easurement axis, the laser
interference system 2 can use the plurality of measurement light beams to

pasigaaurgopeRition imtasTaiias divédedr odinection torsterfirstibsithresianel4, 5.
substrate stages 4, 5. Furthermore, by providing a plurality of laser

Tdohaogmelaingidaassdrirfeaeiatipq Rvitheaf elomaity\(fameas vfeneasiring
light beams taking the Z-axis direction as the 15 measurement axis, the

pdeisenintrferaneecsystanstracatablsesiis phts alilg ) fimpa sTesiselitedighii is for
beams to measure position information in the OX and OY directions for

exhradlestistids@&enoiup sudistiatexaiages PLatent A sldnttiohdrirsteP doliddesrino.
substrate stage driving device PD based on measurement results of the

20ese32pModfareiRebtighteiapamesd DetifioltispNSIiRO0CB BT oRtheRCT
substrate tables 4T, 5T of the first and second substrate stages 4, 5, and

Intberatioralpusiticatizontrol of the substrates P held by the substrate holders
4H, 5H of the substrate tables 4T, 5T. In the following description, the

laser iftetferometeny BRI ARy a3 aliey ik deXstioterfepernetarg BR2asér
interferometers 2Py, and Z interferometers 2Pz, as appropriate. 25 A

infideeotiete o pRgalinslyste hsBiLing tiguithetem2Psiams ystémadi atingl withikap larelity of
95 provided at the exposure station STI. At the exposure station STI, a

besnizstfede] Eass oax hyse dnveh dhradgasojeaton gttcakaysthevRaxandi legtiohla@the
At the measurement station ST2, measurement systems (8, 9) which

mpasdiormenteaszatheetsusatet tighexgasy ol axistates ¢h assprowdadement
At the measurement station ST2, measurements 5 related to exposure

axas)dhedabamigteidé smos tsaseessrF2 angn peeftrer@dralibe dirstesabisinedet kghtbedms to
and the second substrate stage 5 each can move, while holding a

measusty ptsiBonbieforeatitre fitbe B2 alisdetibe fuw theefpsopectiser@ptiosstrate stages
system PL of the exposure station

4,5. Furthermore, by providing a plurality of laser interferometers 2Pz, and by

irradiating with a plurality of measurement light beams taking the Z-axis direction as the

measurement axis, the laser interference system 2 can use the plurality of measurement

light beams to measure position information in the 6X and 0Y directions for the first and

second substrate stages 4, 5.

The control device 7 drives the substrate stage driving device PD based on
measurement results of the laser interference system 2, and performs position control of
the substrate tables 4T, 5T of the first and second substrate stages 4, 5, and therefore
position control of the substrates P held by the substrate holders 4H, 5H of the substrate
tables 4T, 5T.

In the following description, the laser interferometers 2Px, 2Py, 2Pz are called X
interferometers 2Pz, Y interferometers 2Py, and Z interferometers 2Pz, as appropriate.

A projection optical system PL, a liquid immersion system 1, and similar are
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STI and the second area SP2 below the measurement systems (8, 9) of
the measurement station ST2. 10 The measurement station ST2 is
provided with a focus/leveling detection system 8, which detects surface
position information (surface position iggormation for the Z axis, OX, and
OY directions) for the surfaces of substrates P held by the first and

preoRicht SH sipdeLstagason, ST I hexpaiesélaysiing dgieatn sysiaisu@te P is

includes a projection system 8A, which irradiates the surface of a

expdostrale tRevpibjcrtestipdighi/t@fien &l 1k wblicoe dxedimeasnddment
light-receiving system 8B, which can receive detection light La reflected

stimoths B rfaes tmantxyisaia 8 oIhidiempadone nietherpiniactiemistem
8A and light-receiving system 8B are supported by a support frame FC

exyesarspRabitrars Fedrs préfidéd. the\nthasueesnentsibstaticn 157 2h@easurements
focus/leveling detection system 8 detects, in alternation, surface position

relafedmegiqroarahadsexthaadgef dheubsbatsate dPehmldcatthby. the i $irsthigisatae
stage 4 and surface position information for the surface of the substrate P

stild hydhieesecond stibisatiatetsiagecachTten snbairathitablsldiad aSlistite P,
first and second substrate stages 4, 5 are respectively provided with
betegsutenfiesttiegiSRs Beldw2ihe, prpjeotableptictheyitexh Giitichithelexmpenirtktation
to perform measurements related to exposure. At the measurement
SBiadiaht2bs8dohdrefes SRabelavk $h2 Tacasarpnwritieg ientb éSn B agfuremeaturement
regions 274 and 275, and a 96 mark detection system 209 to detect
statigmB8ENt marks provided on substrates P held by the first and second
substrate stages 4, 5 is provided. As shown in FIG 54, a transport system
H to p@tHemeaxcbaegestaifsud TR ades dvidsvathcetbous/leiratingttection system
measurement station ST2. The control device 7 can use 5 the transport
8,sykiemuéteoer fonfiaceubsitoe exonantentésksada pasitoraistdystasienFPonvthiel? axis,
has been subjected to exposure processing, on a first substrate stage 4
0Xoaseendirsctimisq e stagsubpvdsiohdobstraeyechtddibg thedltsatad second

exchange position (loading position)

substrate stages 4, 5. The focus/leveling detection system 8 includes a projection
system 8A, which irradiates the surface of a substrate P with detection light La from an
oblique direction, and a light-receiving system 8B, which can receive detection light La
reflected by the surface of a substrate P. In this embodiment, the projection system 8A
and light-receiving system 8B are supported by a support frame FC via a support
mechanism 8F. At the measurement station ST2, the focus/leveling detection system 8
detects, in alternation, surface position information for the surface of the substrate P held
by the first substrate stage 4 and surface position information for the surface of the
substrate P held by the second substrate stage 5.

The substrate tables 4T, 5T of the first and second substrate stages 4, 5 are
respectively provided with measurement regions 274, 275, opposable to the final optical

element FL, to perform measurements related to exposure. At the measurement station

ST2, reference marks 272 are provided in the measurement regions 274 and 275, and a
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RP of the measurement station ST2 is unloaded, and a substrate P which
is to be subjected to exposure processing is loaded onto the first
substrate stage 4 (or second 10 substrate stage 5). As shown in FIG 54,
measurement regions 274, 275 to perform measurements related to
exposure, opposable to the final optical’element FL, are provided on the

méakogttate dakiaseit 269 tofddtectiedighntb AEaRIkE P bSitetEos 8gesrdicd PTHdd by
measurement regions 274 (274A, 275B) are provided at prescribed

thedBiieNg ssrdne subsinndstajeles s kpaftivedirst substrate stage 4. The
substrate table 4T has two measurement regions, 274A and 274B. The

first mpasemantFEYien, 2 tdhdsapreyitied At tthpesfranekehanges b2sobstrates P
the upper surface 4F of the substrate table 4T. The second measurement

is [goinde @ MG dinfryovidiel ratdberéhisiianation B3 2Tha meepstisientecymnsise
275 (275A, 275B) are provided at prescribed positions on the substrate

thtatpéespbrotybesadqrdfstrh st 26 stelgmbe Giskdlaryntoithe substteateP which
table 4T, the substrate table 5T also has two measurement regions, 275A

haanget’abjethel fissixpesasmovestirggonaXisAsitopatidestcd (besseontd
corner E2 on the upper surface 5F of the substrate table 5T. The second
sulvstasel seae B) velgicinhag pidigtotidenliodtthie thicHangenessiEBnEdaduivigthesition)
first and second measurement regions 274A, 274B on the first 25
RBulh shwatecatagere@rsthficst M2 sacdoatsue asdesobstr aegfonki2t s4p2He5B
on the second 97 substrate stage 5 is provided with a reference surface
suRjetted tefexposerenadcdseiiey és tendethskioAR2 fasicsabaeted stag? 43(osseboas
are disclosed in for example Japanese Unexamined Patent Application,
subatsataptagesiion No. 2002-158168. Below the apertures 273 (within the
substrate tables 4T, 5T) are provided optical sensors 270 5 capable of
receiviAg dighvwpasBit) SHrouggsitremaperegiess2773, Riextppéiduicthimeasusiarents
system 1 is explained, referring to FIG 55. As described above, the
rekztech t e EpEpEr a0ppdsaO tef tihthesfiab dpti ealtd ke sdicfUrdl jamnprsiaded on the
substrate tables 4T, 5T of the first and second substrate stages 4, 5. The measurement
regions 274 (274A, 275B) are provided at prescribed positions on the substrate table 4T
of the first substrate stage 4. The substrate table 4T has two measurement regions,
274A and 274B. The first measurement region 274A is provided at the second corner
E2 on the upper surface 4F of the substrate table 4T. The second measurement region
274B is provided at the third corner E3.  The measurement regions 275 (275A, 275B)
are provided at prescribed positions on the substrate table 5T of the second substrate
stage 5. Similarly to the substrate table 4T, the substrate table 5T also has two
measurement regions, 275A and 275B. The first measurement region 275A is provided
at the second corner E2 on the upper surface 5F of the substrate table 5T. The second
measurement region 275B is provided at the third corner E3.
Each of the first and second measurement regions 274A, 274B on the first

substrate stage 4 and first and second measurement regions 275A, 275B on the second
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exposure apparatus which performs exposure in a state in which the
optical path space K on the light emission side of the final optical element
FL is filled with liquid LQ, and 10 includes a liquid immersion system 1
used to fill the optical path space K WiH]iliquid LQ. The liquid immersion
system 1 includes a seal member 212"such as that disclosed for example

sulfstlaRangases i nprariee dRateriédpinticatidacd- et Bubtgahon Mk (reference
2004-289126 and Japanese Unexamined Patent Application, First

mEdkdy [Tt andNcap2Pre 2631 8¢:h proisl e useaundisa:amfial apatiesd
element FL, to fill a prescribed space, comprising 15 the optical path

UseataikedPiteniigbpatisioFisidagilibaitnal optosd-eksnesit FBelviththe
liquid LQ. The seal member 212 of this embodiment includes a flow path

apditaris pegonnhsupielyubstiatecavieeyAat Bqiskd Qrdoiaedi dpticatienepitsczito
path space K. The liquid immersion system 1 includes a liquid supply

caflelle@ftocsuivphy liiyidpasite) theoapticht 20apatiespzg.e K via the flow path
213, and a liquid recovery device to recover liquid LQ. The liquid supply
deviceNsxtppéigld dirsnppiongyistend 1.9 éxdhneptichbipatl R B5.viads
the flow path 213; the liquid recovery device is capable of recovering liquid
desQifreimabthe aht exippatinesippeeat(y EX o fhoswepaibdRhantlibe Heaidimmbeion
212 of this embodiment includes a gas inlet 15 and gas outlet 25 214,
exjoosairgppgesuseahzhptoformsisrgaguid L Bidtea rspdieh hiedvept tallmth space K
lower surface 98 of the seal member 212 and the surface of the substrate
orPthinlititet bonissisuidialecbiitbh éinabaptivahebenma it aris fdtededith firstigroQuand
218, connected to the gas inlet 15, formed in a ring shape so as to
inslutlesia di b &l optncerdspat syspamd Ksethi §i B eloo ot mpad paech2pacedonvidctaplid LQ.
to the gas outlet 214, formed in a ring shape so as to surround the optical
T palin & c pacesiontsy Jiest drimolel 2418 ssalanemten iasulty bstéral dosthesed for
second groove 219 related to the optical path space K. By means of a

exgaylatio dapiese( SinephimpdRdiont Viaiheatjas, iRlett Pailaich@ogdso. 2004-289126

and Japanese Unexamined Patent Application, First Publication No. 2004-289128,
provided surrounding the final optical element FL, to fill a prescribed space, comprising
the optical path space K on the light emission side of the final optical element FL, with
liquid LQ.

The seal member 212 of this embodiment includes a flow path 213 to perform
supply and recovery of liquid LQ to and from the optical path space K. The liquid
immersion system 1 includes a liquid supply device to supply liquid LQ to the optical
path space K via the flow path 213, and a liquid recovery device to recover liquid LQ.
The liquid supply device is capable of supplying liquid LQ to the optical path space K
via the flow path 213; the liquid recovery device is capable of recovering liquid LQ from
the optical path space K via the flow path 213.

The seal member 212 of this embodiment includes a gas inlet 15 and gas outlet

214, forming a gas seal 216 to confine liquid LQ in the space between the lower surface
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evacuation (suction) operation via the gas outlet 214, the control device 7
can form a fluid bearing (gas bearing) 220 between the lower surface of
the seal member 212 and the 10 surface of the substrate P. A vacuum
preloaded gas bearing 220 is formed Bgtween the lower surface of the
seal bearing 212 and the surface of the substrate P. By means of the gas

ofaRarey Artheo2M Gn@ifeserarmpittRekipsir&td™m) If thalateénedrface of the
between the lower surface of the seal member 212 and the surface of the

sealbsifiier R1Furéhermede tiret spedveThenatdcisdupperiad ibetns, formed in a
support frame FC via the 15 support mechanism 212F. The support

rimysphpatmgbduintlhdese tptiexapariepaceKinghdasetort grileveira dr
other elastic member, or a flexible member, and flexibly (movably)

cosmpprisdhieespalongsnRes Zbendddas biegrihgpeD is fiorsnedlreiweesptival path
lower surface of the seal bearing 212 and the surface of the substrate P,

spabelkhe Jealfirsagingil218 iflenbbosiuppartid layethets trpsstone gneaarn19
212F. Even when there are changes in the 20 position and attitude of the
refubstiatecR pipd paty thecower surface of the seal bearing 212, the
position and attitude of the seal bearing 212 change so as to follow
changBy imdhes s tretattivd Gaiphy spistiatevi tHepesiaketn s gas
the position and attitude of the substrate P change, the gap G is
evaaiatiam i cresmjespr titéoowie tisigkmcsudbti2d Aeabe trarolgi@Aeahchthform a
surface of the substrate P. 25 The substrate holder 4H is provided on the
fluic ok 10h @ (dep beasiog) RAMtiortwiEtnIBe lomwee duataaeué Suritead pesiben2i? and the
the upper surface 4F of the substrate table 4T. As shown in FIG 55, an
suufapen$tittead@fe Gpp@saitauo fheltmded gasfoeiof PE0dwlietnate Between the
positioned on the inside of the depression portion 4R, is provided on the
lowmsidartddabhef theysed Deoaripgriivd i .tRrstintaceopieths sibstea?5R aidy means of the
provided support portions 281, 5 including a plurality of pin-shape
gaskeabiegs220ppoeinG (o€ flavesasytiatd o the susis avaifegiaed Eetween the lower
peripheral wall 282, having an upper surface opposing the lower surface
suofatecofsiie sizakt enPrabvedl pra\dole thssasate siithewrutdtiatsBpporting portions
281. In the upper
Furthermore, the seal member 212 is supported by the support frame FC via the

support mechanism 212F. The support mechanism 212F includes, for example, a spring
member, a flexure or other elastic member, or a flexible member, and flexibly (movably)
supports the seal member 212. A gas bearing 220 is formed between the lower surface
of the seal bearing 212 and the surface of the substrate P, and the seal bearing 212 is
flexibly supported by the support mechanism 212F. Even when there are changes in the
position and attitude of the substrate P opposing the lower surface of the seal bearing 212,
the position and attitude of the seal bearing 212 change so as to follow changes in the
position and attitude of the substrate P. Hence even when the position and attitude of
the substrate P change, the gap G is maintained between the lower surface of the seal
bearing 212 and the surface of the substrate P.

The substrate holder 4H is provided on the inside of a depression portion 4R,
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surface 250 are further provided suction apertures 253 connected to a
vacuum system, not shown. By driving the vacuum system to cause
suction via the suction apertures 10 253 of air in the space 254 formed by
the upper surface 250, the peripheral wall 282, and the lower surface of
the substrate P supported by the support portions 281, to induce a

fonegativa pressielipddigaprcebdpdhsueRiotr akFdshiee shsantelamie amd  As
hold the lower surface of the substrate P to the support portions 281. That

shiswthin sutsBatarhnmbper diifack 769 esppedisier ihclodes sudacealietdinbstrate P

chuck mechanism, and can perform vacuum 15 clamping of the substrate

pdsitByideleatgivdndicessiciiertgnessiopnpuiadhel Ry iEiprovidedtorethedhSidener the
control device 7 can release the substrate P from the substrate holder 4H.

ddpretBism@nrtidredribsatehbalsier 4 faan 26tcasairyivdid dhepsugsirdmP281,
The substrate holder 5H has the same configuration as the substrate

inbloidiet 4hbl uedl ity b porvisieghsvitein R deppesting postiowdrfSuidasteof atesubstrate
prescribed position in the 20 upper surface 5F of the substrate table 5T.

P, Bhe spbdpiadenhailePSH ltavinglao tpleasabficdophesigosieadever. stinface of the
upper surface 4F of the first substrate stage 4 is positioned on adjacent

substrargRtihadoempiuaty sof db eosopeusdtiecsuppténsubmtiate Psheldibyiapper
substrate holder 4H of the first substrate stage 4. The upper surface of

suttiecs WaStemtef i thed ghilay idee] 2bcsivinsipateunesl @68 4bhaactdth coupymusufactem,
4F of the first substrate stage 4 are 100 substantially flush. Similarly, the
naippewsurf@edsiviofjtthe secantd systatratecatagaUzimnpasitieeation apertures
adjacent around the periphery of the upper surface of the substrate P held
293yoha rsmbibr apadectddrfdirmed thetse apper subfsta b8 lgrederipheralppall 282, and
surface of the substrate P held by the substrate holder 5H and the upper
thsuolaeestiFanktbkbtbe sobsirats Rssipptetstbnetbeaagppoligiariitaity2Bisko indgse a
side faces forming the depression portions 4R, 5R of the substrate stages
nefjative preasigedntthepspase2it Sidedatrebdevitdsiratedampelthottiéne lower
substrate holders 4, 5.
surface of the substrate P to the support portions 281. That is, the substrate holder 4H
of this embodiment includes a so-called pin chuck mechanism, and can perform vacuum
clamping of the substrate P. By releasing the suction operation via the suction apertures
253, the control device 7 can release the substrate P from the substrate holder 4H. In
this way, the substrate holder 4H can releasably hold the substrate P.

The substrate holder 5H has the same configuration as the substrate holder 4H,
and is provided within a depression portion 5R formed at a prescribed position in the
upper surface 5F of the substrate table 5T. The substrate holder 5H can also releasably
hold a substrate P.

The upper surface 4F of the first substrate stage 4 is positioned on adjacent
around the periphery of the upper surface of the substrate P held by the substrate holder
4H of the first substrate stage 4. The upper surface of the substrate P held by the

substrate holder 4H and the upper surface 4F of the first substrate stage 4 are
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A prescribed gap is formed between the side faces of substrates P and
the inner side faces of the substrate stages 4, 5. The gap formed
between the side faces of substrates P held 10 by the substrate holders
4H, 5H and the inner side faces of su?& ate stages 4, 5 is very small, for
example from 0.1 to 1 mm approximately. Hence the permeation of liquid

subQdiiaanyhushacs inglagenHd apper aodaob thie suibstsate i silsbthecWaRR'S is

surface 4F, 5F of the substrate stage 4, 5 into the interior of the substrate
pafitiofed, on adfhiewelrsuitht® plipieijnss swbspissestrfacusiaressigdirate P held

Furthermore, the exposure apparatus EX of this embodiment includes a

bycte smsymiremdlienbighvtar bedtdribsidsh@aistdgetbe fimaé oppieaseifinest the
FL, such as is disclosed for example in Japanese Unexamined Patent

suBstpdiechtineldriysthe sblisasierhdlder 300dnd 8094 2Bperhvartage Breofhhe sétihd
formed according to the size and shape of the liquid immersion region LR

sulestraeisby e ase alinsemiid y2flzsHn this embodiment, the 20 cap member
30 is a plate-shape member of substantially the same thickness as a

substrataeidd fdestntity tHeaddpresbiapeontiangriER. dfuhdhsubstegs stages 4
the surface of the cap member 30 has the property of repelling the liquid

ark @ringhiste opodentienti dbdacap ofsabivatss Pisclarbyetidaubstrtekaliple s 5.
fluoride resin material comprising polytetrafluoroethylene or another

AmateridbvibpligUfickreddingepnaperids fides chsuRbrawsrhlhad ik immgadite faces
be formed from stainless steel, titanium, or another prescribed 101 metal,

ofethel shisssatéatagepvebed With gaprfatentl betvwaenliheiside ferdingfaudpedtesP held
The seal member 212 can releasably hold the cap member 30 so as to be

byothecsbsdttatdimliiesd dticH atertteninRér Site faced oficniisaa@lstagsed, thés very
clamping action resulting from formation of a gas bearing between the

snealh foeexaeBOfaod the teebhBmapprbein2i@yandibodd s peraatiemdigiquid
30 in a state of maintaining a prescribed gap between the lower surface

L @fftoensbakpacettmw2dr? thadutecamb¢nessubatatefPthedctie upganbafl@.4F, 5F of

the substrate stage 4, 5 into the interior of the substrate stage 4, 5 and lower-surface side

of the substrate P is suppressed.

Furthermore, the exposure apparatus EX of this embodiment includes a cap
member 30, which can hold liquid LQ up to the final optical element FL, such as is
disclosed for example in Japanese Unexamined Patent Application, First Publication No.
2004-289128. The cap member 30 is formed according to the size and shape of the
liquid immersion region LR formed by the seal member 212. In this embodiment, the
cap member 30 is a plate-shape member of substantially the same thickness as a substrate
P, of substantially circular shape in plane view. Furthermore, the surface of the cap
member 30 has the property of repelling the liquid LQ. In this embodiment, the cap
member 30 is formed from for example a fluoride resin material comprising

polytetrafluoroethylene or another material with liquid-repelling properties. The cap

member 30 may also be formed from stainless steel, titanium, or another prescribed
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The substrate table 4T of the first substrate stage 4 includes a first cap
holder 4C to releasably hold the cap member 30. Similarly, the substrate
table 5T of the second 10 substrate stage 5 includes a second cap holder
5C to releasably hold the cap membe 0?10. The first cap holder 4C is
provided at a prescribed position on the substrate table 4T; the second

meep, hatdee SGriscereveed alith prestsirathpdatingua-thscHipHiistabie
5T. As described above, the substrate holder 4T of the first substrate

stage #Frakabuisitsded10lden releaddbly sotdiie supskaidat3gedare ok
substantially the same shape 15 and size. In this embodiment, the first

oppRRdaaiel eedfihanshihalsteonot Fap halbes&Crasmberavidedeatiaulbiiapiiag iction
the same position on the substrate tables 4T, 5T. Specifically, as shown

rebulbiKg BrénilferfiatiomdfseganickadngicddessiBe o&p anerpiion BikahattHeeseal
respective first corners El of the substrate tables 4T, 5T. As shown in FIG

mbimpthe firstinamdldickee 46bimprehaded pratitatonsiaraditai ndthdemesssiost gap
portion 3D formed in a prescribed position of the upper surface 4F of the
beswiestr die kabke irfLon dhehossdlenadriiverde@ esgite pppeosutfads pirthaded
an upper surface 260, opposable to the lower surface of the cap member
madrsddoned on the inside of the depression portion 4D. A peripheral
wall 262, having an upper surface opposable to the peripheral area of the
lower Jindaabstiatbeabipdmerinthefidél, sekptarektag2 s dmcthees pfasiscapausder 4C

260. Furthermore, a suction aperture 263, connected to a vacuum 102
togytdasab Ipdicdt dvercais peonide 300 tisenuigrdy, shefadest?4e tatie £Dofrile second

device 7 drives the vacuum system to induce suction, via the suction
suapeatarstag6 3, inthides drsecEpaom R 64| dar 6@ tbbyldasabpplesiduh@capatémber 30.

the peripheral wall 262, and the lower surface of the cap member 30

suppoifiel g ttbapperigdret@l ivpto2Gi2dm dpsesteibad prditmnga thegabsteate table

pressure in the space 264, to clamp the lower surface of the cap member
4Bahd bextoisq tap Hioktec HE he [ther WIEdaft th s escrioadti mesti amchindés substrate table

so-called vacuum chuck mechanism, and can clamp the cap member 30.
5By vatestriHieboaeticheopdsitane hokdtnd Swdtibe first substrate stage 4 and
substrate holder 5T of the second substrate stage 5 are of substantially the same shape
and size. In this embodiment, the first cap holder 4C and the second cap holder 5C are
provided at substantially the same position on the substrate tables 4T, 5T. Specifically,
as shown in FIG. 54, the first and second cap holders 4C, 5C are provided at the
respective first corners E1 of the substrate tables 4T, 5T.

As shown in FIG. 55, the first cap holder 4C is provided on the inside of a
depression portion 3D formed in a prescribed position of the upper surface 4F of the
substrate table 4T. On the inside of the depression portion 4D is provided an upper
surface 260, opposable to the lower surface of the cap member 30 positioned on the
inside of the depression portion 4D. A peripheral wall 262, having an upper surface

opposable to the peripheral area of the lower surface of the cap member 30, is provided

on the upper surface 260. Furthermore, a suction aperture 263, connected to a vacuum
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aperture 263, the control device 7 can release the cap member 30 from
the upper surface 260 of the first cap holder 4C. In this way, the first cap
holder 4C can releasably hold 10 the cap member 30. The second cap
holder 5C has a configuration equivalg to that of the first cap holder 4C,
provided inside a depression portion formed in a prescribed position of

sydiemuppeshawiaee rbvaddhensnbsippte sakiged P60 heTarcendronpebidderdrives
also releasably holds the cap member 30. 15 The upper surface 4F of the

th el ips Ui slag iduce Rostitm edhaneadiewembpletaral 26cths prenipliergrice 264
the upper surface of the cap member 30 held by the first cap holder 4C.

fofineduppeiesipiiaceurfahicreapthrgraliphcltl beld pe2thaditst dewdralaesctGishe
substantially flush with the upper surface 4F of the first substrate stage 4.

caPimdaubgr Besuppoees wyane Sdriphéhe aatiozsd sty stistacsiagmduting a negative
positioned on adjacent lateral to the 20 periphery of the upper surface of

prissucainrterspare 3G Mets diantberscioovel aafabelelethd Cap Tiemiep8o surfaeeis, the
of the cap member 30 held by the second cap holder 5C is substantially

fillushoviididtrel Cpifehiswiicmsl heof thel skesansh s1ahist atestiag ehackwnecisadzm,
faces forming the depression portions 4D, 5D of the substrate stages 4

anareapasihon etk cpp osenth e S&ideBiace aab ihe thas unkontuge Qi be i bthéhsiction
first and second 25 cap holders 4C, 5C. A prescribed gap is formed
apeetwe26Ihibsubatiatdafitbed cap Esenhmtry BOrabet Befronethsidppercesface
of the substrate stages 4, 5. The gap formed between the side face of the
26thpf therfitst cdP HadtibbyCGhe hirshianchgetberfitstaphiotddrs 4Tcad @& lzashbig hold
inner side faces of the first and second substrate stages 4, 5 is very small,
théoraeraambler 80m 0.1 to 1 mm approximately. Hence the permeation of
liquid LQ from the 5 space between the surface of the cap member 30 and
the uppbe seotadesg RobErdGHes sutistf afer stiages)dival entadHibaindé tioer fofst cap
the substrate stages 4, 5 and lower-surface side of the cap member 30 is
haddept€speavided inside a depression portion 5D formed in a prescribed position of the
upper surface 5F of the substrate table 5T. The second cap holder 5C also releasably
holds the cap member 30.

The upper surface 4F of the first substrate stage 4 is positioned on adjacent
lateral to the periphery of the upper surface of the cap member 30 held by the first cap
holder 4C. The upper surface of the cap member 30 held by the first cap holder 4C is
substantially flush with the upper surface 4F of the first substrate stage 4.  Similarly, the
upper surface 5F of the second substrate stage 5 is positioned on adjacent lateral to the
periphery of the upper surface of the cap member 30 held by the second cap holder 5C.
The upper surface of the cap member 30 held by the second cap holder 5C is
substantially flush with the upper surface 5F of the second substrate stage 5.

Inner side faces forming the depression portions 4D, 5D of the substrate stages 4

are positioned opposing the side face of the cap member 30 held by the first and second

cap holders 4C, 5C. A prescribed gap is formed between the side face of the cap
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In this embodiment, the exposure apparatus EX includes one cap member
30. Hence when the cap member 30 is held by the cap holder 4C of the
first substrate stage 4, 10 the cap holder 5C of the second substrate
stage 5 does not hold the cap memble:O%O, and is in the empty state.
Similarly, when the cap holder 5C of the second substrate stage 5 holds

méneheRBOAAMPRII Btkribidcar dradd eicdduintitiie digfesubstraterstgas ivaes

not hold the cap member 30, and is in the empty state. Next, the basic

bedResating Hilétacearate e pRAidtiIENeld Byplaifist aederbdadeap hohgers 4C,
flowchart of FIG 56. In this embodiment, when one stage 4 (or 5) among

5Chendinplednceseiripridcssibsthateiistaneseedndsspostitiansidgat esfissisryasmall, for
SP1 of the exposure station ST1, the other stage 5 (or 4) is at the second

exaraplSPanobiheomensuapprexinsiatipn $eadothpiasordaedmpodtipsingQ from the
Specifically, with the optical path space K of the exposure light 20 EL filled

spatthoigwibh e thefaonubirdesdperexasiites aunthel ippaaiefacs gRGE 4f(die
5) among the first substrate stage 4 and the second substrate stage 5,

subkiritogtagdhd, BxprsiheistetionoSihk, substeapestayssingeambrveraiittiece side of
substrate P held by the stage 4 (or 5) via the projection optical system PL
thaeddioeid bsQ3@i8 shppptissedhand, the control device 7 performs
measurements, without the mediation of liquid LQ, of position 25
informAtitiisfombaodimexrpase dxpalostesdpparheklby ihd witeorsagp mdombd) 30.
existing at the 104 measurement station ST2. Here, position information
Héocasbbstretedd mehickrs3atisdadtl ion thewnaprion klerfd o disitionst nibsinattatage 4,
(position information in the Z, OX, OY directions) for the substrate P
thestapive e tiCiofabe eieorel ol gieairgEdndopsical bpsdehe dah orarbett @), and
prescribed reference plane or surface, and alignment information (position
is dnittierematipstatethe Sima®Z winercthensa fon @ delubaliof tfesteobadesabsiratiistage 5
substrate P) relative to a prescribed reference position. In the following
haléstrgtammantzeie3in, tiichpthel dgptib@lqidtie Sipstcribstimtactage 4 does not hold
the cap member 30, and is in the empty state.

Next, the basic operation of the exposure apparatus EX is explained, referring to
the flowchart of FIG. 56.

In this embodiment, when one stage 4 (or 5) among the first and second
substrate stages 4, 5 is positioned at the first area SP1 of the exposure station ST1, the
other stage 5 (or 4) is at the second area SP2 of the measurement station ST2 for
prescribed processing.  Specifically, with the optical path space K of the exposure light
EL filled with liquid LQ, the control device executes control to move one stage 4 (or 5)
among the first substrate stage 4 and the second substrate stage 5, existing at the
exposure station ST1, while performing exposure of the substrate P held by the stage 4
(or 5) via the projection optical system PL and liquid LQ. On the other hand, the
control device 7 performs measurements, without the mediation of liquid LQ, of position

information for an unexposed substrate P held by the other stage 5 (or 4) existing at the
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filled with liquid LQ is called a "dry" state, and a state in which the optical
path space K is filled with liquid LQ is called a "wet" state. The image
plane formed via the 10 projection optical system PL and liquid LQ is
called the image plane formed in a w bftate. At the measurement station
ST2, the control device 7 initiates exchange of substrates P and

mpdeseiied MERIEEMENHIIOIRIMNG: infirexdinwer theupsiniteIFdiecicged at least
positions the second substrate stage 5 at the substrate exchange position

oRRrabhigedfteansitiempimbsiation Hblitrndnfoadheriansprtexstem H

to load a substrate P for exposure processing onto the second substrate

difdeg6ns) foneRe AiihieaBeEasERab tRIANageDlh B RO MG LERNICEpTical s%/stem

initiates measurement processing related to the second substrate stage

piheldingtkee subs e @fe%dbg|9Haezrr@anﬁeéhsn@rﬁngﬁmﬁﬁmféﬁﬁﬁ%i@osition

positioned at the exposure station ST1, and exposure of the substrate

infAFMANIER ROTBSRSHTBNGIEBRSRS A Rir IR, BE SR SRS SIAE st Ate P)

has been completed, is initiated. In this embodiment, measurements

re%f&@rﬁﬁ%@géﬁ%éﬂ?@@%ﬁéﬁ%ﬂaﬁ.0” ST2 include detection operations

using a mark detection system 209 and a focus/leveling detection system

8. At thie MERFHIHNG DESABABT & 3tHAS TR HRVIBRAIPAFHHE K is not

second substrate stage 5 in XY directions, to position the first

fillREIAHATHETH ' ePiRaAiEar “RPTsihe, PP S SU RS UMRIPIRIBRiLAINRSh space K

detection area of the mark detection system 209. 105 At the

is RGP WRINEQUSIREPR Sl RdaM wdMSHR Omaie ARG Hikhe HAEE BT

2Py measure position information in the X-axis direction and Y-axis

png!)@%%ﬂrbﬁ?fcm \ReaAM shPRbaie §@%ec§|@MHH%E%@MQI%%I%@&m%t

9 detects reference marks 272 provided in the first measurement
stdggion 275A on the second substrate stage 5, without 5 using liquid (step
SAl). By this means, the control device 7 can determine position

informajignereiiinee iR APl STirasdieshans %ﬁ@qﬁﬁ@i@@e@@hﬁ}%e of

reference marks 272 in the first
substrates P and prescribed measurement processing. For example, the control device 7
positions the second substrate stage 5 at the substrate exchange position RP of the
measurement station ST2, and uses the transport system H to load a substrate P for
exposure processing onto the second substrate stage 5.  Then, at the measurement
station ST2, the control device 7 initiates measurement processing related to the second
substrate stage 5 holding the substrate P.  On the other hand, the first substrate stage 4 is
positioned at the exposure station ST1, and exposure of the substrate P, for which
measurement processing at the measurement station ST2 has been completed, is initiated.

In this embodiment, measurements performed at the measurement station ST2

include detection operations using a mark detection system 209 and a focus/leveling
detection system 8. At the measurement station ST2, the control device 7 moves the

second substrate stage 5 in XY directions, to position the first measurement region 275A

on the second substrate stage 5 in the detection area of the mark detection system 209.
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measurement region 275A in a coordinate system defined by the laser
interference system 2 (X, Y interferometers 2Px, 2Py). 10 Further, at the
measurement station ST2, the Z interferometer 2Pz measures position
information in the Z-axis direction forsifg% second substrate stage 5, and
the focus/leveling detection system 8 detects the reference surface 271

Aptieyidesbineihenirshtine 8T emonintegicroidieA2m e Sereadesoinsteaizry
stage 5, without using liquid (step SAZ2). 15 By this means, the control

melgvieepogiaondeterminpsunfare)pagitoivéafrymaiton-asakadingctivihe iaxéscond
OX, and QY directions for the reference surface 271 in the first

suseRstIseYes! sadior A dettbgornsysiimiEosywiraidefisredcbyrifkdaser
interference system 2 (Z interferometer 2Pz). Next, at the measurement

pratation ib Tk fhret conisofciasncecdionoyEsAtioa grcsytdnd Qubshatedagdagevithout
in XY directions and positions the second measurement region 275B on
usihg Heoih@teplsarb)te stage 5 at the detection area of the mark detection
system 209. At the measurement station ST2, an X interferometer 2Px
and Y Byehismmsaete tizRy niehslevéced sdiooetrfatimapositinttiafkagtson relating
direction and Y-axis direction for the second substrate stage 5, and the
tortrer X dedis clitse thys @ 20 ideliesttidh doreter eefeeentarkmiké 2 p2avidedrirst
25 the second measurement region 275B on the second substrate stage
mBaswritmeritusgignl2idb Al g o ei rate3)y Iynthisf imerhing b daseningd rf@vine 7
can determine position information related to the X-axis direction and
sy¥tamig g extioreffarshetet2rc2Ryarks 272 in the second measurement
region 275B in the coordinate system defined by the laser interference 5
systenk &}y, atitite nicvasmetaes tXeatj @PY) 2 thdhe imenfer@héter 2Pz measures
measurement station ST2, the X interferometer 2Px and Y interferometer
pd2Riomiedsumet fmosit dimei Afaxisaticatinerthadscdire ctibstratedstgeds and the
focus/leveling detection system 8 detects the reference surface 271 provided in the first
measurement region 275A on the second substrate stage 5, without using liquid (step
SA2).

By this means, the control device 7 can determine surface position information
relating to the Z-axis, 6X, and 0Y directions for the reference surface 271 in the first
measurement region 275A in the coordinate system defined by the laser interference
system 2 (Z interferometer 2Pz).

Next, at the measurement station ST2, the control device 7 moves the second
substrate stage 5 in XY directions and positions the second measurement region 275B on
the second substrate stage 5 at the detection area of the mark detection system 209. At
the measurement station ST2, an X interferometer 2Px and Y interferometer 2Py measure
position information in the X-axis direction and Y-axis direction for the second substrate

stage 5, and the mark detection system 209 detects the reference marks 272 provided in

the second measurement region 275B on the second substrate stage 5, without using
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direction for the second substrate stage 5 holding a substrate P, and the
mark detection system 209 detects alignment marks provided on the
substrate P accompanying a 10 plurality of shot areas on the substrate P,
without using liquid (step SA4). By thi Joeans, the control device 7 can
determine position information related to the X-axis and Y-axis directions
lidaide@wip aByment mark in the coordinate system defined by the laser
interference system 2 (X, Y interferometers 2Px, 2Py). Furthermore, at the
meas By @i the tanteol devitéeT earetete?mpeasitioasnidrnassiorelated
information in the Z-axis direction for the second substrate stage 5, and
totthe Yoeu/Hvaltigh datEetinnssyistetind fdetbetrefardasenaRiioTiniarmstiynd
for the surface of the substrate P held by the second substrate stage 5,
medthmhersingy lsruRy $Sep thé\eyotdithie sypleatidutingdtby wentel deeiderénce
controls movement of the second substrate stage 5, and while moving the

sysernnRd Xubsiaidsstagedszisimpine substrate P 20 in the XY plane,
uses the focus/leveling detection system 8 to detect the surface position at

a plurdiptiefroetectiothpoiets worteat stafreeSI2hbsMosteaferbmeier 2Px and Y

example, while monitoring the outputs of X and Y interferometers 2Px,
in@Pfer tinee o 12Pgl rdeadore Pobiticesi nffoensattmnih shioXratés sliageidn and Viseds

the focus/leveling detection system 8 to detect surface position
dinsttiomeatiothakecphd alibstodtpatate i bkl iplguas(bseXeyPpiatichemtk @&ection

surface of the substrate P. By this means, the control device 7 can
sydetardiio dctectaat gridiemosirke prividedtoontied shibsplateafitycodmiptagfiona

points on the surface of the substrate P in the coordinate system defined
plosatite ddisaoinieseoartbhe systieate P, WitherterongdiguizRziepBétértion

results of the focus/leveling detection system 8 are associated with

positioBy thiistmeasishHteatent oh dbe o€ Y pbannds temal e @ adibierd infdheatmmirelated

device 7. 5 Based on position information for each alignment mark on the
togbb{raxesRndEtexmicieetirossdpreaeh dhigruoentohdeviodhe peofdinage system

computation processing to determine position information for each of the
definedlity tfeslastrareasaventesgsibstia(eX PY interferometers 2Px, 2Py).

Furthermore, at the measurement station ST2, a Z interferometer 2Pz measures
position information in the Z-axis direction for the second substrate stage 5, and the
focus/leveling detection system 8 detects surface position information for the surface of
the substrate P held by the second substrate stage 5, without using liquid (step SA5).

In this embodiment, the control device 7 controls movement of the second
substrate stage 5, and while moving the second substrate stage 5 holding the substrate P
in the XY plane, uses the focus/leveling detection system 8 to detect the surface position
at a plurality of detection points on the surface of the substrate P. For example, while
monitoring the outputs of X and Y interferometers 2Px, 2Py, the control device 7 moves
the second substrate stage 5, and uses the focus/leveling detection system 8 to detect
surface position information at a plurality of points in the plane (the XY plane) on the

surface of the substrate P. By this means, the control device 7 can determine surface



10

15

20

25

relative to stipulated reference positions, using the measurement results
of step SAl and the measurement results of step SA3 (step SA6). 10
Furthermore, the control device 7 creates map data based on position
information for the plurality of detectiolrg oints on the surface of the
substrate P, detected in step SA5, and based on the map data

potaiermifiesab @par thdprieIraoe daeptioxiptites shtrce)rfaceacinotbibetrate P
shot areas on the surface of the substrate P, with the reference surface

in2ffd aw reiieengstésiar fifed)by thé aaonteefaeniesyseiareg 2haterferometer 2Pz).
approximate plane for the surface of the substrate P determined at the

D et esnel o statio foSukAc Ve hiey duiecassingriiEaexpaadigtalation sokltions of
and processing at the measurement station ST2 have both ended, the

thegobataevde thanovesding fngtsolriradastagechtotideviteasurement
station ST2, and moves the second substrate stage 5 to the exposure

statiorBa6ed bh pdtsti sherffeshsiiostfatecsthgignhwol mepekirbsisaighstratbiph

has been subjected to exposure processing is moved to the
dereaiseinsnssRoNRToNthel tevisparpastem ddmpundda processiatyate

P from the first substrate stage 4. Then, a substrate P to be subjected to

detxpoisgnpopitiae ssiognstioafecaci@ thiecfipkirslitystioshos tagesdatiibaubstrate P
measurement station ST2, and the above-described measurement

refatbeess g idaRhl pefdmme godifidnS) nding tibendasunanibet eesutitslodetdpeSAl and
moves the second substrate stage 5, holding a substrate P which has
thbessasubieatecctolmefstae 8RB iepc@Asing at the measurement station
ST2, to the exposure station ST1, and then, at the exposure station ST1,
moved-tréhsruory] thelrsinatd die 7, @eatqsondpostdladatsbmeestioament
region 5 275A on the second substrate stage 5 in the projection area AR
infdrthetiorofecticepdptadey sfydetentidh.pairttsisrithe sttagosfition autdtedtéBddetected
of the substrate table 5T are controlled
in step SA5, and based on the map data determines an approximate plane (approximate
surface) for each of the shot areas on the surface of the substrate P, with the reference
surface 271 as reference (step SA7).

The control device 7 stores the approximate plane for the surface of the substrate
P determined at the measurement station ST2.

When processing at the exposure station ST1 and processing at the measurement
station ST2 have both ended, the control device 7 moves the first substrate stage 4 to the
measurement station ST2, and moves the second substrate stage 5 to the exposure station
ST1. After the first substrate stage 4 holding a substrate P which has been subjected to
exposure processing is moved to the measurement station ST2, the transport system H
unloads the substrate P from the first substrate stage 4. Then, a substrate P to be
subjected to exposure processing is loaded onto the first substrate stage 4 at the

measurement station ST2, and the above-described measurement processing is

performed.
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such that the image plane formed in the wet state and the reference
surface 271 substantially coincide. By this means, the relation between
the measured values of the 10 Z interferometer 2Pz, the image plane
formed in the wet state, and the referel‘age surface 271 is defined, and so
the control device 7 can determine theé relation between the approximate

plane ontke ikt the suhstipdeisedeiRovin ek isesttd Sbdtriiestage 5,
measured values of the Z interferometer 2Pz, and the image plane

hdriimed sobhieaw et width (RiepedSBDjddicline masbile meaguongdagiiane
information for the second substrate stage 5 using the laser interference

me¥siammehttiatRene D deviee ek gesurestativh Gticalnsethen & t0e prpvisled abtion
the first measurement region 275A to detect, in the wet state, the aerial

STmagevey thkgaoreatsutstkatosegdad i fsitaskind {BtemeA)erhbat iegion
the control device 7 brings the first measurement region 275A into 20

27positiersseithdkalstaecttagedplictiesysifietibh. amadaRI Gf the prpjieel gradhtical
space K between the final optical element FL of the projection optical

sysistePLPL and the first measurement region 275A filled with liquid LQ,
illuminates the alignment marks provided on the mask M with exposure
light EAt Bysthiimengensositiariabdratgedefdhtheadignstreatablerks prevstecbbed
the mask M is projected onto the first measurement region 25 275A via

sutttetpabiretimagepticat Systeu iAlthenddigit bQY deddfecopticaliaeangdl 270
109 provided at the first measurement region 275A of the second

substastiathy swigeidecaBynieasneert)ehaas ktionsgsvedeal idpenmeasured kalues of the
provided on the mask M in the wet state. Next, at the measurement

Z snedider @idet2@ 1;ahérohdgylans fooved thehsegeindateybistr Hie stfegenEeisurface
XY directions, and positions the second measurement region 275B on 5

2 thessieéoed, smdsiodte staymbdevibe prajedéemairesiof thlatpmojestiieen the
optical system PL. Then, using a procedure similar to that of step SA9

appivaxieatdi nestodhi euidser ahteefarbstcaesh stetar @ ite thisestepeSpasitermeasured
information for the second substrate stage 5,

values of the Z interferometer 2Pz, and the image plane formed in the wet state (step

SAS8).

Then, while measuring position information for the second substrate stage 5
using the laser interference system 2, the control device 7 can use the optical sensor 270
provided at the first measurement region 275A to detect, in the wet state, the aerial image
of alignment marks provided on the mask M (step SA9).

That is, the control device 7 brings the first measurement region 275A into
opposition with the projection optical system PL, and with the optical path space K
between the final optical element FL of the projection optical system PL and the first
measurement region 275A filled with liquid LQ, illuminates the alignment marks
provided on the mask M with exposure light EL. By this means a aerial image of the
alignment marks provided on the mask M is projected onto the first measurement region

275A via the projection optical system PL and liquid LQ, and the optical sensor 270
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the control device 7 uses the optical sensor 270 provided at the second
measurement region 275B to detect, in the wet state, a aerial image of
alignment marks provided on the 10 mask M (step SA10). By this means,
the control device 7 can determine thEo%osition in the X-axis direction and
Y-axis direction of the aerial image (projected image) in the coordinate

prayidesadefingdiydhlasenintejitaronsa systerseddnt Ststetesemestan
2Px, 2Py), using the optical sensors 270 (aperture 273) provided at the

mbssto easyrAa enhiedioaligrdAmntarks phevigebod theaaskamantHegietstate.
275B. A prescribed positional relation is formed between the pattern on

the magkxlagihd teaglignost statiarks Tanthéw mesitieoie 2l ativedpbeeeond
the reference marks 272 and apertures 273 (optical sensors) in the first

subseRse! see Btinex v aliZetiv andrnii peitondthsasntementiregim 24sthi3758 on
also known. Based on the measurement results of step 20 SA9 and the

thensasnesuientae sl & stk pAlEstibe aeabtitepiofdtidardperdhsystem PL.
relation between prescribed reference positions in the coordinate system

Teefinsthdpy prededae sitdlietenbat systepiSAartidhe, podltaging the laser

projected pattern of the mask M (step SAI ). Based on the positional
intetfdioncdsiatening thimsisyrSpsitietwiator it grdocithrestcahd sibetrtestage 5,

positions and each of the shot areas on the substrate P (array information
théocobti@| slevicare asestiadivpticap sessuit®tl naey kirdepihsi tocs)d mdesurement

coordinate system defined by the laser interference system 2, and the
regidat@rb Batedetsuednrtretepe St etasr e i peegarios i nefene neeksgsidvidsd on the

and the projected position of the pattern of the mask M in the coordinate
magistenistipfidad®y the laser interference system 2, the control device 7 5

derives the relation between each of the shot areas on the substrate P

and thByptioje oteahsp dsatamntod itdevioa e narotl hermias khivpositiercimottth & texis

system defined by the laser interference system 2 (step SA12).
direction and Y-axis direction of the aerial image (projected image) in the coordinate
system defined by the laser interference system 2 (X, Y interferometers 2Px, 2Py), using
the optical sensors 270 (aperture 273) provided at the first measurement region 275A and
the second measurement region 275B.

A prescribed positional relation is formed between the pattern on the mask M
and the alignment marks, and the positional relation between the reference marks 272
and apertures 273 (optical sensors) in the first measurement region 275A and the second
measurement region 275B is also known. Based on the measurement results of step
SA9 and the measurement results of step SA10, the control device 7 derives the relation
between prescribed reference positions in the coordinate system defined by the laser
interference system 2 and the position of the projected pattern of the mask M (step
SA11).
Based on the positional relation determined in step SA6 between the prescribed

reference positions and each of the shot areas on the substrate P (array information for
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And, based on the approximate plane for the surface of the substrate P
determined in step SA8 and values measured by the Z interferometer 2Pz
associated with 10 the image plane formed in the wet state, the control
device 7 controls the second driving ¥I<dem PD2 to adjust the position of
the surface of the substrate P (the expoSure surface), while controlling

shitearasitigativetitepiesribed rafdfrRe i oY aHans eiditrnatdsisedtm efied by

controlling the first driving system PD1 based on the relation between

thedgieiohtbEebate 3Leas0n the subairaieieraihepinjseied ADsiweahn
the pattern of the mask M 15 determined in step SA12, to successively

prexgriisiel tegepitical iy sif eiodrar @asproj cordpdsiiaie PI{stentSA b3 xhatieisk M in
liquid immersion exposure processing of the substrate P on the second

thsehstthitatstagtemhirsientieg tibdasoninaréevine dymeves the senmldievice 7
substrate stage 5 at the exposure station ST1 to the measurement station

deBives thepatatieh ithvtis ctich §fsheehetlbsseatenstageuésthabdinghd Biehstiiged
P for which measurement processing at the exposure station ST1 has

paititedofshm puiertootfitacixpss e stat @odsdihathy dransieditied st KHser
unloads the substrate P for which exposure processing has ended, and

ineHietense bgstarn2i@tby 8#e18kcond substrate stage 5, which has moved to
the measurement station ST2. 25 In this way, the first substrate stage 4

and thass;dumsedsorp diecdppstadedequiise fdrtthd $drftice ekihesutesistadion

ST1 in alternation, and a plurality of substrates P are exposed
deteicoimsivelstep Soduaik velury chetasatiehisytte i intasfdyerpeteridPd adstivéated with

exposure station ST1 also, and in the above-described step SA8, the
thp dsignplared diomddatwibe nvti statea e s@lankbderived cortrelwitesiedendrdtiving

the reference surface 271 may be detected using this focus/leveling
sydieted?iDA st ticegetionnef the seftdoerobatevadisithie Pa(ie expasureslirface),

by the Z interferometer 2Pz, the image plane formed in the wet state, and
while teferehire the position in the X-axis, Y-axis, and 0Z directions of the substrate P,
by controlling the first driving system PD1 based on the relation between each of the shot
areas on the substrate P and the projected position of the pattern of the mask M
determined in step SA12, to successively expose the plurality of shot areas on the
substrate P (step SA13).

After liquid immersion exposure processing of the substrate P on the second
substrate stage 5 has ended, the control device 7 moves the second substrate stage 5 at
the exposure station ST1 to the measurement station ST2. In parallel with this, the first
substrate stage 4, holding a substrate P for which measurement processing at the
exposure station ST1 has ended, is moved to the exposure station ST1. The transport
system H unloads the substrate P for which exposure processing has ended, and which is
being held by the second substrate stage 5, which has moved to the measurement station

ST2.

In this way, the first substrate stage 4 and the second substrate stage 5 are sent to
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surface 271. Or, in step SA8, while using the Z interferometer 2Pz to
measure the position of the second substrate stage 5 (second substrate
table 5T), the optical sensor 10 270 at the first measurement region 275A
may be used to detect the position Ofﬂ]f image plane formed in the wet
state, to determine the relation betweeri the value measured by the Z

thinéepfesarm etgic?P3T 1ha inaaatRianaitapreaityhs wekatate redrd €xposed
reference surface 271. Furthermore, the optical sensors 270 provided at

suitesziealsurement regions 275 15 of the second substrate stage 5 can
perform measurements relating to the exposure light EL in the wet state.

The confiuddsietingitadinios syecopties) sepsorRied atwithexaxporseatightsT1
EL via the projection optical system PL and liquid LQ. When for example

albealtic ini tieengisn ilLdBsoEibee 168 8RB eiss pasid shatitalatibthbeexpasthe ihgie
can be measured, the control device 7 can perform adjustments of the

plimadmtian sicte il Gtevmsiieelighirérichasdaco 2 Tneasy ederttasulingthis
the optical sensors 270. Next, a method of exposure of substrates P using

foanstupeling eletprrivaitys e, wotbetdrenalave-ddstivibbehwondigiw atihe imeasured by
explained, for the case of a sequence using a cap member 30 in
thparticwlder oaferniriprotiea phyeepldewfonhedEnShctovetl Gabd) aad dHe reféiende
to FIG 77. 25 As shown in FIG 57 and FIG 70, in the first area SP1 of the
suefqueATE statioin 3tk SAB] whdelosingtehe haitkifyrorctiesbulisinadasatagies
4 is subjected to liquid immersion exposure. At the measurement station
pdSitidnroedsLsesueth syirsicasstag b dssoumd s ast rate tabia 6@ iahtheptealosrdsor
substrate stage 5 holding a substrate P. The control device 7 uses a liquid
2 1thahérsifirssysasordrtentilictieropTisAl payrbesuspd e détbettthe groghimn of the image
projection optical system FL and the substrate P held by the first
pland Soratedsiadie 4vetittaliej o de@@rant perielatDepbsese ihetha suimsasued by
P. During exposure of the substrate P, the liquid immersion system 1 can
theupiie b nester/2Py lihaidnage plane formed in the wet state, and the reference
surface 271.

Furthermore, the optical sensors 270 provided at the measurement regions 275
of the second substrate stage 5 can perform measurements relating to the exposure light
EL in the wet state. The control device 7 irradiates the optical sensors 270 with
exposure light EL via the projection optical system PL and liquid LQ. When for
example the illuminance, illuminance unevenness, and similar of the exposure light can
be measured, the control device 7 can perform adjustments of the irradiation state of
exposure light EL based on measurement results of the optical sensors 270.

Next, a method of exposure of substrates P using an exposure apparatus EX with
the above-described configuration is explained, for the case of a sequence using a cap
member 30 in particular, referring to the plane views of FIG. 57 to FIG. 69, and to FIG. 70
to FIG. 77.

As shown in FIG. 57 and FIG. 70, in the first area SP1 of the exposure station
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LQ to and from a space comprising the optical path space K between the
final optical element FL and substrate P, via the flow path 213. If the
space comprising the optical 10 path space K between the final optical
element FL and the substrate P is filliﬂyvith liquid LQ, then during
exposure of the substrate P, the liquid immersion system 1 may halt the

SBURPYindter OeRTH P g fidtlsQoshateRaws nFdGh feétamebfiguiddntieisibn
exposure of the substrate P held by the substrate holder 4H of the first

ex@dosirate stagedednaaammnemios SIQ isnaeddrientbhe firstetSirmpmbcidelAGre

provided at the first corner El on the first substrate stage 4. As shown in

pdriGirb&derod théGecdnaliehdicicsinganBrisiddirRxpesbse e e substrate P on
the first substrate stage 4 has ended, the control device 7 moves the first

substraie sEaoidevicy Tisstionguilatvacisitheslistahopticdil eteengnidal-path
and seal member 212, in order to move the liquid immersion region LR of

spgeik b@wismtae mojabridrecpicatraistdmtrldahy thessivbstiate helliiby 4td fifst
the first substrate stage 4, into the cap member 30 held by the first cap
subslcies degolithatfinitsidasQatesiaytornyékbdhesphtte ubbiratrPtheDunalg
optical element FL of the projection optical system PL and the first
explabsteadé thtag thstral dinpditigiddLinibesicnrystedevican ussy ting recovery liquid
substrate stage driving device PD to move the first substrate stage 4 in
L X Yodine dtiomsasipabetbatribrésivaptim expiieal patiBepaetdkbidiveetinthedinbiadgeical
4C opposes the final optical element FL. By this means, 113 the control
eleleeitd-L aadh suiosteath @, liqaidherfiove stn2EgyionflifRe aplice mbn@risomgtad autical
the substrate P, onto the cap member 30 held by the first cap holder 4C.
paftinepace &dfetvecenp e fSnafapei cfl thlerceqt fFieamoeth86ulsstata® ix=filled with liquid
substantially larger than the area of the liquid immersion region LR as
L Qefiradibyirth e gasureaitige SubseekaRism bt iseakriiembesteii 2. rhisnicat the
the liquid immersion region LR can be stably maintained on the upper
supphiaaedottogargphigonddr@0, without running out from the upper surface
of the cap member 30.
As shown in FIG. 57 and FIG. 70, during exposure of the substrate P held by the

substrate holder 4H of the first substrate stage 4, the cap member 30 is held in the first
cap holder 4C provided at the first corner E1 on the first substrate stage 4.

As shown in FIG. 58 and FIG. 71, after liquid immersion exposure of the
substrate P on the first substrate stage 4 has ended, the control device 7 moves the first
substrate stage 4 in XY directions relative to the final optical element FL and seal
member 212, in order to move the liquid immersion region LR of liquid LQ, formed on
the substrate P held by the substrate holder 4H of the first substrate stage 4, into the cap
member 30 held by the first cap holder 4C of the first substrate stage 4. With the space
between the final optical element FL of the projection optical system PL and the first
substrate stage 4 holding liquid LQ, the control device 7 uses the substrate stage driving
device PD to move the first substrate stage 4 in XY directions such that the cap member

30 held by the first cap holder 4C opposes the final optical element FL. By this means,
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The upper surface of the cap member 30 held by the first cap holder 4C,
the upper surface of the substrate P held by the substrate holder 4H of
the first substrate stage 10 4, and the upper surface 4F of the first
substrate stage 4 are substantially fluﬂl3 The control device uses the
liquid immersion system 1 to perform supply and recovery of liquid LQ in

theatmrl\davice fleanpadvelthd vidulie Mot dhediishsuRsifaigustade, 4amed on

directions in a prescribed area comprising the position opposing the final

theptibetrgiemento fthe eaprnianibis BISRS bthsrfiesitdy hadwer te. liquid
immersion region LR formed on the 15 substrate P to above the cap

membehSared/bietnd g piersdrfavaefsiercapgiembe BoiRedtan e ssasithiey
P is moved onto the cap member 30, the operations of supplying and

largeovaringel wrgicof @ dlidhil ligmdrdiometsismLsy stede finatblyytad gdtaskatiag
explained above, the seal member 212 can form a gas bearing 220

mbeturden o @rdsckdweanshiifade of Hensedlomigibiemais siord rthgosurRearpbe
the substrate P. By opposing the seal member 212 and the cap member

stalfly angasdieatiog th2 Qgeor He fiowufdhdetyemnibe SoavitesnbrmAilr) and from
the cap member 30. As shown in FIG 71, a prescribed gap G is formed
thbebpeesutfiectoviehsuifaceobthgGeal member 212 and the upper surface
of the cap member 30. 25 Next, the control device 7 releases the holding
of the Tap uppenikerfate oy the dastikdbaregd helddry4te Bistbap meldasi@iehe
first cap holder 4C can release the cap member 30. That is, a state is
upmetesedaice whibb shiestate i eeid ey 30eisutistrafedtbtdetheH b enestirfasebefrate stage
the seal member 12, with the gap G intervening. As shown in FIG 72, with
4, theddhs upparswyfa@o4ie whda hethvadistthie spgedudacestintiedlgdfush.  The
member 30 and the lower 5 surface of the seal member 212, the control
caénaktdevineages the IfgsidsunsizesienalykiedT 1 doperieand (uppheat decxsieon pf
A gas bearing 220 is formed between the lower surface of the seal
liquiehhleg 2 hed vieetbp ensuatiald Diviiée capving riitediir380s st ate stagh 4 in XY
the gap
directions in a prescribed area comprising the position opposing the final optical element

FL, and by this means can smoothly move the liquid immersion region LR formed on the
substrate P to above the cap member 30.

When the liquid immersion region LR formed on the substrate P is moved onto
the cap member 30, the operations of supplying and recovering liquid LQ by the liquid
immersion system 1 may be halted.

As explained above, the seal member 212 can form a gas bearing 220 between
the lower surface of the seal member 212 and the surface of the substrate P. By
opposing the seal member 212 and the cap member 30, a gas bearing 220 can be formed
between the seal member 212 and the cap member 30. As shown in FIG. 71, a
prescribed gap G is formed between the lower surface of the seal member 212 and the
upper surface of the cap member 30.

Next, the control device 7 releases the holding of the cap member 30 by the first
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G maintained between the lower surface of the seal member 212 and the
upper surface of the cap member 30, the cap member 30 can be held at
the lower surface of the seal 10 member 212. The seal member 212 can
hold the cap member 30 such that th‘if[f‘p member 30 and the final
optical element FL are opposed. The Cap member 30 held by the seal

capBoMET 43.2 iByaldaseshitpmdirdisipcesdwldercat refdve fisicapipsérater 30.

stage 4 by moving the first substrate table 4T downward (in the -Z

Tilirestiosthtd Reecrpetnzmiati3thd tdp nedanreddrizroldhepliisioshbsbiate surface of
stage 4, and the cap member 30 held by the seal member 212 can hold

thigeid tehiriveewitietse ghprermhendid@ndAbeHove apHa! 7elementhelgas
With the cap member 30 held by the seal member 212, after the upper

beawiig 2 0 ffoifneetinsétsudestthtauaielesdifacas MmiweshdnembenBDeld wéhewer
lower surface of the cap 20 member 30 (in the -Z direction), the control

suiizeieof tHeaeabntatibenate stteectinsto budbAt@terstage thdtin tobdtirsteanste 4T
SP1 comprising the position opposing the final optical element FL toward

dahewhird (@neheSE 3l estibrown AngedGeasintn 2isiviaymeth etlveth the liwstr surface
substrate stage 4 and the second substrate stage 5 have withdrawn from

ofttie eal arealieP2] 2lmncdad opperisarfade dfatdsctipencanbee3obeandBéb, 2Gthathe gap
as to be opposed to the final optical element FL. 115 The cap member 30
G medéhtayiriéet eeak enathidlen2t 2uréardofdHesedl inf@rapetcttReafidahepppat surface of
element FL, and when the seal member 221 is holding the cap member
th8@aptheeiieid30n the rsdp meyrsiten8Q. caambil hidle sthedoveenpuising tfichestahl
path space K between the final optical element FL and cap member 30
muvitheiid@lizl LQ. For example, 5 when the seal member 212 is holding the
cap member 30, the liquid immersion system 1 can supply and recover

liquid DQeteeahahdnoloartBe2seraceot thptamméehsepiiecal gathatsipacag<member 30

between the cap member 30 held by the seal member 212 and the final
anoiptiedinal optical element FL are opposed. The cap member 30 held by the seal
member 212 is released from the first cap holder 4C of the first substrate stage 4 by
moving the first substrate table 4T downward (in the -Z direction). The cap member 30
is released from the first substrate stage 4, and the cap member 30 held by the seal
member 212 can hold liquid LQ between the seal member 212 and the final optical
element FL.

With the cap member 30 held by the seal member 212, after the upper surface of
the first substrate table 4T has moved downward below the lower surface of the cap
member 30 (in the -Z direction), the control device 7 horizontally moves the first
substrate stage 4 from the first area SP1 comprising the position opposing the final
optical element FL toward the third area SP3, as shown in FIG. 73.

In this way, when both the first substrate stage 4 and the second substrate stage 5

have withdrawn from the first area SP1, the seal member 212 holds the cap member 30

S0 as to be opposed to the final optical element FL.
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element FL, via the flow path 213. Because the seal member 212 forms a
gas bearing 220, gas is introduced via the gas inlet 15 and gas is
evacuated via the gas outlet 214, so 10 that a gas seal 216 can be formed
to confine the liquid LQ between the I?)ﬁggr surface of the seal member
212 and the surface of the cap member 30. If liquid LQ fills the space

comprishegaperepiinal Jaiielgngoe dsbatwesndhe10amenbr e heldipyo the
the seal member 212 and the final optical element FL, then the liquid

finglogtistdrRBYNMANF L, mayisdhthie sapplynaing pacavey dihtiaHidcbmbmber 30,
Next, the control device 7 uses the laser interference system 2 to measure

thekquiasiianssidrikgdisst andrsilland spabstcaiepsiciggsia, dptivhilgath space K
controlling the substrate stage driving device PD to move both the first

beswiesir die fitad epticdlct Kradgse Conshdwaptradenwiag@ \bith ligeithird are&3mple,
as shown in FIG 59. In this embodiment, the first substrate stage 4,

wheavihg seaivednitsm2ire ifiissldieg thédaporteenbeirdGnga BdRidd isndkrsion system 1
positioned on the -X part area of the third area SP3 in the figure, and the

capestpndl/suistsate e stagadl, Qavingdhove thirgpathesapasidgiteadpiaipélte
third area SP3, is positioned on the +X part area of the third area SP3 in

spive Kobeevsbther dup finshrbiebSoatel staghelseaovembien 1beriusheféaSiplical

to the third area SP3, movement is along the path indicated by the arrow

el &t ALY EOtharftbwipaththE3se ddethmelthiy stalsteenebbrip O ésrinera dhetaring
second area SP2 to the third area SP3, movement is along the path

240 dieatisdritsothe sl roavtid Gaditidan 151 6h & adivxdy asisledwia ithd-¢@s @Dt let 214, so
the third area SP3 the connection of the joint member 96 of the slider 86

thainal giesas Rjtrdam benfioemad toaduifénBristesidpatdte) detgeeh tlenbbiver surface of
connection of the joint member 98 of the slider 88 and the fourth joint

thenssalbeerbl252 161 tind Hecaunthseibstrateaptatenben B relHaspdd TH fillstthe space
substrate stage 4 is connected to the slider 88 of the linear motor 81 via

caime rés g nickej o pitaalgrathespade? ka ettt nj divet cape méra b &83 (ahel drbgdiaktsmal member
the second substrate stage 5 is connected to the slider

212 and the final optical element FL, then the liquid immersion system 1 may halt the

supply and recovery of liquid LQ.

Next, the control device 7 uses the laser interference system 2 to measure the
positions of the first and second substrate stages 4, 5, while controlling the substrate
stage driving device PD to move both the first substrate stage 4 and the second substrate
stage 5 to the third area SP3, as shown in FIG. 59. In this embodiment, the first
substrate stage 4, having moved from the first area SP1 to the third area SP3, is
positioned on the -X part area of the third area SP3 in the figure, and the second substrate
stage 5, having moved from the second area SP2 to the third area SP3, is positioned on
the +X part area of the third area SP3 in the figure. When the first substrate stage 4
moves from the first area SP1 to the third area SP3, movement is along the path indicated
by the arrow R1la in FIG. 59; and when the second substrate stage 5 moves from the

second area SP2 to the third area SP3, movement is along the path indicated by the arrow
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86 of the linear motor 80 via the third joint member 51 and the joint
member 96. Thus in the third area SP3, the slider 86 of the linear motor
80 which had been 10 connected to the first substrate stage 4 is
connected to the second substrate Stﬁgﬁ]& and the slider 88 of the linear
motor 81 which had been connected {0 the second substrate stage 5 is
REOMENEREJ0 the first substrate stage 4. In the following description, an
operation to release the connection of the slider 86 with the substrate
stage fégt, 33 JRiease tScenactothitithes s B8 suithdtwoh D BteguRie
stage 5 (or 4), connect the slider 86 with the substrate stage 5 (or 4), and

menmeeobbElstdRIGBRaet s istigtastagmbe@A) ofsinaties aubstitabisgge 4,
operation of two substrate stages and two sliders. Next, the control

ardieic eon esptisalsfttie oipsiraiwlsiage of wvingliderge 4D tie fode jibiet member
second substrate stage 5 to the first area SP1 of the exposure station

253of thesecoddraiesdies fitgs SLdrstralieasidge Thtofilve sdeoatk atagpe 372 of
the measurement station ST2. When the first substrate stage 4 moves

cdinnsattuetditiid siider 8 3ftthéHmeacontbaslavBERAe sewvesint meahbvg 282 and the

path indicated by the arrow Ric in FIG 60. When the second substrate
jostagehbaod@safioin taeitivrdteesacSmBsitbthattrstigedai Stdhnettacctoend sider

along the path indicated by the arrow RId in FIG 60. 25 At this time, the
gecohthel liteaicengton 80add e shivdr distibstriter Sthged3HeqgointhedriFerthBo

area SP3 to the first area SP1, such that the cap member 30 held by the

seal niEmbéar tRd thisdappoSEa, tththsbi sac@th dfcbp Intddiemd O B0 viddchdrad been

the second substrate stage 5. Here, as shown in FIG 60, among the first
cammectgth o thirficstragrstiata otége dfitemmuted sottacse&dn o kthstsdeatage 5, and

substrate stage 5 (substrate table 5T), the second cap holder 5C 5 of the
theatided88udistina tknstagedboisgiostiiochédhbébe doshereddp EBiechesest sulbkirate

final optical element FL when the second substrate stage 5 is positioned
stagareittodreced 3E e 8t ciffrstibte wlaga 4he second substrate stage 5

holding an unexposed substrate P is

In the following description, an operation to release the connection of the slider

86 with the substrate stage 4 (or 5), release the connection of the slider 88 with the
substrate stage 5 (or 4), connect the slider 86 with the substrate stage 5 (or 4), and
connect the slider 88 to the substrate stage 4 (or 5), is called a switching operation of two
substrate stages and two sliders.

Next, the control device 7 controls the substrate stage driving device PD to
move the second substrate stage 5 to the first area SP1 of the exposure station ST1, and
moves the first substrate stage 4 to the second area SP2 of the measurement station ST2.
When the first substrate stage 4 moves from the third area SP3 to the second area SP2,
movement is along the path indicated by the arrow R1c in FIG. 60. When the second
substrate stage 5 moves from the third area SP3 to the first area SP1, movement is along
the path indicated by the arrow R1d in FIG. 60.

At this time, the control device 7 moves the second substrate stage 5 from the
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positioned in the +X part area of the third area SP3, the second cap
holder 5C is positioned at the first corner El closest to the position directly
below the final optical 10 element FL (the position directly below the cap
member 30 held by the seal member ) in the first area SP1 among the
first through fourth corners El to E4 of the upper surface 5F of the

thirdestasPaielent Firkivesavgransisioht &g nghieesdosisidey thekbdlymember
the second substrate stage 5, the cap member 30 is released from the

215eR| dpprebetthd sddnid bgichbiEnsceronidanpn e Retdad SGhetiestage 5.

second substrate stage 5, when the second substrate stage 5 is

HeesHinseuvinitheltisd aearigRBe Pyspasibiggtifouhh seerndiop Faldée iz upper
on the second substrate stage 5 at the first corner El closest to the final

supfadedretdmenicEbndmung dtestigé Stisabgratotabled®Theat® sddond 4 otder 5C
upper surface 5F, the distance of movement when the second substrate

ofstagseSombsgstirnesthge thirdpagdobétBatatb €ifstsioanea BIRAosesrabetha@inal
that the cap member 30 held by the seal member 212 is opposed to the

oadsibcantrlderies thesscbrdsubsenedtatedd is pditispedna thapHialdesa SP3.
5C is provided at a prescribed position of the second substrate stage 5,
Seificdibt, when tiitesseoahsuibsbsteatagtisde llisy srovesk osedthebtiniack # &
SP3 to the first area SP1 in order to have the second cap holder 5C hold
pd$id @aygl imehebex parhetdanf the thial anendps; RikXcdvad istphotdef 26 is
movement of the second substrate stage 5 is shortened. 118 As shown in
pdsifrohdd thehedinsbtareerdel /crosese sottie pesitith sitesthatee iagbafmatioptical
that the cap member 30 held by the seal member 212 is opposed to the
elesmeanBLcépe Ipokitorbdirenti ecdencthd sabsteatbesta@adid Whibe shal sexobel 212)
cap holder 5C is positioned below the cap member 30, the control device
inThmbveisatbe Stam sy befts Setagle founthoozwnset HiceEdafsivitippse surface
second substrate table 5T lowered a prescribed distance in the -Z
Sklotttesubstetivdatdetbd.cap member 30 held by the seal member 212, in
order that the seal member 212 and/or the cap member 30 held by the
seal mevabevhen, prior to exposing the substrate P held by the second substrate stage

5, the cap member 30 is released from the seal member 212 and is held by the second cap
holder 5C of the second substrate stage 5, when the second substrate stage 5 is positioned
in the third area SP3, by positioning the second cap holder 5C on the second substrate
stage 5 at the first corner E1 closest to the final optical element FL among the first
through fourth corners E1 to E4 of the upper surface 5F, the distance of movement when
the second substrate stage 5 moves from the third area SP3 to the first area SP1 in order
that the cap member 30 held by the seal member 212 is opposed to the second cap holder
5C can be shortened. That is, the second cap holder 5C is provided at a prescribed
position of the second substrate stage 5, such that when the second substrate stage 5 is
moved from the third area SP3 to the first area SP1 in order to have the second cap
holder 5C hold the cap member 30 held by the seal member 212, the distance of

movement of the second substrate stage 5 is shortened.
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212 does not strike the second substrate stage 5. As described above, the
second cap holder 5C is provided at a prescribed 10 position of the
second substrate stage 5 such that the distance of movement of the
second substrate stage 5 when the segond substrate stage 5 moves from
the third area SP3 to the first area SP11s shortened; hence as shown in

FIG 7hdRRmecand Icap hatdatdv&didhicseeaneks s tiishatads tagastdee 5
positioned under the cap member 30 held by the seal member 212 in a

sushaKatithe cap mbeisBoahgle\bpené silsisniber2asitiooppostationtia $beond cap
Z-axis direction of the cap member 30 held by the seal member 212 and

héherseCondieagebendeubsirane sheyesconhsnlisireseoathigs hotaut pages
the cap member 30 held by the seal member 212 on the second cap

pdsitidacdbslSpeasificalyndhd @iy ohel et [/deo s sribecs eoopet olity sudstrate
system PD2 to move the second substrate table 5T upward (in the +Z

stalieesionprizansindizi tioad oviterthe desum o b tihstcap taiderdor fodkieeld pyesbebed
seal member 212 to make contact with the upper surface of the second
dismpdealtgreSZ.divethisrirtletiposititie taiormeailsen 30 bkl XY tiyeetiomsrfder 212,
the second substrate table 5T is measured by the laser interference
insysiterthay, tandgabaitarbénfal hattyoriththea g raxishdir 8Othwid Hyrteaseabchéyber
the measurement device of the second driving system PD2. The control
2kdedbes mMocatniRS thzsechadsutisohbssiaghat the cap holder 5C of the second
substrate stage 5 is positioned 119 at the desired position relative to the
cap manbescBOduedddve tire seed md eables 24125 @ iteproritguh gt theresgribed
member 30 held by the seal member 212 into contact with the second
pasijiohalfigre5Ecdhe sudmstraledtageds summtinatsb divaogeof systement of the second
connected to the suction aperture 263 of the second cap holder 5C, and
subatratenstagarh pehtnetleage Somesubgr36 state Smoesimdnedipehibickars&SBY to the
this means, as shown in FIG 61 and FIG 76, a liquid immersion region LR
first Hopai SR dsliorteeat alence Hsesloapme FilGe 730t td ctiydthepsead deidS€apf the
holder 5C. Furthermore, a gas bearing 220 is formed between the
second substrate stage 5 can be positioned under the cap member 30 held by the seal

member 212 in a short time.

The control device 7 adjusts the positional relation in the Z-axis direction of the
cap member 30 held by the seal member 212 and the second cap holder 5C on the second
substrate stage 5, and places the cap member 30 held by the seal member 212 on the
second cap holder 5C.  Specifically, the control device 7 controls the second driving
system PD2 to move the second substrate table 5T upward (in the +Z direction), causing
the lower surface of the cap member 30 held by the seal member 212 to make contact
with the upper surface of the second cap holder 5C. At this time, position information
in the XY directions for the second substrate table 5T is measured by the laser
interference system 2, and position information in the Z-axis direction is measured by the
measurement device of the second driving system PD2. The control device 7 can

execute control such that the cap holder 5C of the second substrate stage 5 is positioned
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lower surface of the seal member 212 and the upper surface of the cap
member 30, and a gap G is maintained between the lower surface of the
seal member 212 and the upper 10 surface of the cap member 30 held by
the second cap holder 5C. As shownéllé:IG 62, the control device 7
moves the liquid immersion region LR0f liquid LQ, formed above the cap

atherogsreddbsitibhydheveromnd eap moltiesrI0 hétamyaheveahaceaper 212,

member 30 to the first measurement region 275A of the second substrate

stage Afler thithyiay tleegamentivbso BOIdBidthy d&e srattper1Randléhigact with
15 released from the seal member 212 before initiation of exposure of the

thegbstraiedp heldetyChiseoontnol subRisatestiagr hevutisihalgstyrileennected to
second cap holder 5C positioned on the second substrate stage 5. In

therdetitn apevithedi|ofdoybessibenpegiie LECohld wist Liidnferangss aovep
the cap member 30 held by the second cap holder 5C onto the first

meneissLBe mithttheGisuo 2 2pFB 10k LT se@nthBubsiiaieasst@evh.ithel Goetrahd FIG.
device 7 moves the second substrate stage 5 in XY directions relative to

78he Ifoat apticedsedanegsivi-L Rof ligat menihtyr2ibd. abith thewap Lk ekt 30 held
between the final optical element FL of the projection optical system PL
byathe theopearapchsldestbale staghdnite cogidbeteirige2 20usdsrthedshdigizatethe
stage driving device PD to move the second substrate stage 5 in XY
lodicestirfase shichne el therfibst 222aed sheemertsafion GFitbAcp thenserddd and a
substrate stage 5 is opposed to the final optical 120 element FL. By this
gam&aisantietdigatibenneerstbe IegtonurfAcef digthelse) formisst abpaadtine apper
member 30 can be moved onto the first measurement region 275A on the
sustcerud the bapratensbag8bhdiek by, thiaedwidicap tha dabGiember 30 held by
the seal member 212 with the 5 second cap holder 5C of the second
substratestiage i, MBe62trecootnall dievice 7 muwesshéhegliglichmemsensicagion
region LR on the cap member 30 onto the first measurement region
LR B Agthe LQuithinmgdatioydithedapmertien3@eda thyR e cvesncetap e tdetHsC,
liquid
from above the cap member 30 to the first measurement region 275A of the second
substrate stage 5. In this way, the cap member 30 held by the seal member 212 is
released from the seal member 212 before initiation of exposure of the substrate P held
by the second substrate stage 5, and is held by the second cap holder 5C positioned on
the second substrate stage 5.

In order to move the liquid immersion region LR of liquid LQ formed above the
cap member 30 held by the second cap holder 5C onto the first measurement region
275A of the second substrate stage 5, the control device 7 moves the second substrate
stage 5 in XY directions relative to the final optical element FL and seal member 212.
With liquid LQ held between the final optical element FL of the projection optical system
PL and the second substrate stage 5, the control device 7 uses the substrate stage driving
device PD to move the second substrate stage 5 in XY directions, such that the first

measurement region 275A on the second substrate stage 5 is opposed to the final optical



10

15

20

25

immersion region LR and the second substrate stage 5 so as not to make
contact with the substrate P held by the second substrate stage 5. With
the liquid immersion region LR 10 of liquid LQ formed above the first
measurement region 275A, the contrtilzg}evice 7 uses the first
measurement region 275A to for example perform prescribed
eleneasEMEBYSis medhdreralignimenhinéesinatianons R dingad reefsingtabove
the flowchart of FIG 56. After measurements using the first measurement
theagip marber [Bavene be @db\ibe onanthel filevineasumnavan tBgIGE2PBA on the second
substrate stage 5 in XY directions relative to the final 15 optical element
subbtrandsegrl snember 212, in order to move the liquid immersion region LR
of liquid LQ formed above the first measurement region 275A of the
secongisuhaftatdottidaptheanioirenbecenddicag tiiesranti@giwn 2b5Ridf the
the second substrate stage 5, as shown in FIG 63. With liquid LQ held
sebetiweap ibriéiNGC aptinalsetenmesnitdstraé tieggobojentiothepioalod yetdoe Plmoves
and the second substrate stage 5, the control device 7 uses 20 the
theuiogliciiemstagDarstionderior RBdp mevehtheGeamthstipstratassiagent irgion
XY directions such that the second measurement region 275B on the
2757 0thd Bylistilageistingdifuianichtherfioalregiical Rlemeed Felative apihedéglid
By this means, the control device 7 can move the liquid immersion region
imrRecsi diojved ibQLIBrameicthe sheofitksubstestarstagert soey 00t2@ vakantortezt with the
second measurement region 275B. 25 When moving the liquid immersion
sutestyiate PReddbbyeHibectosideatsstraterstage 521 Wi time 2icfofd tortinersisooredion LR
measurement region 275B also, the control device 7 moves the second
ofdidpstt&t€ $oame cbatedad vieetti rét enlegsudeimemiersgoonr2ghan the sunthothtetibe 7 uses
liquid LQ of the liquid immersion region LR does not make contact with the
thedbrstratade réredn e dion 276601 Sobstestp IstpeyEdsmApresaniibhd neelisiuriements to
immersion region LR of 5 liquid LQ formed above the second
acodesakignmeeritredomaraB atex clameol évicegtadestitveckedaid1G. 56.
measurement region 275B to perform prescribed measurements to for
exampidtacoeasuedigantenti g ohnEtkim ees wrplan eeprenc2nbé tare éndéd, the

control device 7 moves the second substrate stage 5 in XY directions relative to the final
optical element FL and seal member 212, in order to move the liquid immersion region
LR of liquid LQ formed above the first measurement region 275A of the second substrate
stage 5 onto the second measurement region 275B of the second substrate stage 5, as
shown in FIG. 63. With liquid LQ held between the final optical element FL of the
projection optical system PL and the second substrate stage 5, the control device 7 uses
the substrate stage driving device PD to move the second substrate stage 5 in XY
directions such that the second measurement region 275B on the second substrate stage 5
and the final optical element FL are opposed. By this means, the control device 7 can
move the liquid immersion region LR of liquid LQ formed in the first measurement
region 275A onto the second measurement region 275B.

When moving the liquid immersion region LR above the first measurement
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After the end of measurements using the second measurement region
275B, the control device 7 moves the second substrate stage 5 in XY
directions relative to the final 10 optical element FL and seal member 212
as shown in FIG 64, in order to moveltgf liquid immersion region LR of
liquid LQ formed above the second measurement region 275B of the

regRePTERUDSHTa R SHAD eroBVRIHRAt SuhiRINaIRSR ARl e tensubabidte 7 moves
holder 5H of the second substrate stage 5. With liquid LQ held between

ththednral apistateleaes felawie et digeiioimentisrinsysiom - suod the the

second substrate stage 5, the control device 7 15 uses the substrate

ligiRpEQBYihg Hysigmitiarigomexsidhe Raterhsubskai stagaitfinneSubstrate P
directions such that the substrate P on the second substrate stage 5 and

helaebiinat epimal salsymetetskdg@te opposedtiBiidhiguicianasatopheyiorin RIGH
64 and FIG 77, the control device 7 can move the liquid immersion region

lidtRdaf Qcfoiehkfatsnveeteasrdbrdseeanaemensogim TR gicaintrBl dowite 7 uses
second substrate stage 5 onto the substrate P. 20 As described referring

thtostiaerftbmvelrairteofehtGeHioneTts adjpstiogtpecposiitd medsirernainstrate P
held by the second substrate stage 5 based on the measurement results
exahiple avgaieraligantestatidorBdtanat the lnesd uetanéng teFUEs36ing the
first and second measurement regions 275A, 275B at the exposure
stationA$iel fHbertbokrokaisraentexgingesetbecsndh steakeiementinggion 2758, the
projection optical system PL and liquid LQ. A plurality 25 of shot areas are
catabnldhiesunstraetRe sdtentosubsicate Btage SrmevsiirectgmsmdlRiontd2Re final
the second measurement region 275B and performing prescribed
optied sleameet g, dhe seaintreinder ZE2 adrsitiaiesiekhGstde itamler shotevethe liquid
close to the second measurement region 275A among the plurality of
inghetséoeasytonth® shlhiswate O, fasstbanove REGE&HND uneaguexpestregoditi2s5B
substrate P held by the substrate holder 5H of the second 5 substrate
ofstagee&rit suistatelstae haldartbEsphstiate dP imeth dyitke cobsaate hoddreSH of the
second substrate stage 5 holds the cap member 30. Also, when the
sesendndostrattisitgestage/titis lpositioQact lic hheviest thieein8Pdptibal Glmnent FL of
substrate stage 4 is at the second area SP2 of the
the projection optical system PL and the second substrate stage 5, the control device 7

uses the substrate stage driving system PD to move the second substrate stage 5 in XY
directions such that the substrate P on the second substrate stage 5 and the final optical
element FL are opposed. By this means, as shown in FIG. 64 and FIG. 77, the control
device 7 can move the liquid immersion region LR of liquid LQ formed on the second
measurement region 275B on the second substrate stage 5 onto the substrate P.

As described referring to the flowchart of FIG. 56, while adjusting the position
of the substrate P held by the second substrate stage 5 based on the measurement results
at the measurement station ST2 and the measurement results using the first and second
measurement regions 275A, 275B at the exposure station ST1, the control device 7
exposes the substrate P via the projection optical system PL and liquid LQ. A plurality

of shot areas are set on the substrate P; after forming a liquid immersion region LR on
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measurement station ST2 comprising the substrate exchange position RP,
and measurement processing, substrate exchange processing, and other
prescribed processing 10 are performed. The control device 7
successively exposes the plurality of EQt areas set on the substrate P.
And, as shown in FIG 65, when the plurality of shot areas on the substrate

the saetthdyntassesentrsyiostatsEstdebr fuiering esstiMebd engesesmtnes, the

control device 7 ends exposure at a shot area close to the second cap

can@loleddvicampingatbe axipglity POSNOEHS areasioss whhwsetoid Ghédsufsnent
shown in FIG 66, after liquid immersion exposure of the plurality of shot

regieas WAthe supsteaikiRIngldfkydhersgconthsybsttaie HageiohasieriEd4.
the control device 7 moves the second substrate stage 5 in XY directions

relativeigitigeeipad optidahe emstriteF et setiernassipaie AbRgnsHdsfrthe second
move the liquid immersion region LR of liquid LQ 20 formed on the

subgbateatiade beleydbedstipsitstie riterobidenio thefiespcorasniEr d0thebdcond
by the second cap holder 5C. The control device 7 uses the substrate

subkageedtivip G lsdicth@Eaiarmaiertie. seaogshdstirteestagies GosiratY stage 5 is
directions, such that, with liquid LQ held between the final optical element

pdsitioh¢ddrpiagefiioarepBral gystam Ribsaratethtagsddond thakst@mie sterg8P2, of the

the cap member 30 held by the second cap holder 5C is opposed 25 to
méasulie@kopstatibel6TEodirpriSghie subamatetbechgoig wosikesi®R,ragion LR

of liquid 123 LQ formed on the substrate P can be moved onto the cap
measundraei(p reelebiyidheu bsteatn @ xchanb e lpiec ELSinty carid thia arqursribeyd peocdessing

releases the holding of the cap member 30 by the second cap holder 5C.
arBpdiftrmmezhns, the second cap holder 5C can release the cap 5 member

30. With a gas bearing 220 formed between the upper surface of the cap

memb&h&0oaltrd tdevVice/érssoctasi e thepssasl threphirati B/16Y, thet sexasrsdt on the

substrate table 5T is lowered a prescribed distance in the -Z direction,
substrdga Iy. toAlnel, gsestatvam ioffii@ BEstwhen the plurality of shot areas on the substrate
P held by the second substrate stage 5 are successively exposed, the control device 7 ends
exposure at a shot area close to the second cap holder 5C among the plurality of shot
areas, as shown in FIG. 65.

As shown in FIG. 66, after liquid immersion exposure of the plurality of shot
areas on the substrate P held by the second substrate stage 5 has ended, the control device
7 moves the second substrate stage 5 in XY directions relative to the final optical element
FL and seal member 212, in order to move the liquid immersion region LR of liquid LQ
formed on the substrate P held by the substrate holder 5H onto the cap member 30 held
by the second cap holder 5C. The control device 7 uses the substrate stage driving
device PD to move the second substrate stage 5 in XY directions, such that, with liquid
LQ held between the final optical element FL of the projection optical system PL and the

second substrate stage 5, the cap member 30 held by the second cap holder 5C is opposed

to the final optical element FL. By this means, the liquid immersion region LR of liquid
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substrate stage 4 explained referring to FIG 72 and FIG 73, and after
release of the cap member 30 from the upper surface of the cap holder
5C, the second substrate stage 5 is 10 moved from the first area SP1
toward the third area SP3. A gas bea |9§ 220 is formed between the
lower surface of the seal member 212 and the upper surface of the cap

LQeiraed 8 W kbbidiea@ap danraimiaiee d e tineeaphe: ke ouiEde e yoftidisecond
seal member 212 and the upper surface of the cap member 30, the cap

camaowars) can be held at the lower surface of the seal member 212. 15
In this way, the cap member 30 held by the second cap holder 5C is

releasp@xfrane toatsslafvdcednréleldes fife haltlrig betdenaphesrpémempetie
212 so as to oppose the final optical element FL. Next, the control device

seconsesiphieolases Mte sy erisensynte thelsteone aspitother FOsHDRdcabéhhe cap
first and second substrate stage 4, 5, while controlling the substrate stage

meiskindog RDitle ampedéhdrii 2o Ubsiiatchstagenitisndppecsmdaselasttiadeap
stage 5 to the third area SP3, as shown in FIG 67. In this embodiment, the

meetendGais traitosiags Fabaufthe srav etk oo 212 fitet mdRibsodieaable 5T
third area SP3, is positioned in the -X part area of the third area SP3, as

is il weedigupeesthiedir sii sabstiatenstag dirbctianinngmilargddtbenoiberafiost ofr e first
SP1 to the third area SP3, is positioned in the +X part area of the third

substratS B3y 3 egpiaitiee figferanyMbdt Ehésamd R TBstidafithgel&saoiaise cap

from the first area SP1 to the 124 third area SP3, movement is along the
mpxaithe 8l dadedthy tppeaafatrlafithe €aoioldad>@tea seepfidstudishateadage 5 is
stage 4 moves from the second area SP2 to the third area SP3,
movedenoenths fitengydh SPphtbwadickuiethivg theaB8PGw Rilyas beai67 2R@ it fasmed
shown in FIG 68, a switching operation of the two substrate stages 4,5 5
bemittethhdviamnaidersa8é o8 &hsspel foemedr idlth ertthititk angre S Faddat ibe top
second substrate stage 5 is connected to the slider 88 of the linear motor
m8hban8tthe Wi thalysiyd&erstona rkisbetneactbel mresstidee 86tbé teal member
linear motor 80.
212 and the upper surface of the cap member 30, the cap member 30 can be held at the
lower surface of the seal member 212.

In this way, the cap member 30 held by the second cap holder 5C is released
from the second cap holder 5C, and is held by the seal member 212 so as to oppose the
final optical element FL.

Next, the control device 7 uses the laser interference system 2 to measure the
positions of the first and second substrate stage 4, 5, while controlling the substrate stage
driving PD to move the first substrate stage 4 and second substrate stage 5 to the third
area SP3, as shown in FIG. 67. In this embodiment, the second substrate stage 5, having
moved from the first area SP1 to the third area SP3, is positioned in the -X part area of
the third area SP3, as in the figure. The first substrate stage 4, having moved from the

first area SP1 to the third area SP3, is positioned in the +X part area of the third area SP3,

as in the figure. When the second substrate stage 5 moves from the first area SP1 to the
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The control device 7 controls the substrate stage driving device PD to
move the first substrate stage 4 to the first area SP1 of the exposure
station ST1, and to move the 10 second substrate stage 5 to the second
area SP2 of the measurement statio;@z'{z. When the second substrate
stage 5 moves from the third area SP3to the second area SP2,

thiINPYRASPBiSrRIeaEdNE Patnig e aten ipyiteeaiouwhRigicwW-HE £68; AIB] 67, and

when the first substrate stage 4 moves from the third area SP3 to the first

whéaahs Fitstrhstnnentigedongviesdrpatiihin sicaireichius tbreoat ave RiddaredGP3,
68. 15 The control device 7 moves the first substrate stage 4 from the

mtvisehae s Sid3dehdpathirsicicerGRtseiehdhartheicapanember 30 held by
the seal member 212 and the first cap holder 4C provided on the first

substrilexgtagshdvaticrople B8] atdaieshasgsbsaraion 6l hoBvasnbpgatbsttioss 4, 5
through fourth corners El to E4 of the upper surface 4F of the first

withhistrate sthipes480s8bstrpteftamieddn the/trin thedisHSubbhats, stagecbivl
positioned in 20 the third area SP3, the first cap holder 4C is positioned at

suthstrfistiega®iskdoniosesd to the sfival 8pti€ahel@reamnhbior Speaticlyfirst
when the first substrate stage 4 holding an unexposed substrate P is

supssitiontgdnt tiseanf st aosheoslibier ordfahedifdas nibwfigsk cap holder
4C is positioned at the first corner El closest to the position directly below
the fineleopdinsd edewient Ebntndlae stbstratSfRdgetdedogitioicirebtlp move the
below the cap member 25 30 held by the seal member 212), among the
fifstsuthstoatg stperdntc traénstiakéa S afftthe 22Boppstatofadd odritiéo move the
substrate table 4T. In this way, when the first substrate stage 4 is
sepositiaurstiate tiegi b dostrees&IBBd dhea BR2 ofthboldesut€hisnpakition&Tat  When
the first corner El closest to the final optical element FL among the first
théhsexoyil fobstinatosteeres FHinty €4f anthtbelihirer sseafSP8 wWhsadsdhdtatiee SP2,
movement distance when the first substrate stage 4 is moved from the
mthviechane & 618 thatpatfirsichceGiBRAthe ardey Rkt thé ka®8nantbeh&0the st
by the seal member 212 is opposed to the first cap holder 4C can be
sublstie rséat)e Phisioige s e fir shecHpri @laerSAS is the first area SP1, movement is along
the path indicated by the arrow R1d in FIG. 68.

The control device 7 moves the first substrate stage 4 from the third area SP3 to
the first area SP1 such that the cap member 30 held by the seal member 212 and the first
cap holder 4C provided on the first substrate stage 4 are opposed. Here, as shown in
FIG. 68, among the first through fourth corners E1 to E4 of the upper surface 4F of the
first substrate stage 4 (substrate table 4T), when the first substrate stage 4 is positioned in
the third area SP3, the first cap holder 4C is positioned at the first corner E1 closest to the
final optical element FL.  Specifically, when the first substrate stage 4 holding an
unexposed substrate P is positioned in the +X part area of the third area SP3, the first cap
holder 4C is positioned at the first corner E1 closest to the position directly below the
final optical element FL in the first area SP1 (the position directly below the cap member

30 held by the seal member 212), among the first through fourth corners E1 to E4 of the
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provided at a prescribed position on the first substrate stage 4 in order to
shorten the movement distance of the first substrate stage 4 when the
first substrate stage 4 is moved 10 from the third area SP3 to the first area
SP1 in order to cause the first cap hoﬁesr 4C to hold the cap member 30
held by the seal member 212. As shown in FIG 69, the control device 7

uppepestadheflweuBbsirtaceapfethg.cap member 30 held by the seal
member 212 and the first cap holder 4C on the first substrate stage 4.

The firgt ¢apgjdanditiv Picyildeteretiiady atis wosititksmogeisiigaibasP3,
the 15 movement distance of the first substrate stage 4 is shortened when

thenfrenehpisolist 4881 spiiei siag at4Hechivstiveriird arglasedt Sotehserilsipiien
SP1 in order to cause the first cap holder 4C to hold the cap member 30

elbekshbiylthensaglthedingiehlghdodrgodhradisst 1caEaalé evedpearsingace 4F, so
positioned below the cap member 30 held by the seal member 212 in a

thahihi ioeerdaéniNdixtastenlaidy thetffiesopatistiiat sthijeet 3o oana s filosiy die third area
stage 5 explained referring to FIG 75, the control device 7 moves the first

SEbsthetéitabie TR presdabedt disteacmemtiee 3T Haikkbiiahe aeul dhdweser 212 is
the vacuum system connected to the first cap holder 4C to hold the cap
oppeseder (R Hieshcapeioldsr e seabersbortemed 12 Thahis, uppéirsscafaosiddr 4C is
the first cap holder 4C. By this means, a liquid immersion region LR of 25
privquddd 4D dpfesonibd chpasit dhecae fistsubstbitd sl by ihefiat ttaghdtddehe
4C. 126 Then, the control device 7 uses the substrate stage driving
madestioen PidstancwokEthiedifisstithststimsegtad evde mtherfulstectotrats stay¢hhis moved
the first measurement region 274A on the first substrate stage 4 is
frappbedit drea BR3l toptiediretanea@FiLinamderalz eaese the firapcapemlzr 3Q to
from the seal member 212, as well as moving the liquid immersion 5
hateigionch R roé indperdBR Qear byeitiose theneagbendtder 30 to the first
measurement region 274A on the first substrate stage 4. When the liquid
immersipshmgioin ER5060thbecagntrokaelbime 30oizposey ok timvier fwstace of the cap
measurement region 274A, the control device 7 moves
member 30 held by the seal member 212 and the first cap holder 4C on the first substrate

stage 4. The first cap holder 4C is provided on the first substrate stage 4 such that the
movement distance of the first substrate stage 4 is shortened when moving the first
substrate stage 4 from the third area SP3 to the first area SP1 in order to cause the first
cap holder 4C to hold the cap member 30 held by the seal member 212, and so the first
cap holder 4C can be positioned below the cap member 30 held by the seal member 212
in a short time.

Next, similarly to the operation of the second substrate stage 5 explained
referring to FIG. 75, the control device 7 moves the first substrate table 4T a prescribed
distance in the +Z direction, and drives the vacuum system connected to the first cap
holder 4C to hold the cap member 30 being held by the seal member 212 to the upper
surface of the first cap holder 4C. By this means, a liquid immersion region LR of

liquid LQ is formed above the cap member 30 held by the first cap holder 4C.
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the first substrate stage 4 relative to the liquid immersion region LR such
that the liquid LQ in the liquid immersion region LR does not make
contact with the substrate P held by 10 the first substrate stage 4. Then,
with the liquid immersion region LR 0515§Uid LQ formed on the first
measurement region 274A, the control device 7 performs prescribed

measurRenetis st ltheviisstrnsasmecsubntieging2didingidelech/HD tBenove
operation explained referring to the flowchart of FIG 56. After

theRasurBsIends gy i Yrairgasyerietiaapiofird iMéabiaemendedione74A
15 control device 7 uses the substrate stage driving device PD to move

orthiecfigstsubstratestatroeid ippd¥edire tofiadwphithpédracpesondnd releases the
measurement region 274B on the first substrate stage 4 opposes the final

capptiealeieB0eint mlth@neh hnaraisdin2l kg asdisinas isiovi ntehio Hduirt] diniiaerision
LQ formed on the first measurement region 274A onto the second

regieasiReNkMliccp O fo2irdd ontiirechipshatiisird®etstigefidst\WMbasu thadiquigiion
immersion 20 region LR on the first measurement region 274A is moved

2o thdsticadosteasstegoent Wty heuithencostiondeyioa L Rnaves cap
the first substrate stage 4 relative to the liquid immersion region LR such
menattehadiguithl€d of the flicicidasorenstanreginor? LA descoatrahddice 7 moves

contact with the substrate P held by the first substrate stage 4. Then, with

ththirsiquitratenstegion relgtive kdrtiod liquid Irfesioadeyidiné Recohdhat the liquid
measurement region 25 274B, the control device 7 performs prescribed

L @ieethier Bguich isnussreiotineegierobR 3265 moeamkecoatictegitnttz/dBssatalRtgld by
to the operation explained referring to the flowchart of FIG 56. After

thenéas substiaitd Stagmng. the ey evithrtredsywshiem aspondraBLiR e lende d,Q
the control device 7 moves the first substrate stage 4 in XY directions

forelativa theHedimedds opteak ebégioerd7BA ahd sadtohdevioer 2pefamsgeedaribed
move the liquid immersion region LR of liquid LQ formed on the second

measasumenseudi ngdionf R 3UBeat uhanfarst regstr2td Astagel dr lyrttmtieeoperation
substrate P held by the substrate holder 4H of the first substrate stage 4.

explained referring to the flowchart of FIG. 56.

After measurements using the first measurement region 274A have ended, the
control device 7 uses the substrate stage driving device PD to move the first substrate
stage 4 in XY directions such that the second measurement region 274B on the first
substrate stage 4 opposes the final optical element FL, and moves the liquid immersion
region LR of liquid LQ formed on the first measurement region 274A onto the second
measurement region 274B on the first substrate stage 4. When the liquid immersion
region LR on the first measurement region 274A is moved onto the second measurement
region 274B, the control device 7 moves the first substrate stage 4 relative to the liquid
immersion region LR such that the liquid LQ of the liquid immersion region LR does not
make contact with the substrate P held by the first substrate stage 4. Then, with the
liquid immersion region LR of liquid LQ formed on the second measurement region

274B, the control device 7 performs prescribed measurements using the second
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With liquid LQ held between the final optical element FL of the projection
optical system PL and the first substrate stage 4, the control device 7
uses the substrate stage driving 10 device PD to move the first substrate
stage 4 in XY directions such that the L}bstrate P on the first substrate
stage 4 and the final optical element Il? are opposed. By this means, the
meirerheeviegidncam By il i itld mpeelisiores@idied Rehliayit ke flowchart
formed on the second measurement region 274B of the first substrate
of a@e54.onto the substrate P. Based on the measurement results at the
measurement station ST2 and the 15 measurement results using the first

and sesfsdmeeasyneensnisiagionrsecthd, AdAbrante reyipan4Bstatiornded, the
ST1, the control device 7 adjusts the position of the substrate P held by

cdineoli s od Fthade st egefdstybb staxpstaroative evhiiteatioRs rigldiinge to the final
projection optical system PL and liquid LQ. A plurality of shot areas are

opRfabbléheesubktaatestsl affenberig itherdurtsinoveasidiguizpiomeersion region
the second measurement region 274A and performing 20 prescribed

L ReblguaineDtrthedasmthel sdeviceneisiiatasne xpgisurg7#Brofashfitsasedstrate
close to the second measurement region 274B among the plurality of

stadeod areashersibstistdbBthatd by .thdsubeinite hddvicdH sfiteefisvelpstknosesge 4.
the plurality of shot areas set on the substrate P. And, when successively

Witkplipiing) Ltigeheldrbdity esnsihe tfaralasp ticallebe Az siuibls tof th & hag bt figntb ptfoatsy stem

substrate stage 4, the control device 7 ends exposure at a 128 short area
Plclskthe fivstfftsisteytelstdge B 4tBeacnnngl ey e ralisgsathssabstretesstBy aniying

the processing explained referring to FIG 57 through FIG 77 is repeated.
deVicat P thermwestratfir stagiesate sty ddr iw yhdimesionsed gbr e ssengybsisate P on

been performed in the second area SP2, and which is connected to the
thslftlst @@stsatacreed tbambthfpaltdpacebetdnivattRlrdrareppSsed. al@\gttiemeans,

movement path indicated by the arrow RIb, after which the substrate
theteyerd dewitectednionthe shieldig8idl imthersiordragéean $R30éuhid urtbEdfeomidgteon

first area SP1 along the movement path indicated by the arrow RId. Then,
theheecond measurement region 274B of the first substrate stage 4 onto the substrate P.

Based on the measurement results at the measurement station ST2 and the
measurement results using the first and second measurement regions 274A, 274B at the
exposure station ST1, the control device 7 adjusts the position of the substrate P held by
the first substrate stage 4, while exposing the substrate P via the projection optical system
PL and liquid LQ. A plurality of shot areas are set on the substrate P; after forming the
liquid immersion region LR on the second measurement region 274A and performing
prescribed measurements, the control device 7 initiates exposure from a shot area close to
the second measurement region 274B among the plurality of shot areas on the substrate
P.
The control device 7 successively exposes the plurality of shot areas set on the

substrate P.  And, when successively exposing the plurality of shot areas on the

substrate P held by the first substrate stage 4, the control device 7 ends exposure at a
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substrate stage 4 (or 5), for which prescribed processing has been
performed in the first area SP1, and which is connected to the slider 86,
is moved to the -X part area of the 10 third area SP3 along the movement
path indicated by the arrow Rla, after ﬁgich the substrate stage is
connected to the slider 88 in the third"area SP3, and is moved to the

sheecaiad disa BRR-Fienaipdonpreroemaaaithogdiopite o shetarey Ric.
The slider 86 is connected in alternation to the first and second substrate

stagespéldw,and provessihg buprindhechisntiagas SIBL MG iheyFGaTeds repeated.

SP3; the slider 88 is connected in alternation to the 15 first and second

Tisatlis{tatesgtrgar 4tdpean@nipvies ietuepreibemseqnodessery ixbantghdormed
third area SP3. In this embodiment, the first substrate stage 4 and the

ingaecpchadhstasP 3tage whitiovectionadied retwruliaseass Bndacthen thisd-X part
area SP3 to the first area SP1, and from the first area SP1 via the third

aresert (e hiadthesepardoarcthshayavientspdstmaiicltydihy samaerdl pat)aifter
Specifically, the first and second substrate stages 4, 5 each move in

whioickiesabsaatiamgyéy cbeneate toeheltidBFBs ubshantintyapsr sial dadingoved to
XY plane, as indicated by the arrows Rla to Rld, to move between the first
thaféataRasrl thie s tuneveadsPRatl indisatea ingake arenw (R, tHEhErStthe
cap holder 4C and the second cap holder 5C are in substantially the
subatrateptaEyion(on3)) ddinathiciopsesuoind ¢ phsitetim g teapdse dnapedfor tieati2the first
is, are provided at the first corner El, so that as shown schematically in
aredGH8 andsmiéh possihbe tel shdinteslitiee B6piemarddsthneX {marnanea tfahe
first and second substrate stages 4, 5 to the third area SP3 from the first
tharckar GFSP $atodg the mwavsmehepedip inticateer (B0thekirdyy Rie sefedrmdrichehe
212 to be opposed to the first and second cap holders 4C, 5C. As
sutlesatestabaliovennadiets tertiiecdiidee 88tinetlirthed dree SHY] @apisoldeed the
5C 5 are provided at prescribed positions on the first and second
sesuhd et SP2gdeng, thesuoivamentthatmodmatetbygliftaac®wiRlie. sublsérsiider 86 is
stages 4, 5 is shortened when moving the first and second substrate
costeeptaddn Slternatioa thiticediesa DR 3acotitestibstrate at&fed 4n5 el tweesisetween

the first area SP1 and the third area SP3; the slider 88 is connected in alternation to the
first and second substrate stages 4, 5, and moves between the second area SP2 and the
third area SP3.

In this embodiment, the first substrate stage 4 and the second substrate stage 5
move from the second area SP2 via the third area SP3 to the first area SP1, and from the
first area SP1 via the third area SP3 to the second area SP2, over substantially the same
paths. Specifically, the first and second substrate stages 4, 5 each move in clockwise
fashion over the base member BP substantially parallel to the XY plane, as indicated by
the arrows R1a to R1d, to move between the first area SP1 and the second area SP2.

On such a movement path, the first cap holder 4C and the second cap holder 5C
are in substantially the same position on the first and second substrate stages 4 and 5, that

is, are provided at the first corner E1, so that as shown schematically in FIG. 78, it is
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the cap member 30 held by the seal member 212 to be held by the first or
second cap holder 4C, 5C. Consequently, the time required to pass the
cap member 30 held by the 10 seal member 212 from the seal member
212 to the first or second cap holder A]b(ig 5C can be shortened. Hence
exposure of the next substrate P can D€ initiated in a short time after

pasibey miRBensnatalingnaRe ditencf ihmbye belihiseiadtagesdkubsiviite stages 4,
the two sliders 86, 88 in the third area SP3. Asa result, reductions in

5 thpeghiptiiattacs e/ fidmb ity fiastarcafshe xpasye enpaidiicabX)easbs0 held
suppressed, and substrates P can 15 be exposed efficiently. Thus in this

byetd estinmeethberion Prekp epipgstaasthestigtenttl Retd iy dirersudstate, 5C.
stage 4 (5), after holding the cap member 30 with the cap holder 4C (5C)

positionedesoribed sbibai|aitetisitograbbdimhetitaleafirsnentrcdtdalel Hyldés 4C, 5C
seal member 212 is released from the seal member 212, and when the

arbquinliteoner piescriigio padRionstbe thafirseanbseh@euisstrmwsthyestieSisath that
and second measurement regions 274A, 274B (275A, 275B), the liquid

thimmnogesientréigtanck iBfahe stioatirtstaiage, 4 (5 skoaanayadharlaidvénigpthachst and
other in order that the liquid LQ of the liquid immersion region LR does

seoohd onhstiate staggsidl Safitbntteestiirstzata BA3:0l thy fivet sudes8Rlidstader4o cause
(5). That is, the liquid immersion region LR formed on the image-plane
theicep oh¢htharG[ehtinnbyptieaksystembet2riondse 2tz ldlbpghidn & nsatin sechcateap
by the arrow RL in the schematic diagram of FIG 79. When 130 the
haddbst@ié®. ar@bhseaddn@yihkeimentachrédrteyasspie tap prapbaias dbtthdy the
film of photosensitive material formed on the substrate P and/or the
seplopemiies 2f2aftoprivateihnfembedtte tpofirshay sHtandeaphalder 4C, 5C can

prescribed substance may be eluted from the film into the liquid LQ, or
bexthert@redlerfismoagquasere-té ioe mExd sub stogbe Buoan dkthetitedbstaateo R titne

is desirable that contact between the substrate P and liquid LQ be avoided
aftas péafoas) posthib keviloHing epataoidin et casvelsobsiratehagehérbatith the two

diagram of FIG 79, while the liquid immersion region LR on the cap
sliaeren®f@ 880 kel thyr dheeraza@iPBold&is 4Cesult, reductions in throughput (the
availability factor of the exposure apparatus EX) can be suppressed, and substrates P can
be exposed efficiently.

Thus in this embodiment, prior to exposing the substrate P held by the substrate
stage 4 (5), after holding the cap member 30 with the cap holder 4C (5C) positioned on
the substrate stage 4 (5), the cap member 30 held by the seal member 212 is released
from the seal member 212, and when the liquid immersion region LR on the cap member
30 is moved to the first and second measurement regions 274A, 274B (275A, 275B), the
liquid immersion region LR and substrate stage 4 (5) are moved relative to each other in
order that the liquid LQ of the liquid immersion region LR does not come into contact
with the substrate P held by the substrate stage 4 (5). That is, the liquid immersion

region LR formed on the image-plane side of the projection optical system PL moves

along the path indicated by the arrow RL in the schematic diagram of FIG. 79. When
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(5C) is moved onto the measurement regions 274 (275), the substrate
stage 4 (5) movement is controlled such that the liquid LQ of the liquid
immersion region LR does 10 not make contact with the substrate P held
by the substrate stage 4 (5), that is, s that the liquid immersion region
LR passes over the upper surface 4F (5F) of the substrate stage 4 (5),

thardusaacruirenesuif L mbryeoness! et rioplents paopeaiayeftad fin of

this embodiment, when successively exposing the plurality of shot areas
prRgbsensaisebsitatalRoafiar enligisuitsmesfendrgior bRpefivsmsic anpdeat film
second 15 measurement region 274B (275B) and prescribed

formeRsineBRoisasg pietige @cth prasodbed ssoktiiriethirobe alskdtfeseethe film
close to the second measurement region 274B (275B) among the

infuheltiywtiaho! aredwrswdbrhafienyheissnd ¢ioneastioe asosxposiie of
the substrate can be begun immediately. Hence throughput can be

sulbstraey edit Fodeskabip batsositasybetvted gahaubstine Randmopidl® bR, dhsided
distance 20 between the shot area Ss first exposed among the plurality of

insbiat asqrsgiiniéhe BuibdsraiehBtihelot bys thewnbstiadedtanetit GrgamhbierIG. 79,
measurement regions 274 (275) can be set to be shorter than the
whliktaine B dudtivieenetbie cestimndf henstbsuptadhbadh aglieasthenaeriolder 4C

regions 274 (275), so that after the end of a measurement operation using
(5eismeasdremte ther agiasuse?Teh( 26GipneqTdsS@ A ftHeas divstrsteattaged (BN

be performed 25 immediately. 131 Furthermore, in this embodiment,
muoxfeenest casahatlydesobsing theligaldy Qf shibedigas setmnstoaubgioate ® does

exposure ends at a shot area close to the cap holder 4C (5C) among the
nqtlonaktgycarftabbivitteths, shdtnatedttes| thieyehed aibsiptesitaged (58, sdistatecP that

the liquid immersion region LR can immediately be moved onto the cap
thenkeaoimb 30 e esneh threg iSO p & atissedVer|tha g pher capfane b (R @itk shiestrate

seal member 212 can be executed. Hence throughput can be improved.
stéemr e nypie sa v shwendce dhths cheveatiesclidgnobidr& can tisyaseitied) the

In this embodiment, when successively exposing the plurality of shot areas set
on a substrate P, after a liquid immersion region LR is formed on the second
measurement region 274B (275B) and prescribed measurements are performed, exposure
is initiated from a shot area close to the second measurement region 274B (275B) among
the plurality of shot areas, so that after the end of measurements, exposure of the
substrate can be begun immediately. Hence throughput can be improved.
For example, as shown in the schematic diagram of FIG. 79, the distance

between the shot area Ss first exposed among the plurality of shot areas on the substrate P
held by the substrate stage 4 (5) and the measurement regions 274 (275) can be set to be
shorter than the distance between the center of the substrate P and the measurement
regions 274 (275), so that after the end of a measurement operation using the

measurement regions 274 (275), exposure of the first shot area can be performed

immediately.
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distance between the shot area Se which is to be exposed last among the
plurality of shot areas on the substrate P held by the substrate stage 4 (5)
and the cap holder 4C (5C) to be 10 shorter than the distance between
the center of the substrate P and the holder 4C (5C), after exposure
of the substrate P, the liquid immersion region LR can immediately be

moved-grteitheream merpeioddmbnthishenhedinerihydxpostiiepanel R of shot

the first and second substrate stages 4, 5 is positioned in the first area

ar&d3 Selignig dustare Peckpidiretyyrieaithetiviakepbiest 16 wievapmiofdeand (5C)
the first or second substrate stage 4, 5. When the first substrate stage 4

amovhthe phoalit sfkhtiaiecatage thanateviiddiidwh dxposinedfrateasgisscdd P, the
liquid LQ can be held between the final optical element FL and the cap

liqornivpenepslon inetsidn tiRscanipocitistetly the rapass: araonpiksing iendptical and the
path space K on the light emission side of the final optical element FL can

oppationw e fthadei fid] ek wilh gt Q0 éthaheckyah enefinBerthefiml inpéeduted.
element FL can be prevented, and the formation of tracks of liquid LQ (in

Héhis ennbaghipenbrtetérmpaks). on the final optical element FL and similar
can be suppressed. In this embodiment, each of the first and second

substrate siaggsed assmawveasroime thehdrastdodenlen BFFIG.a70|dnkyeisimg the
manner between the first area SP1 and the second 25 area SP2; but
distemeerbettemathalsmbaréa Seewtuicinietolbeloxjsmeatirastiamohy this masatthef shot
132 first cap holder 4C is provided in the fourth corner E4 on the first
arsatsir éie sibgieatt, Riheldtby trecuhdtcap tajder GEasdurevodp daddrel ©(BQ) to be
corner E4 on the second substrate stage 5. <11th Embodiment> 5 Next,
sharnteritiae thbaibtaecd e tevqeiaithe demethef 1HdisdstiaidiPnad tiee cap holder 4C (5C),
characteristic portion different from the tenth embodiment is the fact that
aftbeehrsis meludtthtesshatyetel Rtick theuse contk Sids tegfie s 12l € & inovedratety be
the second area SP2 to the
moved onto the cap member 30.

In this embodiment, when either one of the first and second substrate stages 4, 5
is positioned in the first area SP1, liquid LQ can be held between the final optical
element FL and the first or second substrate stage 4, 5.  When the first substrate stage 4
and the second substrate stage 5 have withdrawn from the first area SP1, liquid LQ can
be held between the final optical element FL and the cap member 30. Thus in this
embodiment, the space comprising the optical path space K on the light emission side of
the final optical element FL can continue to be filled with liquid LQ. Hence drying of
the final optical element FL can be prevented, and the formation of tracks of liquid LQ
(in this embodiment, watermarks) on the final optical element FL and similar can be
suppressed.

In this embodiment, each of the first and second substrate stages 4, 5 moves on

the base member BP in a clockwise manner between the first area SP1 and the second

area SP2; but movement may also be in the counterclockwise direction. In this case, the
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first area SP1 by different paths, and that the first cap holder 4C and the
second cap holder 5C are provided in different positions on the first and
second substrate stages 4, 5. 10 In the following description, components
the same as or similar to those of the t§£|th embodiments are denoted the
same reference symbols, and descripjtlon thereof is simplified or omitted.
fitdt EdErBlddicnarisproeiséanrexradurehGomst Bgtmient heldstysthaeisige 4, and
substrate stage 4 is performed in the first area SP1 of the exposure

thetadtondSchp. i dbeshigmasitamenhstatian EokdenEasutees@0bnd substrate
processing and similar is performed for the second substrate stage 5

stiplding a substrate P. The first cap holder 4C is positioned at the fourth
corner E4 on the upper surface of the first substrate stage 4. The second

<Tah Hwobdeirbénis positioned at the first corner El on the upper surface 5F
of the second substrate stage 5. 20 After the end of liquid immersion

exposiexnfainelshieaitaigiReanitexfiksihelbstiate Stapebtutneanirol
device 7 moves the first substrate stage 4 such that the final optical

chelemeridticLpartibthdiffapménrhehSmeldrbyodientrstictr faddtnthafiest
opposed, and moves the liquid immersion region LR of liquid LQ formed
subbae theysulsicate Bedueid dupstrats vlasi @ enbotdodHhefsduerfitsirea SP2 to the
substrate stage 4 onto the cap member 30. 25 Then, the control device 7
firgt|@@acsPtheycdiffenerhpath § Guficbthathtedifstcegp holder 4C aach thelBondtbap
the final optical element FL and cap member 30 opposed, holds the cap
hotuent@ a@0pneiti¢d drseidfareatpusitRiha. dN e, filnst e tedateldabsitatsatages 4, 5.
the laser interference system 2 to measure the positions of the first and
Indbedolosuibgtoete $haiges chntpwitiesaba tsatiagstbe Soblsir tdeeisgef the tenth
driving device PD to move the first substrate stage 4 and the second
ershixitreeiet Stag deb ate thibdisacharete SRS, sysntlodsyanich dekerBitioim ttieseof is
embodiment, upon moving from the first area SP1 to the third area SP3
simhyal ifirest substititd. stage 4 is positioned in the -X part

In FIG. 80, liquid immersion exposure of a substrate P held by the first substrate
stage 4 is performed in the first area SP1 of the exposure station ST1. At the
measurement station ST2, measurement processing and similar is performed for the
second substrate stage 5 holding a substrate P.  The first cap holder 4C is positioned at
the fourth corner E4 on the upper surface of the first substrate stage 4. The second cap
holder 5C is positioned at the first corner E1 on the upper surface 5F of the second
substrate stage 5.

After the end of liquid immersion exposure of the substrate P on the first
substrate stage 4, the control device 7 moves the first substrate stage 4 such that the final
optical element FL and the cap member 30 held by the first cap holder 4C are opposed,
and moves the liquid immersion region LR of liquid LQ formed above the substrate P
held by the substrate holder 4H of the first substrate stage 4 onto the cap member 30.

Then, the control device 7 releases the cap member 30 from the first cap holder 4C, and,
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area of the third area SP3 in the figure, and upon moving from the second
area SP2 to the third area SP3, the second substrate stage 5 is
positioned in the +X part area of the third 10 area SP3 in the figure. That
is, when the first substrate stage 4 mQuas from the first area SP1 to the
third area SP3, movement is along the path indicated by the arrow Rla in

withGhSfinanshridag altheeaeFonh ¢ uhsiaiRIstage SppteeasHon tecapeasidiber 30

area SP2 to the third area SP3, movement is along the path indicated by
withetiag sl Riénbdri@ B1. Next, as shown in FIG 82, the control device 7
performs a switching operation 15 of the two substrate stages 4, 5 with

the twiyslitieis B6ntB8 teitiee thiiskataea 19628 intbderontedydayice (6 agkols the
the substrate stage driving device PD to move the second substrate

paliaigasofatibdifitsirareecGilsobshetexpgssive Statiila ShiroHivd) thersabetréestage
first substrate stage 4 to the second area SP2 of the measurement station

drivlidy Wehien RDedirabsel bisirfitet Stgaatesiages! nontitbadburdl audat@R>tage 5 to
the second area SP2, 20 movement is along the path indicated by the

thartrind RigaisF3GSshoandinbhed 8le secoind estlasiinaken stagen SrovivgSivomhe
the third area SP3 to the first area SP1, movement is along the path

finstcir=t &6 byottie drhalafdidSPRHE Bt Ashstratestiyd-4Gsgdsttienedritrohe -X part
device 7 moves the second substrate stage 5 such that the cap member

ardddfett lolyi tth arse &R émthefiglizzjsuap ppse thty ihe fcam tteddecoRd &€a SP2 to the

provided on the second substrate stage 5. As shown in FIG 82, the
thecaraa SR} tiddkecbohdesubSirate thagsécmbstivatchie stagX hast positafribe third
in the first corner El, among the first through fourth corners El to E4 of the
aregpSeB snittachdhfreof thbasex avitks ubsfiedesstagatess(sybd tnadedairendhg first area
which is closest to the final optical element FL when the second substrate
SRiagete thipbarearsRB i miheterd araarigRBe ptthdedibeted dyetmeatroigtabaen FIG.
can 5 be shortened when moving the second substrate stage 5 from the
81thartl aveenSRS3studhe stibstrate at&fe b inmasdeoindreagecnaddrea 30t dheythird
the seal member 212 to be held by the second cap holder 5C.
area SP3, movement is along the path indicated by the arrow R1b in FIG. 81.

Next, as shown in FIG. 82, the control device 7 performs a switching operation
of the two substrate stages 4, 5 with the two sliders 86, 88 in the third area SP3.

The control device 7 controls the substrate stage driving device PD to move the
second substrate stage 5 to the first area SP1 of the exposure station ST1, and to move
the first substrate stage 4 to the second area SP2 of the measurement station ST2.  When
the first substrate stage 4 moves from the third area SP3 to the second area SP2,
movement is along the path indicated by the arrow R1c in FIG. 82, and when the second
substrate stage 5 moves from the third area SP3 to the first area SP1, movement is along
the path indicated by the arrow R1d in FIG. 82.

As shown in FIG. 83, the control device 7 moves the second substrate stage 5

such that the cap member 30 held by the seal member 212 is opposed to the cap holder

5C provided on the second substrate stage 5.  As shown in FIG. 82, the second cap
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Prior to exposure of the substrate P held by the second substrate stage 5,
after holding the cap member 30 with the second cap holder 5C on the
second substrate stage 10 5, the cap member 30 is released from the
substrate stage 212 by the control deﬂplg 7. That is, after holding the cap
member 30 with the second cap holdér 5C, the control device 7 moves

hdhersECondisGRidatEsatRgate smyesdy pebivineand Lxeandies peErikedong the
measurement processing similar to that in the tenth embodiment at the

firnenswgnTenitreginns E15d &4, tRé dBpdrasitiate o hakie anpasitonte stage
to the final optical element FL 15 above the second substrate stage 5.

5 @fibstthe ended THeasitremelspsoResRi figangtisahdmtne Fonireindevisecond
7 successively exposes the plurality of shot areas set on the substrate P.

subéhrate SterReS MRy tomasingHieh ptlreddySeBshotareath saicmrifemt distance can
substrate P, similarly to the above-described tenth embodiment, the

becsitrehde vide v mutindg shexguosidrsutistrattsaligs b shoh aneahitdsed® 3R8 to the
second measurement region 275B, and ends 20 exposure at the last shot

figtesealope to thassalconapaapnicdd 80 HEldAlehésea mikofoexpisty ®ohéheby the
plurality of shot areas on the substrate P, the control device 7 moves the
sesendrdpshdistes€ stage 5 such that the final optical element FL and the
second cap holder 5C are opposed, and releases the cap member 30
from tireisetmexhosyrdofdke Sbsaate P haldidityahessictnthsubsipatastageb IiFter

with the seal member 212 such that the final optical 25 element FL and
hatdimgrtaendzgy réénalver @oporbdhd 8&coNe xbtheldenbOlalethiesecansesibistrate stage
laser interference system 2 to measure the positions of the first and
5,4kecap rvehiicatd StagtssbdFrovhilkecumbintiagtidge 2Lbsiydbe aigel daviog 7.
device PD to move the first substrate stage 4 and the second substrate
Tisageafigionthiditiy itieacep 1ISEBhas3dhoitmthe B¢GoBd chp thokdentith dimeontrol
upon moving from the 5 first area SP1 to the third area SP3, the second
desitesttate\a&mtie Seiopositlushattistdbe 5-ix X art seetanisthadixdcateapBi8rihed
the figure, and upon moving from the second area SP2 to the third area
m&B3etnenfinstosats g tenstiag eo4tist po sitcasth enthediXgaratareaatueement
regions 275 (275A, 275B) positioned to enable opposition to the final optical element FL
above the second substrate stage 5.  After the end of measurement processing and
similar, the control device 7 successively exposes the plurality of shot areas set on the
substrate P.  When successively exposing the plurality of shot areas set on the substrate
P, similarly to the above-described tenth embodiment, the control device 7 initiates
exposure from the first shot area close to the second measurement region 275B, and ends
exposure at the last shot area close to the second cap holder 5C.  After the end of
exposure of the plurality of shot areas on the substrate P, the control device 7 moves the
second substrate stage 5 such that the final optical element FL and the second cap holder
5C are opposed, and releases the cap member 30 from the second cap holder 5C, and in

addition holds the cap member 30 with the seal member 212 such that the final optical

element FL and cap member 30 are opposed.
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third area SP3 in the figure. When the second substrate stage 5 moves
from the first area SP1 to the third area SP3, movement is along the path
indicated by the arrow R2d in 10 FIG 84, and when the first substrate
stage 4 moves from the second area SR2 to the third area SP3,
movement is along the path indicated by the arrow R2c in FIG 84. Next,

as shauaxintid CoBirothizwentralsde vihed aédraier o AceWilsla N apafedivine the
of the two substrate stages 4, 5 with the two sliders 86, 88 in the third area

pdsitidnd bethethiescandrsd cteid cabéteaiptsnigethe sunsiiateoatagiti sl iingubeiriae
PD to 15 move the first substrate stage 4 to the first area SP1 of the

st&yposuitysiaties B lcandvethadivet lidsetonthgabsiatthstroend tulibeate stage
second area SP2 of the measurement station ST2. When the first

5 guihettatel siegeSA3IN@VERivan IS8 areahBSRN thedirgtupeansdving from the
movement is along the path indicated by the arrow R2a in FIG 85, and
firsteenatBe saconrthidastrasPSiage sscony esukwactiiaghBdsaiesitiRedtintthe +X
second area SP2, movement is 20 along the path indicated by the arrow
pdrZrea dtItRedbhirihecadRBinddeifigutanaveegbe fitstisybsimtbstagend swaltP2
that the cap member 30 and the first cap holder 4C are opposed, as
toghewirihaFd&SB3, theofitstrsicbbivdtk thtageap ispesitimicddrhtle Dy ghe sealof the

member 212 with the first cap holder 4C provided on the first substrate

thathged SPRir tes fiinown IWREG BB sHrermhsubstides 6 essnosiEsfechatibéirst
25 fourth corner E4, which among the first through fourth corners El to E4

ared SR uppiesr thd6 meaf868,ohtiverfiest &ibistng tihs e iddmatest iateHabieodTR2d in
is the closest to the first area SP1 when the first substrate stage 4 is

F 1180 Sidi careeldwvh ehin éhthfi ob iesnedtas tBRS s teigand enibves srfovartierde atistbarea B toethe third
shortened when moving the first substrate stage 4 from the third area SP3

arta BRSfinsterear® Rlalong ther paticancieaied bystheagprbwl®acAC RoG 8l the
cap member 30 5 held by the seal member 212. Prior to exposure of the
substralex dsedblooyntiveHi (5t 85, bistradatsth devdceatt perfonidsragsttobany operation
member 30 with the first cap holder 4C of the first substrate stage 4, the

of the two substrate stages 4, 5 with the two sliders 86, 88 in the third area SP3.

Then, the control device 7 controls the substrate stage driving device PD to
move the first substrate stage 4 to the first area SP1 of the exposure station ST1 and to
move the second substrate stage 5 to the second area SP2 of the measurement station ST2.
When the first substrate stage 4 moves from the third area SP3 to the first area SP1,
movement is along the path indicated by the arrow R2a in FIG. 85, and when the second
substrate stage 5 moves from the third area SP3 to the second area SP2, movement is
along the path indicated by the arrow R2b in FIG. 85.

The control device 7 moves the first substrate stage 4 such that the cap member
30 and the first cap holder 4C are opposed, as shown in FIG. 86, in order to hold the cap
member 30 held by the seal member 212 with the first cap holder 4C provided on the
first substrate stage 4. Here, as shown in FIG. 85, the cap holder 4C is positioned at the

fourth corner E4, which among the first through fourth corners E1 to E4 of the upper
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control device 7 releases the cap member 30 from the seal member 212.
That is, the control device 7 holds the cap member 30 with the first cap
holder 4C, and then moves 10 the first substrate stage 4 in XY directions,
and similarly to the tenth embodimen&sgxecutes prescribed measurement
processing and similar in the measurément regions 274 (274A, 274B)
supRsiione® eipnesabliate dhgdingdaptica elpmam L tendaschi st swbfiiatgea SP1
stage 4. After the end of the prescribed measurement processing and
whimileg fing santrale deigea & pastrsriN GlytexpMEesrtaesPBIralifgmeshetmovement
areas set on the substrate P When 15 successively exposing the plurality

dishabotaitrsketeamnthamubssaiegRhsimieshbiaitestajocepsrdeseriiediarea SP3
above, the control device 7 initiates exposure from the first shot area

toclestirkp dhe SEqointrdeaguceme g €gio 0ap MikdeaxCaods lexpesdpenadritver 30
last shot area close to the first cap holder 4C. After the end of exposure

hedfi thetpduadltyhefmplapbapeas on the substrate P, the control device 7
moves the first substrate stage 4 such that the final 20 optical element FL

and firetioaolexiosyudofitheaiupos e, Rhel ddip ase i thta sy arestdoer43Qfter
from the first cap holder 4C, while also holding the cap member 30 with
hahingethk emb@nb2i 3davithahisfiostrgitoidef dedfrtht dipticallearentdd 4, the
and cap member 30. Thereafter, the processing explained referring to FIG
caBdrdhdavite FI6186¢s thepaptedmbeats faftetherssdmbhed@ra@ESsinthat ihehe
second area SP2, the second 25 substrate stage 5, while connected to
caineo$lddei@, hotdethtatpenekipar8anedioththé fticdpliiderde SiA3 tlemmoves
the movement path indicated by the arrow RIb, after which the second
thedbrstratesstagstéysconKacteddtidhe shidsimitadydamioy esntio e didéhanta
SP1 along the movement path indicated by the arrow RId. After
expresey ipedepimressany @b pretesaag SRl sithd seodhe metstretestaggp s 274
while connected to the slider 86, moves to the +X part 5 area of the third
(2@4ee SPB s itrecuppasadhy pathei hidedadptdal dleenantdii. B2 theafbest substrate
which, in the third area SP3, the second substrate stage 5 is connected to
stdge 4lid&T88 goectnohol/de toréherifest srezauBdMdeatqmgcdssingoarehsentlpathe control
indicated by the arrow R2b to the
device 7 successively exposes the plurality of shot areas set on the substrate P.  When

successively exposing the plurality of shot areas set on the substrate P, similarly to the
process described above, the control device 7 initiates exposure from the first shot area
close to the second measurement region 274B, and ends exposure at the last shot area
close to the first cap holder 4C.  After the end of exposure of the plurality of shot areas
on the substrate P, the control device 7 moves the first substrate stage 4 such that the final
optical element FL and first cap holder 4C are opposed, and releases the cap member 30
from the first cap holder 4C, while also holding the cap member 30 with the seal member
212 to enable opposition of the final optical element FL and cap member 30.

Thereafter, the processing explained referring to FIG. 80 through FIG. 86 is
repeated. That is, after prescribed processing at the second area SP2, the second

substrate stage 5, while connected to the slider 88, moves to the +X part area of the third
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second area SP2. On the other hand, after prescribed processing at the
second area SP2, the first 10 substrate stage 4, while connected to the
slider 88, moves to the -X part area of the third area SP3 along the
movement path indicated by the arroqﬁZc, after which, in the third area
SP3, the first substrate stage 4 is connected to the slider 86 and moves to

arthesPshiaigane Moaeng thatniedeeaedtaedie indsardd viteeaniomtZgcond
After prescribed processing at the first area SP1, the first substrate stage

substhidetagaBasiamhitedied slices slbldBannderdect® thefist areaSHhdong the
third area SP3 along the movement path indicated by the arrow Rla, after

melEsieninptie ithdidage 85RS athenfiRst dsubattaie e ibddiproeasyaaied the first area
the slider 88 and moves to the first area SP1 along the movement path

Smdibateddndththsatiewtirje 50 whelseconst b Hfe2lidbussmibigs to the +X part
embodiment, the first substrate stage 4 is always positioned in 20 the -X

arpadfaheahirdendaeSng atottpttaird anarachBidtiaiehibatesbiop itk sukesir R&d, after
stage 5 is always positioned in the +X part area when being in the third

whie iR fhinat assdrs HI sthersduodidriebt tiaeefitat s Bhistcarm etrgectthmdlider 88 and
second substrate stage 5 move from the second area SP2 via the third

mavea s B firthertiass Rt etobd’ theandvisomnthmathir stdicae SRl thaartioevtR2d to the
area SP3 to the second area SP2, by different paths. The first substrate
se2bnstagra rRMNd the second substrate stage 5 each move on the base
member BP which is 138 substantially parallel to the XY plane, moving
betweem tihe Gitlsé relrered SiF e iamd ddrébsd poocksanepab P2 sedheddoezk@Rr2ethe first
direction, and moving between the first area SP1 and the second area
subfiaie dagecoduntelelomkwiteddvabtichid€i88msuds madkerépapatis ofhie third
first cap holder 4C and the second cap holder 5 5C are provided at
areliffefr8rall pasthemsovantisatfpathandisaed iy thbstrane RRagaited viithainghe third
on the first substrate stage 4 the first cap holder 4C is provided at the
arbalBEB cthenBrsEgy bstitate stagthé iseoondctedt thestiday 86 dhe Imeventbdahp first
holder 5C is provided at the first
area SP1 along the movement path indicated by the arrow R2a.  After prescribed
processing at the first area SP1, the first substrate stage 4, while connected to the slider
86, moves to the -X part area of the third area SP3 along the movement path indicated by
the arrow R1a, after which, in the third area SP3, the first substrate stage 4 is connected
to the slider 88 and moves to the first area SP1 along the movement path indicated by the
arrow R1c to the second area SP2.
Thus in this embodiment, the first substrate stage 4 is always positioned in
the -X part area when being in the third area SP3, and the second substrate stage 5 is
always positioned in the +X part area when being in the third area SP3. That is, in this
embodiment the first substrate stage 4 and second substrate stage 5 move from the
second area SP2 via the third area SP3 to the first area SP1, and from the first area SP1
via the third area SP3 to the second area SP2, by different paths. The first substrate

stage 4 and the second substrate stage 5 each move on the base member BP which is
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corner El, so that as indicated in the schematic diagram of FIG 87, the
movement distance can be shortened when the substrate stage 4 (5) is
moved from the third area SP3 10 to the first area SP1 in order that the
cap holder 4C (5C) can hold the cap ber 30 being held by the seal
member 212. By this means, the time from the switching operation of the

subysESu1B)T pieatilge shé, o vilarib entoiarg)idersedn, thS finsthedh BH 10588 B Second

until exposure of the next substrate P is begun can be shortened, and

areaBrtiimécliviovigh plire tiienaxiad aility dassavaitte: ExpasyEeSapRanRne
EX) can be suppressed. 15 Furthermore, in this embodiment also, after

sebetnicn el Ry ithehe apunddad bewise @jrpetidiioned on the substrate stage 4
(5), the cap member 30 held by the seal member 212 is released from the

seal meiwgresithananehwhepaths tiopfirsnvarensicierreégiandltReaacting capholder

member 30 is moved to above the measurement regions 274 (275), the
5diquichronivedsiodiflegian Jdsi tame subkt fiktsind eeddi®) sastundstggeselativihat is,

motion such that the 20 liquid LQ of the liquid immersion region LR does

omiierfied s issntaetstadle thbsfibsittapehioldeelkiCols tire\dubstiatiee fageh4dmer E4,
When a non-effective area of prescribed width is defined along the
whiggiphehy sdcohed sulisstasdastByecbitiacebetd eanm bkl Cafpedivielet@athé first

the substrate P and liquid LQ of the liquid immersion region LR may be
confiemiel] ,sdehanaxginbiatatbe e tresstisenatio diagtant i2F- &8k ehethmligmight

LQ of the liquid immersion region LR and the substrate P. 139 The
distenceroembeatiostaidth evfiest thadudsoardstagestripistagesiromeahd tined area SP3

positioning of the first and second cap holders 4C, 5C on the first and
toskedimst ardashRtdnsiaipeshdt hexpianotdbmithéa)eae bahdtrenchd hibmber 30

embodiments, are merely examples, and other configurations are
bedog SidtEbY tee ges thoentifertizl first Bgpphioean$Ctiuntiime frh3heubsitetang

stage 4 and the position of the second cap holder 5C on the second
opsnisoracd tsedge Sutsirdie stegesr)jiaditttw tvastaltne 8608 mdhe pattsueh SP3

the first and second substrate stages 4, 5 when moving from the second
urdreexfi3Areiafttne trexd sulestr €8 toliegun can be shortened, and reductions in
throughput (the availability factor of the exposure apparatus EX) can be suppressed.

Furthermore, in this embodiment also, after being held by the cap holder 4C
(5C) positioned on the substrate stage 4 (5), the cap member 30 held by the seal member
212 is released from the seal member 212, and when the liquid immersion region LR on
the cap member 30 is moved to above the measurement regions 274 (275), the liquid
immersion region LR and substrate stage 4 (5) can undergo relative motion such that the
liquid LQ of the liquid immersion region LR does not make contact with the substrate P
held by the substrate stage 4 (5).
When a non-effective area of prescribed width is defined along the periphery of

the substrate P, contact between the non-effective area of the substrate P and liquid LQ of
the liquid immersion region LR may be allowed, deeming that there has been no contact

between the liquid LQ of the liquid immersion region LR and the substrate P.
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first area SP I. In essence, it is sufficient that the positioning of the first
and second cap holders 4C, 5C on the first and second substrate stages
4, 5 be optimized, according to 10 the movement paths of the substrate
stages 4, 5, such that the movementg'?gance is short when moving the
first and second substrate stages 4, 51rom the third area SP3 to the first

area Sfhk in@relaeitbphthedisicamdiseecrRdwrshigiters s#55e5¢, cannalsk
the cap member 30 held by the seal member 212. <12th Embodiment>

pokhibieiny af 1RsHfiesnbatlserntisapxmtlordcetTritothe first &&lascbhtGUBStrate
A characteristic of this embodiment are the facts that an area 4Fa (5Fa)

staydsstapiadyatiishinviib dbevausiabennd thenserastdiiaditbelecbicifedy examples, and
substrate holder 4H (5H) and an area 4Fb (5Fb) from which a distance to

ottiee dmefiptitiahe lreeoysitleof Whispdsiliongsfrttieefivshedp fhomaheComadHirst
(5Fa), are formed on the substrate stage 4(5) and located around the 20

subspatesstaber 30 dietd fysitienasixieotdesiicdp Goldortbe tollthwisigond substrate
description, components the same as or similar to those of the tenth and

stdgd s eantimdiatentinateacteonditeptthbsameredat@ats synmhiedisstamd second
description thereof is simplified or omitted. In FIG 88 and FIG 89, a fourth

subvtatd stages dstantiviyniahgifitbnthteessedene arkdlse Buizsthatthirdreeta 193 to the

the substrate holder 4H, and a fifth area 4Fb, formed such that the 25
fidtstsacgPiroml thesdemak opptic aliFleimrerthitlths pasgemihgrofahdifefoanthsecead cap

4Fa, are 140 formed on the first substrate stage 4 and located around the
hqgdeeip4€y>df thetleafirstantbercd@ betdtiatabadrsticahdofani4€d, Bbedriging to

of the upper surface 4F of the first substrate stage 4, a step is provided in
thprrogiveihent ghbcapthe kibstdie atadahé, fiftbuahethat Fheisndeement sis@sade is short

be lower than the upper surface of the cap member 30 held by the cap 5
wherideovi@y Tecfififtraatdesactib sultsthtesstagesrdafrohethp farcsarta &P ftortae first

cap member 30, is formed so as to be connected to the side surfaces of
artacSRistrcal ératickrt e mstchnsidestradectptitelddrs 4C, 5C can hold the cap member
30 held by the seal member 212.
<12th Embodiment>

Next, a 12th embodiment is explained, referring to FIG. 88 and FIG. 89. A
characteristic of this embodiment are the facts that an area 4Fa (5Fa) substantially flush
with the surface of the substrate P held by the substrate holder 4H (5H) and an area 4Fb
(5Fb) from which a distance to the final optical element FL of which is longer than that
from the area 4Fa (5Fa), are formed on the substrate stage 4(5) and located around the
cap member 30 held by the cap holder 4C (5C). In the following description,
components the same as or similar to those of the tenth and 11th embodiments are
denoted the same reference symbols, and description thereof is simplified or omitted.
In FIG. 88 and FIG. 89, a fourth area 4Fa, substantially flush with the surface of

the substrate P held by the substrate holder 4H, and a fifth area 4Fb, formed such that the

distance from the final optical element FL is longer than for the fourth area 4Fa, are
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Similarly, a sixth area SFa, substantially flush with the surface of the
substrate P held by the substrate holder 5H, and a seventh area SFb,
formed such that the distance 10 from the final optical element FL is
longer than for the sixth area SFa, arﬂBrmed on the second substrate
stage 5 and located around the periphery of the cap member 30 held by

foteegeeoing it sipseitd Sadon axanaei@edrenrithentinsé soisty Atéan® hember

positioned in the third area SP3 is moved from the third area SP3 to the

30irel et Rirsncapiesi dercénse Thatfissoeame hplogrsurfadé st daltk thestoabstrate
member 30 being held by the seal member 212, the control device 7

stagnireisieisuemantropitia i) substrieiRikpe 4Csuab thefitte dith 47pas
4Fb passes under the cap member 30 held by the seal member 212. A

fofifitlechse agiiothe davertihan the dppetisataaeddfahéscppavistabeo3ahheldrioytie cap
the cap member 30 held by the cap holder 4C, and by moving the first

haubstiate Jlegtifthsueh 420, haidhésfiivardanihe ppsecsutfatevettiteeeap member
member 30 held by the seal member 212, the operation of passing the

3Gapforemthes 30 thdld dynheetse&d thegibeswiatte tiehbritstapphmolder 4C and
can be performed in a short time. By this means, for example the time

sulvsunatdhebmthing operation of the two substrate stages 4, 5 with the two
sliders 86, 88 in the third area SP3 until the initiation of exposure of the
substr8imParly, tinei Xits baal Eea ke isseegei By 41 asim biehstherserfack ahthe substrate P
declines in throughput (the availability factor of the exposure 141

hedgb pgireuieisuBt)atahdbee s 6ph esse deviendt eeavbien foentspsovartitae iti@0dietérice
by the seal member 212 and the cap holder 4C on the first substrate

fretage 4iaabappicakeld mear8erisd draee tine fosttoapikibldera 3Eahaiel fibrenedon the
member 30 being held by the seal member 212, as explained referring to

sebdAS Uzktithte stagérblaeMinea?deovesdttie foatshdrgtodithstagentéamber 30 held by
horizontal directions with the first substrate table 4T at a prescribed

theistemmmbdaptheldgrdi:ction relative to the seal member 212 and to the cap
member 30 held by the seal member 212, such that the

For example, when the first substrate stage 4 positioned in the third area SP3 is

moved from the third area SP3 to the first area SP1 in order to cause the first cap holder
4C to hold the cap member 30 being held by the seal member 212, the control device 7
controls the movement of the first substrate stage 4 such that the fifth area 4Fb passes
under the cap member 30 held by the seal member 212.

A fifth area 4Fb, lower than the fourth area 4Fa, is provided on the around the
cap member 30 held by the cap holder 4C, and by moving the first substrate stage 4 such
that the fifth area 4Fb passes below the cap member 30 held by the seal member 212, the
operation of passing the cap member 30 held by the seal member 212 to the first cap
holder 4C can be performed in a short time. By this means, for example the time from
the switching operation of the two substrate stages 4, 5 with the two sliders 86, 88 in the
third area SP3 until the initiation of exposure of the substrate P on the first substrate stage

4 can be shortened, and declines in throughput (the availability factor of the exposure
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seal member 212 and/or the cap member 30 held by the cap member 212
does not strike the first substrate stage 4. Then, as explained referring to
FIG 75, the control device 7 10 moves the first substrate stage 4 upward
(in the +Z direction), and the first cap Pﬂfl]der 4C holds the cap member 30
being held by the seal member 212. Ii this operation, by controlling the
apparueI et alainpefighsebsisate stage 4 such that the fifth area 4Fb
provided on the first substrate stage 4 passes below the cap member 30

being trakd By Wihenseekapanyeet 132, bkl aynoiendcal maviesrenpiarideneZap
direction of the first substrate table 15 4T can be made small. That is, if

hdferuppen shefeiies ailibeatl Staepbeidgipbeetbirpasitionsthlevwes threrncé@rolder
the -Z side of) the lower surface of the cap member 30 held by the seal

AQneshbeke 23 nbeth@vambeingrhtie bipperssaliaembétte S ubsikpleitiab e ffring to
(the fourth area 4Fa) is positioned on the upper side of (on the +Z side of)

Fliberaathenmiper RV ideeToniny therpekitsneitmetsdagdhene e muwotlligicstddns
the cap member 30 held by the seal 20 member 212 with the first

wighhistréitet Stagerate auisldiag fist puebstilzde distgecd ipathenBudirattionrizbanive to the
directions in order to cause the cap member 30 being held by the seal

seaienshdrer2212 tinbeoahp espankniber BGhekibhaldesedCnétaivme2aftesuch that the
causing the cap member 30 and the first cap holder 4C to be opposed,

setienamber 13 andieertrendappmamtdir8 thiseldzbydtheataprneritier fi dodsstcatstrike
stage 4 in order to bring the cap member 30 and the first 25 cap holder

thd Eirsttsubstndtecttaga he Mhete ssrexibldid2d FdferBagtorSarcetmnpierof device 7
case in which a step such as that shown in FIG 88 is formed in proximity

muvébehedrdicldmstsatGidE olthveast isithteratpestird, ianthene first cap holder 4C
above-described 11th embodiment. In this embodiment, when the first

haldb dteatepstaayebér BOrhewgchaldrytiiesttead mspeb&F23 20 tHe fhistareatBR by
over the movement path indicated 5 by the arrow Yl in FIG 89, in order to

cordued britpéhe aporvenebeofB3DidEMYshbitr &ty skesdauchenabdreXifZhtarbe 4Fb
opposed to the first cap holder 4C, the fifth area 4Fb is formed so as to

prinlided thre thertivet\¥u B petsfitaghy/ 4 thassetibelaa thElsdp foembel 86 bsing faEldwy the
aline

seal member 212, the amount of movement in the -Z direction of the first substrate table

4T can be made small.  That is, if the upper surface of the first cap holder 4C is
positioned lower than (on the -Z side of) the lower surface of the cap member 30 held by
the seal member 212, then even when the upper surface of the substrate table 4T (the
fourth area 4Fa) is positioned on the upper side of (on the +Z side of) the cap member 30
held by the seal member 212, there is no collision of the cap member 30 held by the seal
member 212 with the first substrate stage 4, and the first substrate stage 4 can move in
horizontal directions in order to cause the cap member 30 being held by the seal member
212 to be opposed to the first cap holder 4C. Hence after causing the cap member 30
and the first cap holder 4C to be opposed, the amount of movement upward (in the +Z
direction) of the first substrate stage 4 in order to bring the cap member 30 and the first

cap holder 4C into contact can be made small.
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connecting the first cap holder 4C on the first substrate stage 4 positioned
in the third area SP3 and the cap member 30 being held by the seal
member 212. By this means, 10 the cap member 30 being held by the
seal member 212 can be more rapidl Ezelssed to the first cap holder 4C.
Similarly, the control device 7 can control the movement of the second

substrate, spgnnshthinaplbesevatimaidichRBpsaes seltay shewam FIG.
member 30 being held by the seal member 212 when the second

sisrsinatel $tageimngitomedap Higdérsdereg SPHésibsmayeddeem hin the

third area SP3 to the first area SP1 in order to cause the second cap

adovisldeseddedhialth draberinmoember Siskeibodiglehbyhensaalfinesubetradtage 4
And, when the second substrate stage 5 is moved from the third area

is HfoSde ffvenfitiss ehied HEAISPBa0 the fing \wesacSHIpakbriticadednmntatareicated
Y2 in FIG 89 in order to cause the second cap holder 5C to hold the cap

bymiesrspev3§ baire) Bedd, by thecseaausethercad hdmydaratmgitieha by the seal
seventh area 5Fb so as to follow the arrow Y2, the cap member 30 being

mbeloeby 1heoseabppeseber thd 2icacap dddapidythe fifds aesh UHRh s $ecoediso as to
cap holder 5C. Exposure of the substrate P on the first substrate stage 4
fo(kmeahelsriwstvdte sSpgeiffzhiby comfifttentedH-bap forematbeo 36 toefirifpheddine
by the first cap holder 4C (second cap holder 5C) is released from the
carapdviolgl el 56ap, loldeaider drethg fiatcsinysthatesstage2d positibesdAb2héhtaird
first substrate stage 4 (second substrate stage 5) is moved from the first
ard2 SParaal 3feictp thentbnd3arbeiBA R aviyl ehin sedditienibe2d@ntr @ ydthiscmeans,
controls movement of the first substrate stage 4 (second substrate stage
the apioethbdrtB8 hiéiinghedd 4fytihésmatntbnsvera23Elchpassesrbedpidiypassqd to the
member 30 held by the seal member 212. <13th Embodiment> 5 Next, a
firkBdapeholbdatint@nt is explained, referring to FIG 90. In the following
description, components the same as or similar to those of the tenth
throughihiitr | ye e @dimtreh te e derantechtha Heenmeoreimsanof thersdimlsg anloktrate
description thereof is
stage 5 such that the seventh area 5Fb passes below the cap member 30 being held by the

seal member 212 when the second substrate stage 5 positioned in the third area SP3 is
moved from the third area SP3 to the first area SP1 in order to cause the second cap
holder 5C to hold the cap member 30 being held by the seal member 212. And, when
the second substrate stage 5 is moved from the third area SP3 to the first area SP1 over
the movement path indicated by the arrow Y2 in FIG. 89 in order to cause the second cap
holder 5C to hold the cap member 30 being held by the seal member 212, by forming the
seventh area 5Fb so as to follow the arrow Y2, the cap member 30 being held by the seal
member 212 can more rapidly be passed to the second cap holder 5C.

Exposure of the substrate P on the first substrate stage 4 (second substrate stage
5) is completed, the cap member 30 being held by the first cap holder 4C (second cap
holder 5C) is released from the cap holder 4C (5C), and after being held by the seal

member 212, the first substrate stage 4 (second substrate stage 5) is moved from the first
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simplified or omitted. In FIG 90, reflecting surfaces 2Kb are provided on
side faces of the substrate 10 table 4T of the first substrate stage 4.
Similarly to the tenth embodiment, measurement light to measure position
information in the Z-axis direction for ﬂ% first substrate stage 4 (substrate
table 4T) is emitted from a Z interferometer 2Pz. The reflecting surfaces

arékbpate proviiechea Breeanide faagdiaonome toatfoltsius frcest@ishrovement
substrate table 4T, formed in substantially a rectangular shape. The first

ofaap fisldeibdtais sragiioied@icsibsnainenge Sykiah aheeflestimt swustoarn
2Kb is formed on only one among the two adjacent side faces, among the

(sévshthroug BHb) pasesrbetswWEhtockd raé s P aeisUsiate éaloimbigber 212.
substrate table 4T. In FIG 90, reflecting surfaces 2Kb are provided on the

<1BteEsibiedifaests- other than the -X side face (the side faces on the +X
side, +Y side, and -Y side) among the four side faces of the substrate

table Nexhe ficsh eagbbainendic éxpsdvidecraogtieFict amrner Be Tdlkbowing

first corner El is a corner at which a reflecting surface 2Kb is formed on
desoliptior, sctadhentY thiglsgraensng theikdjactokssioktfiacestltiecide 120es

on the -X and -Y sides). In FIG 90, a fifth area 4Fb is provided on the
ernipgiinguticare dénofeththswhsiratéertatde s§ymbbie difthdeses ptian ihdorofiésl

so as to connect the first cap holder 4C and the 25 side face (the -X side
sifquiéfiezhowbinitted. reflecting surface 2Kb is formed, among the side 144

faces of the substrate table 4T. For example, when the first substrate

stage h pbGitonexflotting thinfdcasczkKbRse [mronideedrfrside flaeethofkizgsabstrate

SP3 to the first area SP1 in order to cause the first cap holder 4C to hold
tatie LR pfritenhiostrs8bshrata gthgédi by S idady moethebte ntBildin biodiowemt;ohdastrmment

7 5 controls movement of the first substrate stage 4 such that the
ligkflectegstaeqmdHonpass natiter iththe Zpaxisnibent B0 ferlthbyfithiessbstrate stage 4

member 212. In FIG 90, the arrow Y3 indicates the positional relation
(sGvedraterteblepElih ) sofntheliofingon e 2h érdaroeggtan PRz, The reflecting surfaces 2Kb
are provided on three side faces among the four side faces of the substrate table 4T,
formed in substantially a rectangular shape. The first cap holder 4C is positioned at a
corner on which a reflecting surface 2Kb is formed on only one among the two adjacent
side faces, among the first through fourth corners E1 to E4 of the upper surface 4F of the
substrate table 4T. In FIG. 90, reflecting surfaces 2Kb are provided on the three side
faces other than the -X side face (the side faces on the +X side, +Y side, and -Y side)
among the four side faces of the substrate table 4T; the first cap holder 4C is provided at
the first corner E1.  The first corner E1 is a corner at which a reflecting surface 2Kb is
formed on only one side (the -Y side) among the adjacent side faces (the side faces on
the -X and -Y sides).

In FIG. 90, a fifth area 4Fb is provided on the upper surface 4F of the substrate

table 4T. The fifth area 4Fb is formed so as to connect the first cap holder 4C and the

side face (the -X side face) on which no reflecting surface 2Kb is formed, among the side
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formed on the image-plane side of the final optical element FL and the first
substrate stage 4. 10 By this means, even if liquid LQ being held between
the final optical element FL and the cap member 30 held by the seal
member 212 were to leak, when mov'T from the third area SP3 to the
first area SP1, by controlling movement of the first substrate stage 4 such

fathabthidetlpsiing switases 2Kb do not pass under the cap member 30
held by the seal member 212, adhesion of the leaking liquid LQ to the

reflecting suafagks wkén tHe find Qibsraeclnges, pasitiensupprasseild area SP3, is
Similarly, when moving from the first area SP1 to the third area SP3, by

meoedrirbimaiibening weraom3abtire fiist srastrtdrstader fossatbettras tinst cap holder
reflecting surfaces 2Kb do not pass underneath the cap member 30 held

4dyothelaeiaé vapmieenbizt 0ehengihdiduygl the Jeelmaeheier katvawnctingrénadvice 7
optical element FL and the cap member 30 held 20 by the seal member

contid lwerevimlestofatbésinrudfstirdsaigng HactidHaQtte tofteeftectings 2Kb pass
surfaces 2Kb and other problems can be suppressed. When the first cap

urtueldée 46pimpnaaded élthieyfitss ssainaemberedtELtingh BLE B0 $sH2lKrovay 3
be provided on the three side faces other than the -Y side face (on the
indiXates, thedositisidé rilatis), (amoagdhieptnh)y sideeftigaiioftihersidostegion LR
table 4T. 25 Similarly for the second substrate stage 5, of the four side
fofauebonf thei slalgstpitaclsite tiile Sinateiiticahgléaves PKlararehpfinsickedbsirate
three side faces, and the second cap holder 5C is provided at the corner
stagevhich a reflecting face 2Kb is formed on only one among the two
adjacent side faces among the four corners El to E4 of the upper surface
5F of Byetbishetats tableibligWicheq furiexaeiplsstasen thefinal optical element
above-described tenth embodiment, 5 the second cap holder 5C is
Flpeovdiderioap tenfivat 80 hedat By tidisealippentsur?aeensie db tleek swbstrateving from
table 5T, reflecting surfaces 2Kb are provided on the +X, +Y, and -Y side
théaibaesl @neeobiRBtietheuiirsidedates  diticerdrddBhrgiadadres bITo fathe i tbtesuistrate
-X, and +Y side faces;
stage 4 such that the reflecting surfaces 2Kb do not pass under the cap member 30 held

by the seal member 212, adhesion of the leaking liquid LQ to the reflecting surfaces 2Kb
and other problems can be suppressed.

Similarly, when moving from the first area SP1 to the third area SP3, by
controlling the movement of the first substrate stage 4 such that the reflecting surfaces
2Kb do not pass underneath the cap member 30 held by the seal member 212, even if
liquid LQ being held between the final optical element FL and the cap member 30 held
by the seal member 212 were to leak, adhesion of the leaking liquid LQ to the reflecting
surfaces 2Kb and other problems can be suppressed.

When the first cap holder 4C is provided at the first corner E1, reflecting
surfaces 2Kb may be provided on the three side faces other than the -Y side face (on the
+X, -X, and +Y side faces), among the four side faces of the substrate table 4T.

Similarly for the second substrate stage 5, of the four side faces of the substrate
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and when, as in the above-described 11th embodiment, the second cap
holder 5C is provided at the fourth corner E4 of the upper surface 5F of
the substrate table 5T, 10 reflecting surfaces 2Kb are provided on the -X,
+Y, and -Y side faces, or on the +X, i( and +Y side faces, among the
four side faces of the substrate table 45 When moving the second

taBlISTTatestang adeePrangréqtheisttemanessideadbisl andaneSecoanddb@older
first area SP1, by controlling movement of the second substrate stage 5

5GUcprivaddbet eftesiingraurfades 2 kdleningtarssieiovoihedan ongderamong
30 held by the 15 seal member 212, even should there be leakage of

thiquid ddRteeitshieees dmeimntle dpticed elemBDtd-EAofitteaipper BiefatesF of
30 held by the seal member 212, adhesion of the leaked liquid LQ to a

theefigsting: susfaca 2Kwham foe stapniks sedhn thdhisoembexdribenttenth\eenbetiment,
of the substrate stages 4, 5 is controlled in order to suppress adhesion of

thigembhd Xt HiddefETlingrovidades 2idfimhionardeEhofinedupbar &dface 5F of the
prescribed angle so as to be directed upward; however, positioning of the

sutsfiect rh BB cefl tagcantaces piibizred) rovital emip t+of thy saaisthatéde faces

stages 4, 5 can be controlled so as to suppress the adhesion of liquid LQ
arhotheheflrotiidesiadercest Résubstinati tabdei R ba @Ot ha X edsame merdidigifdces;

in order to measure position information in the XY directions of the
amsyhtnatesstatiesaio ve-Bescebahpleh erhbodiefeectihg seodades2haltien BCeis

provided on three side faces other than the -X side face among the four
prenidetiédf thedes i tuensu =t ¢htalndparfsiréaties S obdiadebstege tdbriilthe

first substrate stage 4 is moved from one to the other among the third
refleetirigR8 réend Ji2é anea B Aded @retime X of henfirst sidesiuede, stagetdecaX, -X,

be controlled such that reflecting surfaces 2Ka do not pass below the cap
anthevilsete3adee)drbgrifp¢éhsdalinsiue fece? 1T theslitir &erthbidiBiEnt> Next, a

14th embodiment is explained. In the following description, components

the saWbasno\sngithe secbiodsubitratetstatie thfouglodSth txnbibdimaesgate third
area SP3 and the first area SP1, by controlling movement of the second substrate stage 5
such that the reflecting surfaces 2Kb do not pass below the cap member 30 held by the
seal member 212, even should there be leakage of liquid LQ held between the final
optical element FL and the cap member 30 held by the seal member 212, adhesion of the
leaked liquid LQ to a reflecting surface 2Kb can be suppressed.

In this embodiment, movement of the substrate stages 4, 5 is controlled in order

to suppress adhesion of liquid LQ to the reflecting surfaces 2Kb, which are inclined at a
prescribed angle so as to be directed upward; however, positioning of the reflecting
surfaces 2Ka can be optimized, or movement of the substrate stages 4, 5 can be
controlled so as to suppress the adhesion of liquid LQ to the reflecting surfaces 2Ka
which are irradiated with measurement light in order to measure position information in

the XY directions of the substrate stages 4, 5. For example, when reflecting surfaces

2Ka are provided on three side faces other than the -X side face among the four side
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denoted the same reference symbols, and description thereof is simplified
or omitted. In the tenth through 13th embodiments, the cap member 30 is
held by a seal 10 member 212, and by forming a gas bearing 220
between the cap member 30 and the is&:)al member 212, the seal member
212 holds the cap member 30. In these cases, the gap G between the

fatRe/ef siertagetidhepsear nemresuistr aoditie upaer hrfasesobitratedrge 4 is
member 30, that is, the positional relation in the Z-axis direction between

miheseammesatbene dthantchibegaap miednped SPIsunadinsatres SPut thevenient of
the possibility of 15 fluctuation in the relative positions of the seal member

th@ Ii2sassbeaptenseagbarcan be duntolledisactians: idtaainhyurfavédipB@do not pass
regulating member, which suppresses movement in directions (XY

beld@wationap alenththadawkrr Iputhrcedfteenbeadn2ember 212 of the cap
member 30 held at the lower surface of the seal member 212, fluctuations

<intthEmplediveerpssitions in XY directions of the seal member 212 and the
cap member 30 held by the 20 seal member 212 can be suppressed. For

exammMxgs dacnvemibddiadit ipuxsihnpd. menthefs| A poceriptnded
on the lower surface of the seal member 212 as regulating members.
caripesirapaocanness d2€lraitmmitidsslodnhidehohviirsuyfacstiotthisod@aknts are

member 212 so as to surround the cap member 30 held to the lower
desttacthefdhe sefalenversyrab@i 2ariinlesbepaom émizerfsisLsithpldigd@vidadtted.
on the lower surface of the seal 25 member 212 enabling protrusion and
retractinnhevieath theocgh b3emdves@bneits)higelvalul ratribeér Boaddeterby a seal
surface of the seal member 212, the members protrude from the lower
mennface 1 df dhe Ise & nmérg leya? h2aeng 2A0dretiveesithstcapeniiabdr tbe did o seal
second substrate stage 4, 5 are opposed to the lower surface of the seal
mengrab2i 2 1Re teal Mmember Erdokiscibmnocap dadatbevidtin the thesd casenlibe gap G
212. By providing regulating members having 5 such pin-shape members
bet@8emibe domentsin fidoe Xifytioh et omesrifethz] 2o drikenippmeB6unkzick atf tieecap
lower surface of the seal member 212 can be controlled. In addition to the
mainbee e statbed E pahape hrelatber snithe  Haxis plaeetiohtbetween the seal
member 212 and the cap member 30 is maintained, but there is the possibility of
fluctuation in the relative positions of the seal member 212 and cap member 30 in the XY
directions. Hence by providing a regulating member, which suppresses movement in
directions (XY directions) along the lower surface of the seal member 212 of the cap
member 30 held at the lower surface of the seal member 212, fluctuations in the relative
positions in XY directions of the seal member 212 and the cap member 30 held by the
seal member 212 can be suppressed. For example, as shown in FIG. 91, pin-shape
members 120 can be provided on the lower surface of the seal member 212 as regulating
members. Pin-shape members 120 are provided on the lower surface of the seal
member 212 so as to surround the cap member 30 held to the lower surface of the seal
member 212. Pin-shape members 120 are provided on the lower surface of the seal

member 212 enabling protrusion and retraction; when the cap member 30 is being held at
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pin-shape members 120, protrusions and depressions may be provided
on the upper surface of the cap member 30, to suppress movement
(fluctuations) in the XY directions 10 of the cap member 30. <15th
Embodiment> Next, a 15th embodimei%is explained. In the following
description, components the same as or similar to those of the tenth

ththiovghsddtheonbading nismber depoiedriambam prigfedefasnsima hohsraneface
description thereof is simplified or omitted. 15 In the tenth through 14th

ofafedimentdet? 22 thenypehd Quivasaietandahp fescdbest paskidnalate stage 4,
relation relative to the seal member 212 by a gas bearing 220 formed with

5 thhe dppsesusfanel ohthe realonembeea kdenioaveuer tias radnadivardevice
to hold the cap member 30 in the prescribed positional relation with the

acsealmueiatbe nathin thdheatammissnker 30Baprbeitielg reyahatingtracpicure kaving
formed in order to hold liquid LQ 20 between the final optical element FL

suahdbitherzap meniees B0, thrvansnaihitherX cdntgtivatiofn tharcdrenashabéedo held
For example, the holding device 170 shown in FIG 92 has a movable

atnhertdvesr kdifacbiochtheaseab relatiee 202 terseat oneniler. 212, and a suction
hole 172, provides in the lower surface of the movable member 171

opposingdliéiopperthsuitiace ddsdrébeapimeape nBdnberictz0 aovimmplataropthe
the cap member 30. A plurality 25 of (for example, three) movable
pimstmape reehiiear &20r pristedti takesad toefiressiots drag it erodBlesaal the opper
212. A support member 173 corresponding to the movable member 171 is
supfand dé dhatcdrerseneb @ ofotbeppests mevdresr2 1A uetodtBoak)vim thelédhcdirections
174, which drives the movable member 171 in the Z-axis direction with
ofrérspeaqt neethiees3pport member 173, is provided between the support
member 173 and the movable member 171. By driving 5 the driving
<IhiEenbh@dintheteontrol device 7 can move the movable member, which is
lateral to the seal member 212, in the vertical direction. When exposing
the subixgte Pihrenbodirotdasieeplfasels tHae thiviolodaardetsgdption,
components the same as or similar to those of the tenth through 14th embodiments are
denoted the same reference symbols, and description thereof is simplified or omitted.

In the tenth through 14th embodiments, the cap member 30 was held in a
prescribed positional relation relative to the seal member 212 by a gas bearing 220
formed with the lower surface of the seal member 212. However, as a holding device to
hold the cap member 30 in the prescribed positional relation with the seal member 212, if
the cap member 30 can be held such that a space is formed in order to hold liquid LQ
between the final optical element FL and the cap member 30, then any arbitrary
configuration can be adopted. For example, the holding device 170 shown in FIG. 92
has a movable member 171 which moves relative to the seal member 212, and a suction
hole 172, provides in the lower surface of the movable member 171 opposing the upper

surface of the cap member 30, which vacuum-clamps the cap member 30. A plurality

of (for example, three) movable members 171 are provided, lateral to the outside of the
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to raise the movable member 171 such that the lower surface of the
movable member 171 is higher than the lower surface of the seal
member 212, that is, such that the movable 10 member 171 does not
strike the substrate P. When using th Iding device 170 to hold the cap
member 30, the control device 7 uses the driving device 174 to lower the

sellweimperf2ce of Ahwsperahientembecdridspehondhne thwensupiacacpitibel71 is

seal member 212 as shown in FIG 92, and uses the suction hole 172

provayéded inetbidddaser slutfaseaphifidbenuabliedaeonivend ddvieesUrtiamhadddrives
hold the upper surface of the cap member 30. 15 The movable member

thd Moigblnesisst ty thia sealragivbiredtich vidtthespeving tiskesippdk v themder 173,
support member 173, but may for example be connected to the lens barrel

is Browitidichprwiestitr oyt sysierer RiZ3 tma tieppovablememberar7to By driving
another support member (body or column of the exposure apparatus EX)

thsapivdntjnip i 1% rroehi Kl ddlien Tharcapveehebaoviible inelddsy, thaich is
holding device 170, a gas bearing 220 20 may be formed between the

lateeall ton e loesl 2Achebed 202, Gaphemesided direotionay not be formed. When a
gas bearing 220 is not formed between the seal member 212 and the cap

membarHzd, dkeobingeths wilbsteatd Bhthseahtrumidace 1 2seodhiheriyipg device 174
surface of the cap member 30 may be brought into contact. Furthermore,

towdi s tfer reaaabHeridrabend Mieudhethatie lomweeduiaoe afrtragmetiabRSmember 171
(metal) material, as the holding device to hold the cap member 30 in a

is pigheritad tédopesisimfade efathersdal thensiesd 202 nietri 2 KAcla tet/the nvbvable
uses magnetic force (a magnet or similar) to hold the cap member 30

menatyeb & Aseoks|not attikefthiees @istrate dre sontbed beitity ttierdobintadbvice 170 to hold
embodiments, the cap holders 4C, 5C are configured having a vacuum

thelvapkrer@bbaB0s e montl oh € esae M eseb ¢nSar nang Sdvececi@dtalbdneeltie lower
any arbitrary configuration can be adopted. For example, when the cap

sunfiesa loé tI&0nie Vabhheedeirdrer 4 Hhdgihmtidchgrieved) suakareadf the segb mefdbes 212 as
4C, 5C may have a mechanism which holds the cap member 30 by

shoag e fidGodle s img satimagoiomhole 172 provided in the lower surface of the

movable member 171 to suction and hold the upper surface of the cap member 30.

The movable member 171 is connected to the seal member 212 via the driving
device 174 and support member 173, but may for example be connected to the lens barrel
PK of the projection optical system PL, to a support frame FC, or to another support
member (body or column of the exposure apparatus EX) supporting the lens barrel PK.

When the cap member 30 is held by the holding device 170, a gas bearing 220
may be formed between the seal member 212 and the cap member 30, or may not be
formed. When a gas bearing 220 is not formed between the seal member 212 and the
cap member 30, the lower surface of the seal member 212 and the upper surface of the
cap member 30 may be brought into contact.

Furthermore, when for example the cap member 30 is formed from a magnetic

(metal) material, as the holding device to hold the cap member 30 in a prescribed
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similar). In each of the above-described tenth through 15th embodiments,
after moving 10 the substrate table 4T (5T) downward (in the -Z direction)
as shown in FIG 92 in order to remove the cap member 30 held by the
seal member 212 from the substrate stage 4 (5), the substrate stage 4 (5)
is moved in a horizontal direction, as indicated in FIG 93; but as

padassiedainve whesmheeaar PEMbeevite iehilexidys suapwtieddydlie magnet
support mechanism 212F, there is the possibility that the weight of the

orssalingnotien @ Lk itaglmdmisndonihe waight. of the cap member 30 held
by the seal member 212, may cause the seal member 212 holding the

cap mangaeh 30t arove-desenved detdR shendh b preisedingthtanmewal holders
Should such a circumstance arise, the weight of the seal member 212 and

ACHHC ArediefigPedhhavieivessshon ding k omsinarehirbopifmizicgp e mber 30 can
movement amount of the substrate table 4T (5T) in the -Z direction, such

belnettthebdya petale amyerBidr sl ddnfitheatizal c20 o eoupes 1 2Fdpesangiisfiken the
the substrate stage 4 (5). In each of the above-described tenth through

capatie@ber@dinsdotmdth érenpporagnecichamitin sy froctiphdhieisest, 5C may
member 212 may be provided with a driving device (actuator) which
hals\cesiebkranésrh nvkitipao Rt 2hasapiscdasted 80 bypaagseit/fueseiioising a magnet or

Patent Application, First Publication No. 2004-343114. 25 In each of the
simblave-described tenth through 15th embodiments, the substrate 150
tables 4T, 5T are moved upward (in the +Z direction) (see FIG 75) in order
that thin gaph wietheoaos0-deddr he drtersk aihrowgh det? & Botinteatsagfter moving
holders 4C, 5C of the substrate stages 4, 5 do not make contact; but
thevhidostiiate saipdiT (580 uavamald 2R thepidbdiiregtibe) sestionambEI@ 12 im order to
provided with a driving device to drive the seal member 212 in the 5 Z-axis
rediosetibe capcheathdidedd by apseaé setdbexaidifred Padasnb g ctaged (5),
First Publication No. 2004-343114, the seal member 212 may be moved
thel ubsivatedls(ag ek (5] igimevedni Ofccaordel| biotatibe, aslosdieaéethiol& K 93Tbut as
and the seal member 212 may be
described above, when the seal member 212 is flexibly supported by the support
mechanism 212F, there is the possibility that the weight of the seal member 212 itself,
and/or the weight of the cap member 30 held by the seal member 212, may cause the seal
member 212 holding the cap member 30 to move downward (descend) by a prescribed
amount. Should such a circumstance arise, the weight of the seal member 212 and cap
member 30 themselves should be considered in optimizing the movement amount of the
substrate table 4T (5T) in the -Z direction, such that the cap member 30 held by the seal
member 212 does not strike the substrate stage 4 (5).

In each of the above-described tenth through 15th embodiments, the support
mechanism 212F supporting the seal member 212 may be provided with a driving device
(actuator) which drives the seal member 212, as disclosed in Japanese Unexamined
Patent Application, First Publication No. 2004-343114.

In each of the above-described tenth through 15th embodiments, the substrate
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moved in the Z-axis direction. Similarly, when causing the cap holder 4C,

5C on the substrate stage 4, 5 and the cap member 30 held by the seal

member 212 to move apart, 10 at least one among the substrate stage 4,

5 and the seal member 212 can be d in the Z-axis direction. In each

of the above-described tenth through Thth embodiments, when the cap
tapiealres BAreetg dieiphwirtharser! retieeti el {er PYGITS vl dirtideviate cap

170) is held by a cap holder 4C (5C), and when the cap member 30 being

mbelskbg@hedp dyolnesCriembis 252held thy tap herlereIDPEC 3t 2neosubstrate
holding device 170), the laser interference system 2 and measurement

staigide DitheereRed chitstrgosy stiaom o 2 isorstddmeisnire] 2re pesitiong the
and similar of the substrate stage 4 (5) and of the substrate table 4T (5T)

sealinteiiadr thexdgproveded eviBaidrilthiteide sirde\yeositioss| bogndser 212 in the
disclosed in Japanese Unexamined Patent Application, First Publication
Z-ais 20@4t30 32 & shistdosedrisifapandse rooskanthedFapastipplichtion dRipst
member may be provided, in order to hold the cap member 30 in a
PurkisatidreN p@904+348 1he, clagpsbal deardiée( 30D oy roevde duishiveeCép the -Z
member 30 in a prescribed position of the seal member 212 (or holding
dickevior) 17Qf Eauntse ot ehassbnsae wahiehvit, Bt ek vath eepamurzibghby be
EL (or with light of the same wavelength as exposure light EL), and/or a
movedduremgraxisatitbeli @b (rBeadargnvemdmeackigtiserodaioltenydle 5C on the
positioned on the upper surface of the cap 151 member 30, and
subststeibadedeBsncethentp meyiber pe tieltripdtidsmalthembpride2rtbend ispart,
being held by the seal member 212 (or holding device 170). The liquid LQ
atile@shohadrimngiteysubstatektagnts Bamptimeegduremizdel 1P cen lveatevbdsn the
advantages in that it can be easily obtained in large quantity at
Zsemidoectimtor 5 manufacturing plants, etc. and in that it has no adverse
effects on the photoresist on the substrate P or on the optical elements
(lenset),eatth o thd ditiove-pese Medderttashmouglu i Btisereffedimerisshehen the cap
environment and contains very few impurities, so one can also
member 30 being held by the seal member 212 (or by the holding device 170) is held by

a cap holder 4C (5C), and when the cap member 30 being held by a cap holder 4C (5C) is
held by the seal member 212 (or holding device 170), the laser interference system 2 and
measurement device of the second driving system PD2 are used to control the positions
and similar of the substrate stage 4 (5) and of the substrate table 4T (5T) such that the cap
member 30 is held in a desired position; but, as disclosed in Japanese Unexamined Patent
Application, First Publication No. 2004-289128, a sensor or similar to monitor the
position of the cap member may be provided, in order to hold the cap member 30 in a
prescribed position of the cap holder 4C (5C), or in order to hold the cap member 30 in a
prescribed position of the seal member 212 (or holding device 170).

Furthermore, a sensor which is irradiated with exposure light EL (or with light
of the same wavelength as exposure light EL), and/or a measurement member

(measurement marks or similar), may be positioned on the upper surface of the cap
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expect an action whereby the surface of the substrate P and the surface
of the optical element provided on the front end surface of the projection
optical system PL are 10 cleaned. In addition, the index of refraction n of
pure water (water) with respect to expogure light EL with a wavelength of
193 nm is nearly 1.44, so in the case Where ArF excimer laser light (193

membaesElend drkdsrisernaasehghtseuiceeqidiermsaosten tightaf mdinber 30 is
possible to shorten the wavelength to 1/n, that is, approximately 134 nm

bedngthel d1ly shib stetedmiterctiiai@highdiag delien 12050, the depth of focus
is expanded by approximately n times, that is approximately 1.44 times,

comparge Nethdigeing:aoradt $e dboiecpassiiningie donpuiskdpupemaissibleure
to ensure the same level of depth of focus as the case in which it is used

wilteaitiast d8\en&sibia iatfar thesrne easiby histaingda ridalgrperntiey af temiconductor
projection optical system PL, and resolution improves on this point as well.

mafufadivei s plenienebn dindanthadit hasinelaglemsendffectisoattacpadttvddist on the
front end of the projection optical system PL, and this optical element FL

subsndte Risedrithadipist dheleopiits(lehsagictacistics atiigaample vilager has no
aberration (spherical aberration, coma aberration, etc.), of the projection

aduptized i$ystkeon Bie. dNoim tingdraaraptiostaplatenstvion pueitiad) sstomensanfalso

the optical characteristics of the projection optical system PL may also be
expeatsachetiothe/logytiby tedesindatcadtiatioadlisttite Frand éredsofftive pf dhedjaical

optical system PL. 152 Or, it may also be a plane-parallel plate (cover
elgiead praviedike) theofrght eiicutiaee eXplosprejticidriedpticabdgsterpadsare

When there is high pressure between the optical element at the end of the
cleangelction optical system PL and the substrate P arising due to the flow of

liquid LQ, the 5 optical element may be fixed firmly in place so that there

is no rowddiidon, dhe¢hedeptufaledtectiontndhfeptodheerasriee) vatheetpeot to

being an optical element that can be replaced. In each of the above
expoHboel igbhEl, votifigwatsesgite Ebd8layed imeavhich4heso in the case where ArF
excimer laser light (193 nm wavelength) is used as the light source of the exposure light
EL, it is possible to shorten the wavelength to 1/n, that is, approximately 134 nm on the
substrate P, to obtain high resolution.  Also, the depth of focus is expanded by
approximately n times, that is approximately 1.44 times, compared with it being in air, so
in the case where it would be permissible to ensure the same level of depth of focus as
the case in which it is used in air, it is possible to further increase the numerical aperture
of the projection optical system PL, and resolution improves on this point as well.

In the above embodiments, an optical element FL is attached to the front end of
the projection optical system PL, and this optical element FL can be used to adjust the
optical characteristics, for example, the aberration (spherical aberration, coma aberration,
etc.), of the projection optical system PL. Note that an optical plate used for the

adjustment of the optical characteristics of the projection optical system PL may also be

used as the optical element attached to the front end of the projection optical system PL.
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space between the projection optical system PL and the surface of the
substrate P is filled with liquid LQ; but a configuration may be employed
in which cover glass, which is a 10 parallel-plate element, is for example
mounted on the surface of the substrate P, and the space filled with liquid
LQ. The projection optical system in each of the above embodiments is
OgaNfigyredo Wit thenensicallPaiihen@oepyiie snagdikéynerside afiea the
optical element at the end filled with liquid; but a projection optical system

exp@yRi$iginecadieptsid io pubich the optical path 15 space on the
object-plane side of the optical element at the end is also filled with liquid,

such ag/inliselesetighRiebsintenaationatie wpiratiereMNent\WGhe end of the
2004/019128. Note that the liquid LQ of the above embodiments is water

prajecsonalsirabsydtermay. becatie sidstherrtiassirgder toahekam@eliduieQ, the
light source of the exposure light EL is an FZ laser, this FZ laser light will

optizhpelesndnomgi veafigedstirthis ligpiddeQontiayt trer@ B far exaomiet af the optical
fluorocarbon fluid such as a perfluoropolyether (PFPE) or a fluorocarbon

elemhéhatiantb hiasmsisiebrattephan teioyah.dptitibatasentichadeaffivdtyeplaced.
treatment may be performed by for example forming, on the portion in
contadnveibhtbé theuisbl.&Qermaibiimidines ofan finatetiahwitte ampddgedar which the
structure of small polarity comprising fluorine. In addition, it is also

spros Sistledsn use pesjdbroloppd dalxsystend B itheid the @ ufade afisheitalvstea2P is filled
with respect to the exposure light EL and whose refractive index are as

whighqasddoSsile al&Gh fanulatiant arey dielblaplotieddapeitictocine phlatsredisth is a
coated on the projection optical system PL and the surface of the

pasabataisert idorekdsolesamaiale olpuMedenviie as taedigiibelsQh srtitpuiiand the

with a refractive index of 1.6 to 1.8 may be used. Furthermore, the optical
spatenfidiet! FitmAgude fGymed from a quartz, or a material 5 with a higher
refractive index than that of quartz (for example, above 1.6). It is to be
noted Trreet [@s jemtisnlgitiatd §ysiémaoteaditiod thb @berdesulibeidhents is configured
embodiments, not only a semiconductor wafer for manufacturing a
witkrthie optoatpattiepaes on the image-plane side of the optical element at the end filled
with liquid; but a projection optical system may also be adopted in which the optical path
space on the object-plane side of the optical element at the end is also filled with liquid,
such as is disclosed in PCT International Publication No. WO 2004/019128.

Note that the liquid LQ of the above embodiments is water (pure water), but it
may be a liquid other than water. For example, if the light source of the exposure light
EL is an F; laser, this F, laser light will not pass through water, so the liquid LQ may be,
for example, a fluorocarbon fluid such as a perfluoropolyether (PFPE) or a fluorocarbon
oil that an F; laser is able to pass through. In this case, liquid-affinity treatment may be
performed by for example forming, on the portion in contact with the liquid LQ, a thin
film of a material with a molecular structure of small polarity comprising fluorine. In

addition, it is also possible to use, as the liquid LQ, liquids that have the transmittance

with respect to the exposure light EL and whose refractive index are as high as possible
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but also a glass substrate for a display device, a ceramic wafer for a thin

film magnetic head, or a master mask or reticle (synthetic quartz or silicon

wafer), etc. can be used. 10 As for exposure apparatus EX, in addition to

a step-and-scan type scanning exposure apparatus (scanning stepper) in

which while synchronously moving the'mask M and the substrate P, the
anigiatierarefsthiel enaisk MsiRSCRNRXFINRB SR SEERIENONBRERD YO0 PEPIRE G stem

exposure apparatus (stepper) in which the pattern of the mask M is

Plexpgsesisatfageefitng snskteacopdfipexiraptbecsdassil and the substrate P
are stationary, and the 15 substrate P is successively moved stepwise can

be usadolovepsethatidardheexposidedprarafitastivy itdexosesato 1.8 may be
invention can be applied to an exposure apparatus of a method in which

usededroatiémage, dicoiititadaltenonisexpaped formbattbnon tharsyhstrateaterial
P by using the projection optical system (for example, a refractive

withagetitiber opfiaati vy didex tavingatfof gxama(ier axadpiabe 1.6).
magnification of 1/8, which does not include a reflecting element), in the

state witis théefirstegatiarassfod sitsssateRrafedeibefriesatiosteatisdthibed
stationary. In this case, the present invention can be also applied to a
ershitclintgpes bastbrdx pasuiz appatatusafemfbicnaftéadhei npdgertcondget@f device,
the first pattern is exposed in a batch, a reduced image of a second
buipaltera (daexpoisstchia fobatibpiay ey mebatcatentic paafeafyraviriabipechegynetic
the first pattern 25 by using the projection optical system, in the state with
hdidk seeombipatiask andetivdel(SyinthatistgatetP dvaitigsubvatantiatly stathenassd.
As the stitch type exposure apparatus, a step-and-stitch type exposure
apparaesanexpishratalgzshtvedEpgtie ausl hienttaasiep-@ddetan tiype scanning
substrate P in a partially overlapping manner, and the substrate P is
expequerdRlly atmo(sednrangtsteppend . ib Whithevinte ey adHeastual ponbomgtttleenask M
above embodiments can also be applied to an exposure apparatus
ancotimpsigisiyate By thes adter s sheteaskalybis@can-arpexphuste pagmhrapast type

furnished with a substrate stage for holding a substrate, and a
projectsarexpstire apparatus (stepper) in which the pattern of the mask M is exposed at
one time in the condition that the mask M and the substrate P are stationary, and the
substrate P is successively moved stepwise can be used.

Moreover, as for the exposure apparatus EX, the present invention can be
applied to an exposure apparatus of a method in which a reduced image of a first pattern
is exposed in a batch on the substrate P by using the projection optical system (for
example, a refractive projection optical system having, for example, a reduction
magnification of 1/8, which does not include a reflecting element), in the state with the
first pattern and the substrate P being substantially stationary. In this case, the present
invention can be also applied to a stitch type batch exposure apparatus in which after the
reduced image of the first pattern is exposed in a batch, a reduced image of a second

pattern is exposed in a batch on the substrate P, partially overlapped on the first pattern

by using the projection optical system, in the state with the second pattern and the
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stage on which is mounted a reference member formed with a reference
mark, and various photoelectronic sensors, as disclosed for example in
Japanese Unexamined 10 Patent Application, First Publication No.
H11-135400 (corresponding to PCT hrggrnational Publication No. WO
1999/23692), and Japanese Unexamined Patent Application, First

suBstRdiecripeiMYosubeRBt KSR i RIfE SPAB e G tieck) thdadetduNOapparatus, a
6,897,963). The types of exposure apparatuses EX are not limited to

SteRASWIREDPPLENSEsurd A fpasaIvicontictial RSO paabuiagitteats®rred onto
expose a semiconductor element pattern onto a substrate P, but are also

thevigebtrapigallpaicisxposcriapipgraiuaes st tihe sutsvmataFlusedefuéatiidly
crystal display elements and for the manufacture of displays, and

mexghsaicheppatatuses for the manufacture of thin film magnetic heads,
image pickup elements (CCD), micro machines, MEMS, DNA chips, and

reticlesnthoastes, 20 Ibastagivaidhefaibe wbmendinbediemodimeltsbaapplied to
optical transmission type mask formed with a predetermined shielding

arpatpesu@apizase pedtapnisinglionipingipglteutstratesstiagplioatdransxpission
substrate is used. However instead of this mask, for example as

apsciosddrinisheS viRttarsubor e £Tay2 a7, vl ditectreutistraskr(dall@daaurement
variable form mask; for example this includes a DMD (Digital Micro-mirror

sthge\oneykistoiseriypetaf 2 fefavantadiaimbetyfoenmedhgedtidlis pidereieenaat fand
forming a transmission pattern or 155 reflection pattern, or a light emitting

vgpanteh dieskedtamiel eatsorscad atia abb se ¢ dterxatopbe ireJapase sk roagxaenined
used. Furthermore the present invention can also be applied to an

Patsimos ppd cdioar dtinst Plithiogtagrhi cyiStEr 1364000 evpespes dingiedCiFspace
pattern on a substrate P by forming 5 interference fringes on the
Interhatratel Pubk discoNied\WD 6 9461pE6 92 P &0 Uaremestdriad x & biechEatent
No. WO 2001/035168. In the abovementioned embodiments, respective
Apglstatnrinfarsh&tibhdaram&lo. 2000-164504 (corresponding to U.S. Patent No.
6,897,963).

The types of exposure apparatuses EX are not limited to exposure apparatuses
for semiconductor element manufacture that expose a semiconductor element pattern
onto a substrate P, but are also widely applicable to exposure apparatuses for the
manufacture of liquid crystal display elements and for the manufacture of displays, and
exposure apparatuses for the manufacture of thin film magnetic heads, image pickup
elements (CCD), micro machines, MEMS, DNA chips, and reticles or masks.

In each of the abovementioned embodiments, an optical transmission type mask
formed with a predetermined shielding pattern (or phase pattern or dimming pattern) on
an optical transmission substrate is used. However instead of this mask, for example as
disclosed in U.S. Patent No. 6,778,257, an electronic mask (called a variable form mask;

for example this includes a DMD (Digital Micro-mirror Device) as one type of

non-radiative type image display element) for forming a transmission pattern or
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mask stage 3 and the substrate stages 4 and 5 is measured using an
interference system (2). However the invention is not limited to this and
for example, an encoder system 10 which detects a scale (grating)
provided in each stage may be used. B his case, preferably a hybrid
system is furnished with both of an int€rference system and an encoder

refigstin panereabibsditgn ehitthgeasiremest msulisedihedancote paystiem be

is performed using the measurement results of the interference system.
exXisyDNR Heasitign control of the stage may be performed using the
interference system and the 15 encoder system interchangeably, or using

both. Mareewanribdpesent invention camRis0dgpplisdesl 40 epesurespirratus
apparatus as disclosed for example in Published Japanese Translation

(lieg24-518DY wWisieresposedingud-sndPaiesy phtte @hla3lbgtedté e iyGdrming

International Application, which combines patterns of two masks on a

insrfsthade friagePon)dwdiabsypieds, sysipalossdf@Oesdamble BXPCIeRSiUtiiaal
shot region on the substrate at substantially the same time, using a single

Pusiévatéonp dsu My doP00 93816 is permitted by the law of the countries
specified or selected in this patent application, the disclosures in all of the

Japangsehe abentfMelnlicadth os bowl ruk s, Ratmatbvectakdtico iek@asatien for the
apparatuses and the like cited in the above respective 25 embodiments
masidstagelBiendekasyiistsatarsagentamditen hwemurdy/usiferandetetfefends system
described above, the exposure apparatus EX of the embodiments of this
(2pplitatieveis e andattur schby lasiedolithis wad fus sunsylstemsnooderdspgiem
the respective constituent elements presented in the Scope of Patents
Wil i et et ¢ faes pareS@nd tamy) | matiade d $0 dhclt stegypresg bbedeche chathisadase,
precision, electrical precision and optical precision can 5 be maintained.
préterabbuachiierbsya e ¢siver pishes with, jpenfof rae thiseferenemeyafter dhsan
assembly are adjustments for achieving optical precision with respect to
entuwlsasicisn ottt ab ysteons) fatipisteasumeniontaebidisi 0 theeoitaderady stem is
precision with respect to the
performed using the measurement results of the interference system. Moreover,
position control of the stage may be performed using the interference system and the
encoder system interchangeably, or using both.

Moreover, the present invention can also be applied to an exposure apparatus as
disclosed for example in Published Japanese Translation No. 2004-519850
(corresponding U.S. Patent No. 6,611,316) of the PCT International Application, which
combines patterns of two masks on a substrate via a projection optical system, and
double exposes a single shot region on the substrate at substantially the same time, using
a single scan exposure light.

As far as is permitted by the law of the countries specified or selected in this
patent application, the disclosures in all of the Japanese Patent Publications and U.S.
Patents related to exposure apparatuses and the like cited in the above respective

embodiments and modified examples, are incorporated herein by reference.
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various mechanical systems, and adjustments for achieving electrical
precision with respect to the various electrical systems. The process of
assembly from the various 10 subsystems to the exposure apparatus
includes mechanical connections, eleiérécal circuit wiring connections, air
pressure circuit piping connections, ei€¢. among the various subsystems.

Obviouglyicberfibeel tip v oprsspbasseppitePX sl ampugimdnsy stanis
to the exposure apparatus, there are the processes of individual assembly

appllidagiore RpeaHVESWIp&Y Bieasseriiey Uadi suosessyskassamhlyitg the respective
exposure apparatuses of 15 the various subsystems has ended, overall

corsterhy lisnptoprasshtedihtine 8aomeisf PresisaTiaiare sfBuisdston dpplication,
exposure apparatus as a whole. Note that it is preferable that the

so@ntifiegiteivbdt ereshasicat @ppisiaty sl berixifpraeiioin nélesticadpradision can
which the temperature, the degree of cleanliness, etc. are controlled. As

bestaiitaindd|G 98 ensiprothegices mutivaprseRimangdadtoneeietirasadfter this
manufactured by going through; a step 201 that performs microdevice

astiendslgruandjpstrienmsdocactiesiing epste Recdisiat widatesptitetontekvarious
(reticle) based on this design step, a step 203 that manufactures the

optitas vyt tisahjubtendeifer balsieviral enshan Balpp2ddsi omciding spebstoatiee
processing steps such as a process that exposes the pattern on the mask
vavitias aneghatiadé dygtenesna dadih s engrs foe sobpaviatysléckioakipescision with
aforementioned 25 embodiments, a process for developing the exposed
respdrsti@tbe dadcupetanasdisyseatsg THé piacssy)faasdeatbhirfgothehe various
developed substrate, a device assembly step (including treatment
subsysesse $heleram suth capgp s dssiuadsandchgnicalcesmactibaspealecageabceircuit
process) 205, and an inspection step 206, and so on. 5 158 CLAIMS 1.
WRIN@EposeatEoap s giessiratotrquagap iagsoisieateons €0 aptocel mevabieus
and a
subsystems.  Obviously, before the process of assembly from these various subsystems
to the exposure apparatus, there are the processes of individual assembly of the
respective subsystems. When the process of assembly to the exposure apparatuses of
the various subsystems has ended, overall assembly is performed, and the various
precisions are ensured for the exposure apparatus as a whole. Note that it is preferable
that the manufacture of the exposure apparatus be performed in a clean room in which
the temperature, the degree of cleanliness, etc. are controlled.

As shown in FIG. 93, microdevices such as semiconductor devices are
manufactured by going through; a step 201 that performs microdevice function and
performance design, a step 202 that creates the mask (reticle) based on this design step, a
step 203 that manufactures the substrate that is the device base material, a step 204
including substrate processing steps such as a process that exposes the pattern on the

mask onto a substrate by means of the exposure apparatus EX of the aforementioned

embodiments, a process for developing the exposed substrate, and a process for heating



liquid, the exposure apparatus comprising: 5 a liquid immersion system

that performs supply and recovery of the liquid; a first mover that moves

in a first area and between which and the optical member the liquid can

be held; and a prescribed member thi‘g?"’hen the first mover withdraws

from a position opposed to the optical member, is removed from the first
(cOrnDraptdioRiMER Waveh gtk st the eptisatanestpssihadinditicambereatment

held. 2. The exposure apparatus according to Claim 1, wherein the first

ProvRYEssGRIDNAS velivihg & Fekshs) g thunh sltgsiratesd and. alieiexing wrecess) 205, and
apparatus according to Claim 1 or 2, further comprising a holding

amnespleatismittpaede)lasotbe grescribed member. 4. The exposure apparatus
according to Claim 3, wherein the liquid immersion system comprises a
nozzle member having a supply port 20 and a collection port, and the
holding mechanism that holds the prescribed member such that the
nozzle member and the prescribed member are in a prescribed positional
relation. 5. The exposure apparatus according to Claim 4, wherein the
holding mechanism 25 comprises a suction hole that is provided on the
nozzle member to suction the prescribed 159 member. 6. The exposure
apparatus according to Claim 4, wherein the holding mechanism
comprises a movable member that moves relative to the nozzle member,
and a suction 5 hole that is provided on the movable member to suctions
the prescribed member. 7. The exposure apparatus according to Claim 5
or 6, wherein the supply port and the collection port are provided closer to
the prescribed member than is the suction hole. 10 8. The exposure
apparatus according to any one of Claims 1 to 7, further
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comprising a second mover that moves in a second area and between
which and the optical member the liquid can be held, wherein the
prescribed member is attachable to and detachable from the second
mover. 15 9. The exposure apparatusaccording to any one of Claims 1 to
8, further comprising a measurement device that is provided at the
prescribed member to perform a pggsafiaed measurement. 10. The
exposure apparatus according to any one of Claims 1 to 9, further 20
comprising a temperature controller that is provided at the prescribed
member and adjusts at least one of a temperature of an object adjacent
1.to the presgpibsederappakenamdtxigivnerstiveraitor baugtidalAMeaxzesntea
apparatus that exposes a substrate via an optical member and a 25
lidwididhéhexpouos appapnareduspeemgrising: 160 a first mover that moves
in a first area and between which and the optical member the liquid can
be heldliguitcisanieedomeysizen that parfienmthefipty emomecovthgefsefiomid;
the optical member, is removed from the first mover and between which
and the fogtiosdveetmdiensives tnliofiret caen badisdtdveadvehivkaadremeptical
device that is provided at the prescribed member and performs a
mpnesgrihediquebsardmbetd; LAdThe exposure apparatus according to Claim
11, wherein the measurement device 10 measures information on
exposanerdgpibdBmEhbhentbas Wb erpha ktstnameorditigitavisl fomld positidn
wherein the measurement device measures a surface state of the optical
oppeseb & tiSohdicihaenbas s ecappabfrsrateofiidsn htvemand hetofe€amhish and
11 to 13, wherein the measurement device measures a state of the liquid.
the optical member the liquid can be held.

2. The exposure apparatus according to Claim 1, wherein the first mover can move

while holding the substrate.

3. The exposure apparatus according to Claim 1 or 2, further comprising a holding

mechanism that holds the prescribed member.

4, The exposure apparatus according to Claim 3, wherein

the liquid immersion system comprises a nozzle member having a supply port
and a collection port, and

the holding mechanism that holds the prescribed member such that the nozzle

member and the prescribed member are in a prescribed positional relation.

5. The exposure apparatus according to Claim 4, wherein the holding mechanism

comprises a suction hole that is provided on the nozzle member to suction the prescribed
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15. The exposure apparatus according to any one of Claims 11 to 14,
further comprising a transmission device that is provided at the
prescribed member and performs 20 wireless transmission of
measurement results from the measuiggment device. 16. The exposure
apparatus according to any one of Claims 11 to 15, further comprising a
métaage device that is provided at the prescribed member and stores
measurement results from the measurement device. 25 161 17. The
exposure apparatus according to any one of Claims 11 to 16, further
comprising a control device that adjusts exposure conditions based on
6.measuragsposiasupiratsthecordmseaiannh dewnerdnlBe Tbrieposoiienism
apparatus according to any one of Claims 11 to 17, further comprising a
caeprismiure it ollenitbatlist provitad|ativeeqiiascobeed mnbegraatd suction
adjusts at least one of a temperature of an object adjacent to the
haleethatiBgriovigletben grechaotaivipenatniberad thedionsdhd Qréscrivaccrpashve
apparatus that exposes a substrate via an optical member and a liquid,
the exposure apparatus comprising: a first mover that moves in a first area
and between which and the optical member the liquid can be held; a
7.prescriffeckrpaisue appatatvb acctrdifigstonddaien &vihdraviieririonthtnsupplycadrt and
15 member, is removed from the first mover and between which and the
thepbtiattivarpberarieerbgidddoclosbetbehd; most Aiesmmendier ehapgrivibesudtadnisole.
provided at the prescribed member and adjusts at least one of a
temperature of an object adjacent to the prescribed member and a
temperature of the liquid. 20
8. The exposure apparatus according to any one of Claims 1 to 7, further

comprising a second mover that moves in a second area and between which and the
optical member the liquid can be held, wherein

the prescribed member is attachable to and detachable from the second mover.

9. The exposure apparatus according to any one of Claims 1 to 8, further
comprising a measurement device that is provided at the prescribed member to perform a

prescribed measurement.

10. The exposure apparatus according to any one of Claims 1 to 9, further
comprising a temperature controller that is provided at the prescribed member and
adjusts at least one of a temperature of an object adjacent to the prescribed member and a

temperature of the liquid.

11. An exposure apparatus that exposes a substrate via an optical member and a

liquid, the exposure apparatus comprising:
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20. An exposure apparatus that exposes a substrate via an optical

member and a liquid, the exposure apparatus comprising: a first mover

that moves in a first area and between which and the optical member the

liquid can be held; 25 a second moveiéBat moves in a second area and

between which and the optical 162 member the liquid can be held; and a

prescribfmeviiahiiaidsatiachabicareand detacbablaitivaneaehoptid:e

first mover and the second mover, and that, in a state in which the
mpneserthediqurneasbishetdnoved from the first mover and from the second

mover, between which and the optical 5 member the liquid can be held.

21. Themapaivye appdaitaiaotweiting tesChaove?itvbereifrorhenetbgtical

first mover withdraws from an opposite position to the optical member,
ménebpreisaehed du drobethisfiremayan frmhbéheckirsiviionandihd viralthember the

optical member withdraws from the opposite 10 position to the second
liquievedan theehetesarided member is removed from the second mover. 22.

The exposure apparatus according to Claim 20 or 21, wherein, when the

first moveasurddeandeiiontraoppnsNdpoattibn poedoeionticaimbendperpthrms a

prescribed member is removed from the first mover and the liquid is held
prosdvileimtbesoicaeitmember and 15 the prescribed member, and when

thereafter the second mover is positioned in the opposite position to the

optical member, the prescribed member is attached to the second mover.

23. The exposure apparatus according to any one of Claims 20 to 22,
12vhereirheagbodredpberdins movel @t tDkise ddnad e tltameasnye mdntalevice

holding the substrate. 24. The exposure apparatus according to Claim 23,
medseresnrddropatdamonengposyrédigied between the optical member and the

substrate held by the first mover, is moved to between the optical

member and the prescribed member through movement of the first

13. The exposure apparatus according to Claim 11 or 12, wherein the measurement

device measures a surface state of the optical member.

14. The exposure apparatus according to any one of Claims 11 to 13, wherein the

measurement device measures a state of the liquid.

15. The exposure apparatus according to any one of Claims 11 to 14, further
comprising a transmission device that is provided at the prescribed member and performs

wireless transmission of measurement results from the measurement device.

16. The exposure apparatus according to any one of Claims 11 to 15, further
comprising a storage device that is provided at the prescribed member and stores

measurement results from the measurement device.
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25 mover, thereafter, when the second mover is positioned in place of the
first mover at a 163 opposite position to the optical member, the
prescribed member is removed from the first mover and is attached to the
second mover, and thereafter the quuiégi'mmersion moves from between
the optical member and the prescribed member to between the optical

1TMembEhapghte suppieiesisyeali iy Quement @b LT G e - enB/durtheS .
The exposure apparatus according to any one of Claims 20 to 24,

confperiy avbenrdhecliist mavadjisnesitedned dibraiitiopp daiel Resiticas ltcthent
optical member, prescribed process is performed at the second mover

repaisitfonadiat raddisismansiteicdrom the opposite position to the optical

member. 10 26. The exposure apparatus according to Claim 25, wherein

the prescribed process comprises measuring a surface position

information for the substrate being held by the second mover without
18nediatite efdspuid. dipatZtushecoxpiogLitcanp pamdf Citasr ding oy Giaime26,

wherein, when the second mover is positioned at the opposite position to
cameriyitigal terepekettre qaosittior ahibis pubadiedeat hikddh s dhibeseorntbenawer

is adjusted based on the surface position information. 28. The exposure
adjussateasaonerelingdosurstorcdbiCtjact 20j40eAT tduhdpres2ioahmeisinegg and a

a liquid immersion system that supplies the liquid to a prescribed space
telvpbratare thietioptigaldnember and the prescribed member. 29. The
exposure apparatus according to Claim 28, further comprising a holding
mechanism that holds the prescribed member such that the prescribed
space is formed 25 between the optical member and the prescribed
19nembAn &Gzbsaee dlrareKEobate qupeasat sshataty diaghmptigabnember and a
Claims 20 to 29, further
liquid, the exposure apparatus comprising:

a first mover that moves in a first area and between which and the optical
member the liquid can be held,;

a prescribed member that, when the first mover withdraws from the optical
member, is removed from the first mover and between which and the optical member the
liquid can be held; and

a temperature controller that is provided at the prescribed member and adjusts at

least one of a temperature of an object adjacent to the prescribed member and a

temperature of the liquid.

20. An exposure apparatus that exposes a substrate via an optical member and a
liquid, the exposure apparatus comprising:

a first mover that moves in a first area and between which and the optical
member the liquid can be held;

a second mover that moves in a second area and between which and the optical
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comprising an auxiliary that prevents collision between the first mover and
the second mover. 5 31. An exposure apparatus that exposes a substrate
via an optical member and a liquid, the exposure apparatus comprising: a
first mover that moves in a first area E!L%(i between which and the optical
member the liquid can be held; 10 a seCond mover that moves in a

méeekenthaneguanehh &g wiich and the optical member the liquid can be
held; and an auxiliary, wherein a liquid immersion region of the liquid

moves pegasBre@ntuitacerat ibataickiicieiandrdsttaselofiba dashmowerfirst
or between the surface of the auxiliary and a surface of the second

moveyandlthe3sbcbhe espesurel amanatustaséorgiighteh€aiscabeavinerebarthe
auxiliary comprises a third mover that moves independently of the first

removert finchtine fiestandvarauer famdl treteeeencimad be eptieahmeichenthge optical
liquid can be held; and 20 through movement of the third mover together
meviibethiadirijuinoseer eitheldin proximity or in contact, the liquid immersion
region is moved between the surface of the third mover and the surface
of the first mover, or through movement of the third mover together with
the second mover either in proximity or in contact, the liquid immersion
2TregionTiaerapesuetpyerattbactofdicg of Cleithizd, woeesiandtinethe fiasterafver
the second 25 mover. 165 33. The exposure apparatus according to
withdiawsd fronBah udpertie pbsitiaxioahe coticplisember objeptdiwibsdixechbeais
prescribed position.
removed from the first mover, and when the optical member withdraws from the opposite

position to the second mover, the prescribed member is removed from the second mover.

22. The exposure apparatus according to Claim 20 or 21, wherein, when the first
mover withdraws from a opposite position to the optical member, the prescribed member
is removed from the first mover and the liquid is held between the optical member and
the prescribed member, and when thereafter the second mover is positioned in the
opposite position to the optical member, the prescribed member is attached to the second

MOVEr.

23. The exposure apparatus according to any one of Claims 20 to 22, wherein each

of the first mover and the second mover can move while holding the substrate.

24. The exposure apparatus according to Claim 23, wherein a liquid immersion,
formed between the optical member and the substrate held by the first mover, is moved to
between the optical member and the prescribed member through movement of the first

mover, thereafter, when the second mover is positioned in place of the first mover at a
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5 34. The exposure apparatus according to any one of Claims 31 to 33,
wherein the auxiliary comprises a regulating member that performs
regulation such that the first mover and the second mover move only on
mutually different paths. 35. The exp(}%%,re apparatus according to any
one of Claims 31 to 34, wherein the irst mover and the second mover

opI3ite PYei MaT & hIdcip g dHlenruhISaratte BlosdiiecEXNOBUES BIPAIAILS from the first
according to any one of Claims 31 to 35, further comprising a

moveasHte@ticheyiaetHeakto pravisiad, ahthe@vxitiarshanduieniormrssion moves
prescribed measurement. 15 37. A device manufacturing method that

fropesthedxipesipicabiparalbes aecodingsteibaayreneoef Glainsednehd@psidal
An exposure method for exposing a substrate via an optical member and

mantibetidn2héletstesteoth cugtpnisngnexposing skeosdbsitaie held by a first
mover, the exposure comprising positioning the first mover in a position
opposed to the optical member, and disposing the liquid between the
optical member and the substrate; and holding the liquid between the
2;pticalTimesxbeswandapraasbest dirgmb anytbee 36 Claidio @@tdiza liyhigtein, when
comprising removing the prescribed member from the first mover, 166
theefiraCting ¢hés fixsgitiomed i framoii i tsisitiop po el dotits wptidarnpesstdved
and supplying and recovering the liquid to and from a space between the
propéisaik perfioberdatttikesepoasanbeer puitioacd= G dAtaspmstioa fathtd
for exposing a substrate via an optical member and a liquid, the method
oppmsi E isos dicexoabin gpfieaboiestiate held by a first mover, the exposure
comprising positioning the first mover in a position opposed to the optical
member, and disposing the
26. The exposure apparatus according to Claim 25, wherein the prescribed process
comprises measuring a surface position information for the substrate being held by the

second mover without mediation of liquid.

217, The exposure apparatus according to Claim 26, wherein, when the second mover
IS positioned at the opposite position to the optical member, a position of the substrate

held by the second mover is adjusted based on the surface position information.

28. The exposure apparatus according to any one of Claims 20 to 27, further
comprising a liquid immersion system that supplies the liquid to a prescribed space

between the optical member and the prescribed member.

29. The exposure apparatus according to Claim 28, further comprising a holding
mechanism that holds the prescribed member such that the prescribed space is formed

between the optical member and the prescribed member.
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liquid between the optical member and the substrate; 10 holding the liquid
between the optical member and a prescribed member, the holding of the
liquid comprising removing the prescribed member from the first mover,
and retracting the first mover from thelggsition opposed to the optical
member; and executing a prescribed measurement using a measurement
device provided at the prescribed member. 15 40. An exposure method
for exposing a substrate via an optical member and a liquid, the method

30:0MpriEhagxpsPeei appiratas betmtielsl fy ade S OMIRTs J0a@RPORIRer
comprising positioning the first mover in a position opposed to the optical

comeridiey, aralidiipgsing tirevelidienliisioptivaardhenediicahmembed arctoend
substrate; holding the liquid between the optical member and a prescribed

movember, the holding of the liquid comprising removing the prescribed
member from the first mover, and retracting the first mover from the
position opposed to the optical member; and adjusting at least one of a
temperature of an object adjacent to the prescribed 25 member and a

3temperaiungofiheaipardtus sy expristperatibsersevitroptél 4lkenfber and a
exposure method for exposing a substrate via an optical member and a

lidigjdidhetbrpusttiecgh caratpsisorgpesipgsing the substrate held by a first
mover, the exposure comprising 5 positioning the first mover in a position

opposeditst thevepticat muebiera dinst drspashpetinveehouiddbetmeitie tpeical

optical member and the substrate; holding the liquid between the optical
menerabéedivlial paedmribed; member, the holding of the liquid comprising

removing the prescribed member from the first mover, and retracting the

first magecdndmtve pibsttroovep o seddmthar epdivt beterdneshdetdand the optical
member the liquid can be held; and

an auxiliary, wherein a liquid immersion region of the liquid moves between a

surface of the auxiliary and a surface of the first mover, or between the surface of the

auxiliary and a surface of the second mover.

32. The exposure apparatus according to Claim 31, wherein

the auxiliary comprises a third mover that moves independently of the first
mover and the second mover and between and the optical member the liquid can be held;
and

through movement of the third mover together with the first mover either in
proximity or in contact, the liquid immersion region is moved between the surface of the
third mover and the surface of the first mover, or through movement of the third mover
together with the second mover either in proximity or in contact, the liquid immersion
region is moved between the surface of the third mover and the surface of the second

Mmover.
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10 attaching the prescribed member to a second mover, the attachment
comprising positioning the second mover at the position opposed to the
optical member after the retraction of the first mover from the optical
member. 42. The exposure method a% rding to Claim 41, further
comprising, after the 15 attachment of the prescribed member to the
second mover, exposing the substrate held by the second mover, the
exposure comprising disposing the liquid between the optical member
3and thetaubgiatedwigamtibacterding ol dreexposrin thethodifery
exposing a substrate via an optical member and a liquid, 20 the method
coPOPRRES HIgosjsposing S ik sl bs presbalt dhpsiiiet. mover, the exposure
comprising positioning the first mover in a position opposed to the optical
member, and forming a liquid immersion region of the liquid between the
optical member and the substrate; moving the liquid immersion region
34rom thehsuxicestief dheamtbstiederting &bapyrtmecodChaihisd3meves, thiterein the
movement comprising moving the first mover and the third 168 mover
auidiatieo i esstada afudatingy peoxbethatrpeefuant; revpiagtsaidigthet the first
immersion region from the surface of the third mover to a surface of a
meeeoath the\secdine muveement oalyprisimgualkbyidifféhenthpachenover and the
second mover together, in a state of either proximity or contact; and 5
exposing the substrate held by the second mover, via the liquid moved to
the surface of the second mover. 44. The exposure method according to
3CIaim 7e wpaseire dppdnatdsaloeEntprg ve aty oodlisiddet\dleto B fidstrein the
object and the second object. 10 45. A device manufacturing method that
fingsamtiee axpiveLser ondthmod axazor dingetovhiby holukngf tidainhstBeto 44.

36. The exposure apparatus according to any one of Claims 31 to 35, further
comprising a measurement device that is provided at the auxiliary and performs a

prescribed measurement.

37. A device manufacturing method that uses the exposure apparatus according to

any one of Claims 1 to 36.

38. An exposure method for exposing a substrate via an optical member and a liquid,
the method comprising:

exposing the substrate held by a first mover, the exposure comprising
positioning the first mover in a position opposed to the optical member, and disposing the
liquid between the optical member and the substrate; and

holding the liquid between the optical member and a prescribed member, the

holding of the liquid comprising removing the prescribed member from the first mover,
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46. An exposure apparatus that exposes a substrate via an optical

member and a 15 liquid, the exposure apparatus comprising: a first

mover that moves in a prescribed area, the prescribed area comprising a

first area opposed to the optical memlge&gf, a second area distant from the

first area, and a third area between theTirst area and the second area; a
reGacoNg thofiast atendnes ihel ppsitida iy efethe fifst apavaririfieer, and supplying

prescribed 20 area; a first holding device that releasably holds a
anoreswiveadmesigi¢oamionen appasetctioten trtissiclensiarbed the

first mover and the second mover are both distant from the first area; a
prassiudl heddibegr device that is provided at the first mover and releasably

holds 25 the prescribed member during exposure of a substrate held by

the first mover; and 169 a third holding device that is provided at the

second mover and releasably holds the prescribed member during
3E:xposaineerpessrsistiedeldeiRpdtiagacabstratovés,awlgtal endecand a liquid,

holding device is provided at the first mover such that, when transferring
ththedibtdingrptisingrescribed member from the first holding device to the 5
second holding device, a movement distance of the first mover from the
third aegpdsiriehdisabstrate isctthbrtarfad; moddahehthexhbsuding alevisieds
provided at the second mover such that, when transferring the holding of
pdsia griegahbditshnaonieeiirapotitofiireppadeiing thevopeital timenibeérd dmoldisgosing the
device, a movement distance of the second mover from the third area to
ligbiel HVliesh aine appsi silartembet. & thhaudspagjre apparatus according to
Claim 46, wherein the first mover has four corners positioned around a
substratedired eyl itna dibstweeavére optical member and a prescribed member, the
holding of the liquid comprising removing the prescribed member from the first mover,
and retracting the first mover from the position opposed to the optical member; and
executing a prescribed measurement using a measurement device provided at the

prescribed member.

40. An exposure method for exposing a substrate via an optical member and a liquid,
the method comprising:

exposing the substrate held by a first mover, the exposure comprising
positioning the first mover in a position opposed to the optical member, and disposing the
liquid between the optical member and the substrate;

holding the liquid between the optical member and a prescribed member, the
holding of the liquid comprising removing the prescribed member from the first mover,
and retracting the first mover from the position opposed to the optical member; and

adjusting at least one of a temperature of an object adjacent to the prescribed

member and a temperature of the liquid, using a temperature controller.
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15 of the four corners, the second holding device is positioned at a corner

closest to the optical member when the first mover is positioned in the

third area; the second mover has four corners positioned around a

substrate held by the second mover; of the four corners, the third

holding device is positioned at a cornér closest to 20 the optical member

when the second mover is positioned in the third area. 48. The exposure

apparatus according to Claim 46 or 47, wherein a position of the second
41holdingrrexiesuns eehbcs fonexeosingl @snbstitien ah dreditich holshtg:dgceliquid,

on the second mover are determined according to respective movement
thpatbthod eripistiagd 25 second movers when moving from the second

area through the third area to the first area. 170 49. The exposure

apparatyssiogardingbir&itahel diBy wiieseindaher first enpyiracdrtipeisiagond

mover have substantially the same shape and size; 5 the first mover and
pdidsangnikrfiestenavor i fiqositiersegeusd it ehtoojbticfir stiexndar, awerdisposing the

substantially the same path; and the position of the second holding device

liquidietfirssrmioy epiicsiuhstaindiadtyttie ssdsieas the position of the holding
device on the second mover. 10 50. An exposure apparatus that exposes

a subdgioddéngiehani quiticestwesmiter eptita rigoibethadex poseried parates, the

comprising: a first mover that moves in a prescribed area, the prescribed
hadddey adfrtherisiogdaoiinptianegrepposeagitie firesoptiedlmearhieitomsbedirdt mover,

area distant from the first area, and a third area between the first area
anahdtthetisgabe diestaapiér freeciiegositicer dppbsed ve thndetiexh aestlgenf dhe

first mover in the prescribed area; a first holding device that releasably

holds atfacksog iexiprescnibed soeathito foea second mover, the attachment comprising
positioning the second mover at the position opposed to the optical member after the

retraction of the first mover from the optical member.

42. The exposure method according to Claim 41, further comprising, after the
attachment of the prescribed member to the second mover, exposing the substrate held by
the second mover, the exposure comprising disposing the liquid between the optical

member and the substrate held by the second mover.

43. An exposure method for exposing a substrate via an optical member and a liquid,
the method comprising:
exposing the substrate held by a first mover, the exposure comprising
positioning the first mover in a position opposed to the optical member, and forming a
liquid immersion region of the liquid between the optical member and the substrate;
moving the liquid immersion region from the surface of the substrate to a

surface of a third mover, the movement comprising moving the first mover and the third
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opposed to the optical member when the first mover and the second
mover are both distant from the first area; 20 a second holding device
that is provided at the first mover and releasably holds the prescribed
member during exposure of a substra{g@eld by the first mover; and a third
holding device that is provided at the second mover and releasably holds

mive repenieth memb o ditfingpexdastyooientidbstrate held by the second

mover, wherein the first mover and the second mover move from the

seconehavgeytthéneyfiret minarsein ougioaubstatiadyr the same path naogkditla

a position of the second holding device on the first mover is substantially

suitiecs ahg seschpagitien vikthe ibiremading kg caovindtheegiemehoveyand the
51. The exposure apparatus according to Claim 49 or 50, wherein the first

seowpidendvanddgbseroadiamovesithovprbgimizgotberfisst; areh and the
second area in either clockwise direction, or in counterclockwise

directiexp&sing the exipsesitscheloisy ateSaerartingeio\ddahs Hguidheredd thehe
first mover and the second mover have substantially the same shape and
susfzee dOtthreséicshdnowveeand the second mover move from the second area
to the first area over mutually different paths; and a position of the second
holding device on the first mover is different from a position of the third
holding device on the second mover. 15 53. An exposure apparatus that
44exposFhasspbstratmetpoaracptidiigne Qlémas s whécinckhththied pbfroteprevents
apparatus comprising: a first mover that moves in a prescribed area, the
capriesnTibetdeme thedimghobijegt antirdtecsemagp pbget! to the optical member, a
second area distant from the first area, and a third area between the first
area and the second area; 20 a second mover that moves independently
of the first mover in the prescribed
45, A device manufacturing method that uses the exposure method according to any

one of Claims 38 to 44.

46. An exposure apparatus that exposes a substrate via an optical member and a
liquid, the exposure apparatus comprising:

a first mover that moves in a prescribed area, the prescribed area comprising a
first area opposed to the optical member, a second area distant from the first area, and a
third area between the first area and the second area;

a second mover that moves independently of the first mover in the prescribed
area;

a first holding device that releasably holds a prescribed member so as to be
opposed to the optical member when the first mover and the second mover are both
distant from the first area;

a second holding device that is provided at the first mover and releasably holds

the prescribed member during exposure of a substrate held by the first mover; and
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area; a first holding device that releasably holds a prescribed member so
as to be opposed to the optical member when the first mover and the
second mover are both distant from the first area; 25 a second holding
device that is provided at the first movyf 5and releasably holds 172 the
prescribed member during exposure 0T a substrate held by the first mover;

and a ghi¢rdpidinggdeyire that is provikecet i sceesPntbepwat alasably holds
releasably holds the prescribed member during exposure of a substrate

thb@l@dayibee Aoy ENEY e (eI oA Sk anoNeldaytibesaendndovay@herein
move from the second area to the first area 5 over mutually different

paths;tagdeadpasiiigigf deeisetopdVidkting teties anvbeslics mayamnisn
different from a position of the third holding device on the second mover.

tranbferhiagetedsltiingifahatpssstioad img b &2 iiomSRecki sBhovbiekp e vive tivshe
mover 10 and the second mover move between the first area and the

sesencihdldieq dovitec kwisee theact dtaacelonthe finte rataek\fisen divettitharea to the
respectively. 55. The exposure apparatus according to any one of Claims
fidbaedHn, swtteped;@mprising a seal member that seals the liquid with
which a space is filled, the space 15 including an optical path on a light
emissitie gicte hb ke pptiviakt isgnieded atethstsacpadimovef shehsat, when
member surrounding the optical member, wherein the first holding device
trayofepriisg tha Foidigpafithg foesteibémeaivetHfeoprelse filpsicholuémglaavinedo the
the seal member. 20 56. The exposure apparatus according to any one of
thiCtbholg 46 te\abe,faritere mem dittangeoli oicsacune ramredirviodhe thilrd area to the
prescribed space between the optical member and the prescribed
firstamehds stithtehediquid when the first holding device is holding the
prescribed member.
47. The exposure apparatus according to Claim 46, wherein
the first mover has four corners positioned around a substrate held by the first
mover;
of the four corners, the second holding device is positioned at a corner closest to
the optical member when the first mover is positioned in the third area;
the second mover has four corners positioned around a substrate held by the
second mover; and

of the four corners, the third holding device is positioned at a corner closest to

the optical member when the second mover is positioned in the third area.

48. The exposure apparatus according to Claim 46 or 47, wherein a position of the
second holding device on the first mover and a position of the third holding device on the
second mover are determined according to respective movement paths of the first and

second movers when moving from the second area through the third area to the first area.
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25 57. The exposure apparatus according to Claim 56, wherein, when the
first holding 173 device is holding the prescribed member, the liquid
immersion device performs supply and recovery of the liquid to and from
the prescribed space. 58. The expOSLi%apparatus according to any one
of Claims 46 to 57, further 5 comprising: a first movement device that is
selectively connected to the first or the second mover and that moves
between the first area and the third area; and a second movement device

4ghat is Bedastipsly cappaatas dectheifigSoat Hie 8conreiover and that

moves between the second area and the third area. 10 59. The exposure

apparatgsiaganodiacaiel GlekecbBd wheteinave shesthindadiiee sanpentignand
of the first and second movement devices are transferred between the first

siand the second movers. 15 60. The exposure apparatus according to any
one of Claims 46 to 59, wherein, when one among the first and the

seconchsfirngradsgresitd oneskjotberfostarenefreactieegcpndcess is the first area
performed at the other one positioned in the second area. 61. The

ov@xpRobstem i patiedsaraepattjrgdo Claim 60, wherein 20 a position
information of the substrate, held by the first or the second mover
positicthehasitiun o€ tomskeoad,hsl diepdevis witticfi rsedmtisaiuligtaatially the
and a position of the substrate, held by the first or the second mover,
sahavasghe pusitiofr @fint b éh skelbou dexiea dhribhe ghcdrel tiiodearea to be
positioned in the first area, is adjusted based on the position information.
25174 62. The exposure apparatus according to any one of Claims 46 to
61, wherein
50. An exposure apparatus that exposes a substrate via an optical member and a
liquid, the exposure apparatus comprising:

a first mover that moves in a prescribed area, the prescribed area comprising a
first area opposed to the optical member, a second area distant from the first area, and a
third area between the first area and the second area;

a second mover that moves independently of the first mover in the prescribed
area;

a first holding device that releasably holds a prescribed member so as to be
opposed to the optical member when the first mover and the second mover are both
distant from the first area;

a second holding device that is provided at the first mover and releasably holds
the prescribed member during exposure of a substrate held by the first mover; and

a third holding device that is provided at the second mover and releasably holds
the prescribed member during exposure of a substrate held by the second mover, wherein

the first mover and the second mover move from the second area to the first area

over substantially the same path; and
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the first and the second movers each have a measurement region,
opposable to the optical member; after the prescribed member that had
been held by the first holding device is 5 held by the second holding
device of the first mover, when the quiJ.'H immersion region on the
prescribed member is moved onto thé measurement region, the liquid
immergiggsitienion taadedtn i is | Ay e aise pMltHESirel gt motarssndaliiabe
the liquid of the liquid immersion region does not make contact with the
sasbggrapdiatshiof the thied nuiely aod@far thesecendrihedemember that
had been held by the first holding device is 10 held by the third holding
device of the second mover, when the liquid immersion region on the
prescribed member is moved onto the measurement region, the liquid
s5immersimexpgaiare apgatiaeusacond inpieC Rien A9t o BOr eldibve imbdi Ginss uaver
that the liquid of the liquid immersion region does not make contact with

aritheéhssbstraienoett moteehsrumnctimdirer aida G3d fe exoBLuEa ppaitatits
that exposes a substrate via an optical member and a liquid, the

clexipoparei@ptianatird rconoptesitigelanfisstdinestéarthat moves in a prescribed
area, the prescribed area comprising a first area opposed to the optical
member, a second area distant from the first area, and a third area
between the first area and the second area; 20 a second mover that
52novesTimglexsdentypafdts ficsbromgemoiCidim @& sehiedh tietira firster and the
holding device that releasably holds a prescribed member so as to be
seopie sexl/¢0 iheccotistantied hpliles sanenstiapdiastimiager and the second
mover are both distant from the first area; 25 a second holding device
that isthediireled @tethen i ribiersenoeidanoves| easatfiyo motloks sEZon dreegaresitieifadt area
member during exposure of a substrate held by the first mover; and a third
oveo Ichuiyal By di&dhent isairenaded at the second mover and releasably holds
a position of the second holding device on the first mover is different from a

position of the third holding device on the second mover.

53. An exposure apparatus that exposes a substrate via an optical member and a
liquid, the exposure apparatus comprising:

a first mover that moves in a prescribed area, the prescribed area comprising a
first area opposed to the optical member, a second area distant from the first area, and a
third area between the first area and the second area;

a second mover that moves independently of the first mover in the prescribed
area;

a first holding device that releasably holds a prescribed member so as to be
opposed to the optical member when the first mover and the second mover are both
distant from the first area;

a second holding device that is provided at the first mover and releasably holds
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the prescribed member during exposure of a substrate held by the second
mover, wherein the first and the second movers each have a
measurement region, opposable to 5 the optical member; after the
prescribed member that had been he%?y the first holding device is held
by the second holding device of the firstmover, when the liquid immersion
theq@igsarioadhee piesalibed mevhge of maviedrartidds ynee e mentiregian,
the liquid immersion region and the first mover are put into relative motion

such thahitenbeiich @fetiiecligdid LSt avitrer sianer egionddaesenahin@keasably holds
contact with the substrate held by the first mover; and after the prescribed

theneeseeibtdahbatdreren hg kkpystite dif atsubkding teNdes ihelvelsbiny ie/énikgherein

holding device of the second mover, when the liquid immersion region on

the preisefipecroembed thaevett ondedhmovedrsremmesiosglenedhe tigfidst area
immersion region and the second mover are put into relative motion such

ovbatiitedibudirf-éhe giqhsc b immersion region does not make contact
with the substrate held by the second mover. 64. The exposure apparatus

accordipodivicHamMedeaond, hwhitngidevipluoal thedirsholoseds diffesgsit drom a

the substrate; and after forming the liquid immersion region on the
posidaswkimetitire dicldiagdAcperiahmbegangrasceibed measurement,

exposure is initiated from a shot area close to the measurement region

among the plurality of shot areas. 65. The exposure apparatus according

to any one of Claims 46 to 64, wherein when a plurality of shot areas on
54he sulbbtr atebsick by phadistcoondengre QRisu62asside lyrexpiosihd first mover

exposure ends at a shot area close to the second holding device 176
arginttenge tbadphwabynafvemtaseashafiosiviren anglthabitgafdsiret anehsckwise

the substrate held by the second mover are successively exposed,
dieeqpiosLredanas @itarshokaisadilestdo teepdbirdeholding device among the

plurality of shot areas.
55. The exposure apparatus according to any one of Claims 46 to 54, further
comprising a seal member that seals the liquid with which a space is filled, the space
including an optical path on a light emission side of the optical member, at least a portion
of the seal member surrounding the optical member, wherein

the first holding device comprises a fluid bearing formed between the prescribed

member and the seal member.

56. The exposure apparatus according to any one of Claims 46 to 55, further
comprising a liquid immersion device to fill a prescribed space between the optical
member and the prescribed member with the liquid when the first holding device is

holding the prescribed member.

57. The exposure apparatus according to Claim 56, wherein, when the first holding
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5 66. An exposure apparatus that exposes a substrate via an optical
member and a liquid, the exposure apparatus comprising: a first mover
that moves in a prescribed area, the prescribed area comprising a first
area opposed to the optical member, f\éecond area distant from the first
area, and a 10 third area between thé first area and the second area; a

deseeoRChoIgRY tHeasraseriesdaenBad emslhiqfithenfiisision\w@yioetherforms supply
prescribed area; a first holding device that releasably holds a prescribed

anesoberg@ Behidigeidpresetide the pricabsdespder when the first mover
and the second mover are both 15 distant from the first area; a second

holding device that is provided at the first mover and releasably holds the
prescribed member during exposure of a substrate held by the first mover,

5&nd a Tieckhodding adceuhatdsroioyidemhpittcos€laims e ve b anirther
releasably holds the prescribed member during exposure of a substrate

camedisiyghe second mover, wherein 20 when a plurality of shot areas on
the substrate held by the first mover are successively exposed, exposure

ends ai firshobasarciokeite thet $eselactiveldicondestattaimofigstioe the second

plurality of shot areas; and when a plurality of shot areas on the substrate
mbedd dndtiratsaocvesibatoen ane fistaessivdlthexposetkaexpdsure ends at a

shot area close to the third holding device 25 among the plurality of shot

areas.alsé¢ofd move mamaavie syhpaisbe ke atbeedaog ectethimtbé finsb6r, the second
wherein a distance between the shot area exposed last on the substrate
mbedd dnd tthetfirglv ea deer eamdt b e ecdraidacding atnidarsashorter than a
distance between a center of the 5 substrate and the second holding
device; and
59. The exposure apparatus according to Claim 58, wherein, in the third area,
connections of the first and second movement devices are transferred between the first

and the second movers.

60. The exposure apparatus according to any one of Claims 46 to 59, wherein, when
one among the first and the second movers is positioned in the first area, prescribed

process is performed at the other one positioned in the second area.

61. The exposure apparatus according to Claim 60, wherein

a position information of the substrate, held by the first or the second mover
positioned in the second area, is measured without mediation of liquid; and

a position of the substrate, held by the first or the second mover, having moved
from the second area through the third area to be positioned in the first area, is adjusted

based on the position information.



a distance between the shot area exposed last on the substrate held by
the second mover and the third holding device is shorter than a distance
between a center of the substrate and the third holding device. 10 68.
The exposure apparatus according to 3Ry one of Claims 46 to 67, wherein
the first and the second movers each]have a reflecting surface that is
6drradiafee dxyn HGRSMIBANANS HEEHrMiMLBQl nMeRSIMRTRENH of GIOSieRein
information of the first and the second movers; and when moving from the

third areafiesthadite sseen@ndiarvvien MnoviagnEemrtdtent selishaoppdsable to
the third area, movement of the first and the second movers is controlled

thswphithbtndreb@flecting surfaces do not pass under the prescribed
member held by the first holding device. 69. The exposure apparatus

accordifigrithepsessribed kaihesr4batthed bednetelith BOtheftivgtihalciacgtidavise is
substantially flush with a surface of the substrate held by the first mover,

5 hend\atfiftbeaoed Huadisgfdavied sicle fivat melistantcefrdmiiheidptiedrsion region
member is longer than that for the fourth area, are formed on the first

ormia preandbateneoaiedisaiaraddtortioat iy esesbaanarendytoh eld HydhEimmersion
second holding device; a sixth area that is substantially flush with a

regioficarel dfidfasubstaterdeld bydhelafibesaotind suovenatihe Rogaverthe liquid
area that is formed such that the distance from the optical 178 member is
imovegsiothaygitreddes tue sixith cortacavd trotheed i drehet bp dhenfivstmaoeer; and
are located lateral to the prescribed member held by the third holding
devicegfeardhe/ipegsenibethmérobetiteatihiad beea ol they fthet fredodaidipdduaca is
the first area to the third area, movement of the first and the second
10  heallawetle shimhtial Hed) sievicehatt ttieesds diithnamct thereevibirthicaidampassion region
below the prescribed member held by the first holding device. 70. An
orettiequeser dppdareimbdhatreapetesta trehabate eneeanregitocathediddricuntkesion
region and the second mover are put into relative motion such that the liquid of the liquid

immersion region does not make contact with the substrate held by the second mover.

15 63 An exposure apparatus that exposes a substrate via an optical member and a
liquid, the exposure apparatus comprising:
a first mover that moves in a prescribed area, the prescribed area comprising a
first area opposed to the optical member, a second area distant from the first area, and a
third area between the first area and the second area;
20 a second mover that moves independently of the first mover in the prescribed
area;
a first holding device that releasably holds a prescribed member so as to be
opposed to the optical member when the first mover and the second mover are both
distant from the first area;

25 a second holding device that is provided at the first mover and releasably holds
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liquid, the exposure apparatus comprising: 10 a mover that holds a
substrate and can move in two-dimensional directions, the mover having
substantially a rectangular shape along the two-dimensional directions; a
first holding device that releasably hoid%a prescribed member so as to
oppose the optical member when the mover is distant from the optical

theGiateeibed aeeapel dakhgedsdce b tivesie adl@bihgetoreeraver; and
releasably holds a 15 prescribed member during exposure of the

substrat@ihg lsbhyinhedvieeanaanchretliriing s treondned\aicantoreideshily holds

three side faces among four side faces of the mover, to measure position

thinpeesaeiied iesrtiverraonay kxpodiectiba egperdicidasyiehétecond mover, wherein
two-dimensional directions, wherein the mover has four corners,

opposttidiist tnel aigissdome mbest seadI2Raifcasacanddnadinggilevioppssable to

positioned at a corner at which the reflecting surface is formed at only
thonetiidenfisathaf. the two adjacent side faces, among the four corners of

the mover. 71. The exposure apparatus according to Claim 70, wherein

movenakeat hkthesndver néribesahitdiietbsocihéhbbyitacstiet fackeingfdbéace is
mover on which are formed the reflecting 179 surfaces do not pass under

hethiebp reaibendrheltingrdeeidenyf the first molelinonvilenitie [TGUiA idevision region
manufacturing method that uses the exposure apparatus according to
orathg presaidetamesertis mibvad/Sntanhexpesune meatheditor, thecligsishiaiynersion
exposing a plurality of shot areas on a substrate held by a mover via an
regjuticaartbenivat anod dicarelp tih éntoethad,/ e onopioaingrhat iz ther tigass ppther liquid
initiating exposure of the substrate held by the mover, of releasing a
inpressiobeegioe rides o Iohdtke @ dirschalitnthel svise ato e ddp¢hegpesedyer; and
the 10 optical member from the first holding device, and of holding the
prescréfited tmepnéserNveth member that had been held by the first holding device is
held by the third holding device of the second mover, when the liquid immersion region
on the prescribed member is moved onto the measurement region, the liquid immersion
region and the second mover are put into relative motion such that the liquid of the liquid

immersion region does not make contact with the substrate held by the second mover.

64. The exposure apparatus according to Claim 62 or 63, wherein

a plurality of shot areas are set on the substrate; and

after forming the liquid immersion region on the measurement region and
performing a prescribed measurement, exposure is initiated from a shot area close to the

measurement region among the plurality of shot areas.

65. The exposure apparatus according to any one of Claims 46 to 64, wherein
when a plurality of shot areas on the substrate held by the first mover are

successively exposed, exposure ends at a shot area close to the second holding device
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a second holding device provided at the mover; a second process, after
holding of the prescribed member by the second holding device, of
acquiring alignment information in a measurement region provided on the
mover opposably to the optical membgy;. 15 a third process, after acquiring
the alignment information, of initiating exposure from a first shot area

artbvRetiie pherariepstisaniensdeaitn among the plurality of shot areas; a
fourth process of ending exposure at a last shot area close to the second

holding/evicplamandiradalureldyotishaimrteas halthy it spcone ssowdterre
ending exposure of the plurality of shot areas on the 20 substrate, of

sucTRYHNg: Mexpessl, suebsthakiis apiishbtasbrrsans theetisied dott mejdindce
device are opposed, and of releasing the prescribed member from the

arsecg itk pdleangy desiee aggad. of holding the prescribed member with the
first holding device such that the optical member and the prescribed
member are opposed. 25 74. The exposure method according to Claim
73, wherein the first through the fifth 180 processes are executed in a

6Gtate idwbigosusppaatua thghtgrosesiasubstface/iada optival orindddr and a
member is filled with liquid. 75. The exposure method according to Claim
ligldd whe exivosur thepsaaanccpnaquésiag:5 while a liquid immersion region on
the prescribed member held by the second holding device is being moved
to the aféssureveettiatagaves imey presonibetitheantheqrrs aiwdocdled ceugirising a
that liquid of the liquid immersion region does not make contact with the
fiistbetzatpp deelti tb it e pticalanehib @6 a Bheoan posu distaet hothabedidiingrda, and a
any one of Claims 73 to 76, wherein a distance between the
thircarsareeheedrdgpdirsindethantirgtesteobademes, shorter than a distance
between the measurement region and a center of the substrate. 77. The
exposarecopthod\ectbat mgves amje pered erfitGl aihtise A& soniGyernethepthscribed
area;

a first holding device that releasably holds a prescribed member so as to be
opposed to the optical member when the first mover and the second mover are both
distant from the first area;

a second holding device that is provided at the first mover and releasably holds
the prescribed member during exposure of a substrate held by the first mover, and

a third holding device that is provided at the second mover and releasably holds
the prescribed member during exposure of a substrate held by the second mover, wherein

when a plurality of shot areas on the substrate held by the first mover are
successively exposed, exposure ends at a shot area close to the second holding device
among the plurality of shot areas; and

when a plurality of shot areas on the substrate held by the second mover are

successively exposed, exposure ends at a shot area close to the third holding device

among the plurality of shot areas.
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15 distance between the second holding device and the last shot area is
shorter than the distance between the second holding device and the
center of the substrate. 78. A device manufacturing method that uses the
exposure method according to any on of Claims 73 to 77. 20 79. An
exposure apparatus that exposes a substrate via an optical system and a
liquid, the exposure apparatus comprising: a placement table on which the
substrate is placed; a prescribed member, the liquid being held at a lower

e BuUrfaceef dkpospicadp2rasikierordiiy thepieseshedaemaeinvhen an
upper surface of the placement table is 181 distant from the lower surface

of the ggiitahcybtemtcanteshoppest sxsrsitrathahstpabisrthe hvlessyitredirst
member, wherein the placement table comprises a mooring portion that

mtsR0TGtHY socots Hoddiptederibed sipmbahand aiRtantichbtecaivecdhiat of the
receives exposure light from the optical 5 system via the liquid, and a

subetrtiel anartlesieductietdinggeises which, after the prescribed member is
moored to the mooring portion, effects relative movement of the

placenaelidtéablcoatvietinethegticahrystepositcaghai the dighsiglazd Haddlbwette second
surface of the optical system does not make contact with the substrate

mplaceddihéithipldeddientitaide id hBAeMiharex pixtamecappacatus crtardinge
to Claim 79, wherein, when a non-effective area is set on the substrate,
substrtae the tive érirtheohdineedtadtive area and the liquid is allowed. 15 81.
An exposure method for exposing a substrate via an optical system and a
liquid, the method comprising:
68. The exposure apparatus according to any one of Claims 46 to 67, wherein
the first and the second movers each have a reflecting surface that is irradiated
by measurement light to perform a measurement of position information of the first and
the second movers; and
when moving from the third area to the first area, and/or when moving from the
first area to the third area, movement of the first and the second movers is controlled

such that the reflecting surfaces do not pass under the prescribed member held by the

first holding device.

69. The exposure apparatus according to any one of Claims 46 to 68, wherein

a fourth area that is substantially flush with a surface of the substrate held by the
first mover, and a fifth area that is formed such that a distance from the optical member is
longer than that for the fourth area, are formed on the first mover and are located lateral
to the prescribed member held by the second holding device;

a sixth area that is substantially flush with a surface of the substrate held by the

second mover, and a seventh area that is formed such that the distance from the optical
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a placement step of placing the substrate on a placement table; a holding
step, when an upper surface of the placement table is distant from a
lower surface of the optical system, of holding the liquid at the lower
surface of the 20 optical system Withgﬁgrescribed member; and a step of
supporting the prescribed member with a support member; wherein the
mMBRAGEMEIN P AP TNRN R IR BIROIHIGaPaISiGfY et darrasedydnasver hel are
prescribed member and an optical receiver that receives exposure light
lobasal taeeptisdesyeteribvibriembauidl@bg the thizamishlistpe\s dortier
comprised, after the prescribed member is moored to the 182 mooring
portionyigfrefiecimpfretative thiayersews ticthiespiacemedibtdipdenaind tiret area to
optical system such that the liquid at the lower surface of the optical

theysirhadaesoimeakef tantast avditibecsuhstiadedpidsedrarotied such that the
placement table. 5 82. The exposure method according to Claim 81,

fiftthaneithewbamih amasbisstbatoarere [FaRtidodinesiestiale bgahtaitst holding

between the non-effective area and the liquid is allowed. 83. An exposure
desmig@aratus, comprising: two substrate tables on which are placed

substrates that receive an energy beam 10 from a projection optical

system, each of the substrate tables being independently movable in two

dimensions; a liquid holding mechanism that holds a liquid in a local space
7Metwedm axposere popivatay et @upgeetianuipticid systenoptivdlthember and a

substrate, wherein after irradiating the substrate on one of the substrate
lidallethewttpasuenaypariteswconiprigiaghe liquid, positions of the two

substrate tables are exchanged in order to irradiate the substrate on the

other sunstrat¢htalblel dvithstitsteatp @aadreatightyvand &vprdsueisonal elinbetiass, the

further comprised which, when exchanging the positions of the two
meubshaitingedolestani alfya e medtynguld rostiapshalbhg sk ava-thmengpantiboi sicieons;

of the

a first holding device that releasably holds a prescribed member so as to oppose

the optical member when the mover is distant from the optical member;

a second holding device that is provided at the mover and releasably holds a
prescribed member during exposure of the substrate held by the mover; and

reflecting surfaces that are provided at three side faces among four side faces of
the mover, to measure position information for the mover in a direction perpendicular to
the two-dimensional directions, wherein

the mover has four corners, opposable to the optical member; and

the second holding device is positioned at a corner at which the reflecting
surface is formed at only one side face of the two adjacent side faces, among the four

corners of the mover.

71. The exposure apparatus according to Claim 70, wherein movement of the mover

is controlled such that the side faces of the mover on which are formed the reflecting
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projection optical system such that the liquid is held at the lower portion of
the projection 20 optical system; and wherein a mooring portion is formed
on each of the two substrate tables, which temporarily moors the
prescribed portion removed from the %er portion of the projection
optical system; and a control portion is further comprised which, controls

suriguEe e hEke inder 2beprosirisedtalRienesueh thatibenetisdldianaiiace.
in order, between a state in which the 183 prescribed member is moored

to the mooring portion of one of the substrate tables, a state in which the
prescribed member is set at the lower-portion side of the projection

72pticalsyistérs nand actaiagmathich the Hestitegsoembppdeamoacest tiing to
the mooring portion of the other substrate table. 5 84. The exposure
angparafclaesouding 1o, Claim 83, wherein, after the state in which the
prescribed member is moored to the mooring portion of the other
substrate table, the control portion effects a transition, in order, to a state
in which the prescribed member is set at the lower-portion side of the

73rojechoregptinaksysthoa. fbo Sicddsyeyngosngpplatlgyactsidirges on a
Claim 83 or 84, wherein each of the two substrate tables comprises a

substratediel dholdingpetioia thadptoaltiopmibse subltyai; thechpdsiticompfithe:
mooring portions of the two substrate tables are mutually 15 different. 86.
The expiisuearps@ios waodidiing expdsune 8btHeditestrateisingthe mover, of
alignment optical system that is provided at a position distant by a
rejeassoyibeuleacnibed tfromiéh e forbjee tivet bpttiahsistiemsarsd theveadpposed to the
alignment marks on the substrate, wherein
optical member from the first holding device, and of holding the prescribed member with
a second holding device provided at the mover;

a second process, after holding of the prescribed member by the second holding
device, of acquiring alignment information in a measurement region provided on the
mover opposably to the optical member;

a third process, after acquiring the alignment information, of initiating exposure
from a first shot area close to the measurement region among the plurality of shot areas;

a fourth process of ending exposure at a last shot area close to the second
holding device among the plurality of shot areas; and

a fifth process, after ending exposure of the plurality of shot areas on the
substrate, of moving the mover such that the optical member and the second holding
device are opposed, and of releasing the prescribed member from the second holding

device, and of holding the prescribed member with the first holding device such that the

optical member and the prescribed member are opposed.

74. The exposure method according to Claim 73, wherein the first through the fifth
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20 the control portion performs exchange control so as to move one
substrate table along a first path from a position at the projection optical
system to a position at the alignment optical system such that the two
substrate tables pass each other cIosF 6) a midpoint between the position
at the projection optical system and the position at the alignment optical

proystess avehilethe@iner sulesiiataithtiepacyen alkgie ansisionGdsod e of the
25 the position at the alignment optical system to the position at the

ofRicikaiipnbeptichl284vigy sy, and wherein one substrate table occupies
the first path in both directions, while the other substrate table occupies

the second path in both directions. 5 87. The exposure apparatus
according to Claim 86, wherein the mooring portions are provided such

73hat, whenetmiwe medstchie daddlie aseChasitionechaear, tinetmishaoimd, ptbeess,
mooring portion of one substrate table is positioned on a side close to the

whiteer liguixbiratectaiole ravivle shehspmsodrdrirembéitiveldthe tredesisatenolding
table is positioned on a side close to the one substrate table. 10 88. An

dexigoRUreimetiovdd conhprissagu@aten efivnvingvendepefnitentipyertiseontrolled
dimensions, two substrate tables on each of which is placed a substrate
suich pae liguhot ier dig ielaimfrasion pegiectioesapiicabkeysiatact Wit liogisdibstrate
holding step of holding a liquid in a local space between a lower portion of
hethicbpribeatimveioptical system and the substrate; and an exchange step,
after irradiation of the substrate on one of the substrate tables with the
energy beam via the liquid, of exchanging positions of the two substrate
tables in order to irradiate the substrate on the other substrate table with
76he exphseretigirerwti2itthec ticfirdy tolayeome of Claims 73 to 76, wherein a
distance between the measurement region and the first shot area is shorter than a distance

between the measurement region and a center of the substrate.

77. The exposure method according to any one of Claims 73 to 77, wherein the
distance between the second holding device and the last shot area is shorter than the

distance between the second holding device and the center of the substrate.

78. A device manufacturing method that uses the exposure method according to any

one of Claims 73 to 77.

79. An exposure apparatus that exposes a substrate via an optical system and a
liquid, the exposure apparatus comprising:

a placement table on which the substrate is placed;

a prescribed member, the liquid being held at a lower surface of the optical

system with the prescribed member when an upper surface of the placement table is
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a prescribed member is attachably and detachably set at a lower-portion
portion of the projection optical system so as to hold the liquid at the
lower portion of the projection optical system at the time of the exchange
of the positions of the two substrate tf@les; 25 a mooring portion which
temporarily moors the prescribed member removed 185 from the lower

disariigroaf thel priestiqacepiicat sysiensisfarmeastion each of the two
substrate tables; and a control step is further comprised, at the time of the

exchaagappiotienpenigionat efifbertvmsphsidtedahieshdn amatephthe
movement of the two substrate tables so as to 5 transition, in order,

betweete plataiadnt wbiehcthepprescer ipedrmg phieioisthae asegp deatile mosrkinge
portion of one the substrate table, a state in which the prescribed member
pris@ébedtniem pwerdoantipni o ntéenioftiraprajecikorxqidoad Hysteionatie aptical
state in which the prescribed member is moored to the mooring portion of
sydenothietibdiquibstiade table. 10 89. The exposure method according to
Claim 88, wherein in the control step, after the state in which the

prescribeshins mheosisooted tottprisadavinighpaftevnief sreaibed member is
substrate table, a transition is effected, in order, to a state in which the

mpoesttibet meonlres ptset, atffbetd opvativeariovesieie of the paogeotiatrtable and the
optical system. 15 90. The exposure method according to Claim 88 or 89,
optibelreystemduc that thol guhdtzatretidies sufapeisétha spiisitaiastboidiogs not
portion that suctions the substrate; and positions of the mooring portions
makeeaokaof With tive sisstrteltabtesraties pladerabytdifitderent. 20 91. The
exposure method according to Claim 90, wherein an alignment optical
system that detects alignment marks on the substrate is
80. The exposure apparatus according to Claim 79, wherein, when a non-effective
area is set on the substrate, contact between the non-effective area and the liquid is

allowed.

81. An exposure method for exposing a substrate via an optical system and a liquid,
the method comprising:

a placement step of placing the substrate on a placement table;

a holding step, when an upper surface of the placement table is distant from a
lower surface of the optical system, of holding the liquid at the lower surface of the
optical system with a prescribed member; and

a step of supporting the prescribed member with a support member; wherein

the placement table comprises a mooring portion that temporarily moors the
prescribed member and an optical receiver that receives exposure light from the optical
system via the liquid, and

a control step is further comprised, after the prescribed member is moored to the
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provided at a position distant by a prescribed amount from the projection
optical system; and 25 in the control step, exchange control is performed
S0 as to move one substrate 186 table along a first path from a position at
the projection optical system to a pos'itgin at the alignment optical system
such that the two substrate tables pass each other close to a midpoint

mbeting arttienposiitstaddiel sioeeitverapiiced Seshiieash i Ragitianeadptical
the alignment optical system, while the other substrate table moves along

systeecad pathtiedigiidhe thosties stifaecadpmanepticntigsicy siesn notthake
position at the projection optical system, and one substrate table

copeaitigth ihe Subtipathpradeatbrrifeqiiabemerhitetiiee other substrate table
occupies the second path in both directions. 187 ABSTRACT An
exposure apparatus (EX) comprises a liquid immersion system (1), a first
mover (4), and a prescribed member (30). The exposure apparatus (EX)

8EXposThaeipsesinstratenhdd)ace atirppiodl aine S evi{Ere)namchenligibioh {2k tive area
The liquid immersion system (1) performs supply and recovery of the
is lsgtiggh th@3uiheaterstomavebddyeeartheave affecfivet acear(d e dingicain dtded.
the liquid (LQ) between itself and the optical member (FL). The
prescribed member (30) is removed from the first mover (4) when the first
mover (4) withdraws from a position opposing the optical member (FL),
83and camnléxpadartrepparad(Lc)rpeisiren itself and the optical member
(FL).
two substrate tables on which are placed substrates that receive an energy beam
from a projection optical system, each of the substrate tables being independently
movable in two dimensions;
a liquid holding mechanism that holds a liquid in a local space between a lower
portion of the projection optical system and the substrate, wherein
after irradiating the substrate on one of the substrate tables with an energy beam
via the liquid, positions of the two substrate tables are exchanged in order to irradiate the
substrate on the other substrate table with the exposure light, and
a prescribed member is further comprised which, when exchanging the positions
of the two substrate tables, is attachably and detachably set at a lower-portion side of the
projection optical system such that the liquid is held at the lower portion of the projection
optical system; and wherein
a mooring portion is formed on each of the two substrate tables, which
temporarily moors the prescribed portion removed from the lower portion of the
projection optical system; and

a control portion is further comprised which, controls movement of the two

substrate tables, such that there is a transition, in order, between a state in which the
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prescribed member is moored to the mooring portion of one of the substrate tables, a
state in which the prescribed member is set at the lower-portion side of the projection
optical system, and a state in which the prescribed member is moored to the mooring

portion of the other substrate table.

84. The exposure apparatus according to Claim 83, wherein, after the state in which
the prescribed member is moored to the mooring portion of the other substrate table, the
control portion effects a transition, in order, to a state in which the prescribed member is

set at the lower-portion side of the projection optical system.

85. The exposure apparatus according to Claim 83 or 84, wherein

each of the two substrate tables comprises a substrate holding portion that
suctions the substrate; and

positions of the mooring portions of the two substrate tables are mutually

different.

86. The exposure apparatus according to Claim 85, further comprising an alignment
optical system that is provided at a position distant by a prescribed amount from the
projection optical system and detects alignment marks on the substrate, wherein

the control portion performs exchange control so as to move one substrate table
along a first path from a position at the projection optical system to a position at the
alignment optical system such that the two substrate tables pass each other close to a
midpoint between the position at the projection optical system and the position at the
alignment optical system, while the other substrate table moves along a second path from

the position at the alignment optical system to the position at the projection optical
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system, and wherein
one substrate table occupies the first path in both directions, while the other

substrate table occupies the second path in both directions.

87. The exposure apparatus according to Claim 86, wherein the mooring portions
are provided such that, when the two substrate tables are positioned near the midpoint,
the mooring portion of one substrate table is positioned on a side close to the other
substrate table, while the mooring portion of the other substrate table is positioned on a

side close to the one substrate table.

88. An exposure method, comprising:

a step of moving, independently in two dimensions, two substrate tables on each
of which is placed a substrate to receive an energy beam from a projection optical
system;

a liquid holding step of holding a liquid in a local space between a lower portion
of the projection optical system and the substrate; and

an exchange step, after irradiation of the substrate on one of the substrate tables
with the energy beam via the liquid, of exchanging positions of the two substrate tables
in order to irradiate the substrate on the other substrate table with the exposure light via
the liquid; wherein

a prescribed member is attachably and detachably set at a lower-portion portion
of the projection optical system so as to hold the liquid at the lower portion of the
projection optical system at the time of the exchange of the positions of the two substrate
tables;

a mooring portion which temporarily moors the prescribed member removed
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from the lower portion of the projection optical system is formed on each of the two
substrate tables; and

a control step is further comprised, at the time of the exchange of the positions
of the two substrate tables, to control the movement of the two substrate tables so as to
transition, in order, between a state in which the prescribed member is moored to the
mooring portion of one the substrate table, a state in which the prescribed member is set
at the lower-portion portion of the projection optical system, and a state in which the

prescribed member is moored to the mooring portion of the other the substrate table.

89. The exposure method according to Claim 88, wherein in the control step, after
the state in which the prescribed member is moored to the mooring portion of the other
substrate table, a transition is effected, in order, to a state in which the prescribed member

is set at the lower-portion side of the projection optical system.

90. The exposure method according to Claim 88 or 89, wherein

each of the two substrate tables comprises a substrate holding portion that
suctions the substrate; and

positions of the mooring portions on each of the two substrate tables are

mutually different.

91. The exposure method according to Claim 90, wherein

an alignment optical system that detects alignment marks on the substrate is
provided at a position distant by a prescribed amount from the projection optical system;
and

in the control step, exchange control is performed so as to move one substrate
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table along a first path from a position at the projection optical system to a position at the
alignment optical system such that the two substrate tables pass each other close to a
midpoint between the position at the projection optical system and the position at the
alignment optical system, while the other substrate table moves along a second path from
the position at the alignment optical system to the position at the projection optical
system, and one substrate table occupies the first path in both directions, while the other

substrate table occupies the second path in both directions.
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ABSTRACT

An exposure apparatus (EX) comprises a liquid immersion system (1), a first
mover (4), and a prescribed member (30). The exposure apparatus (EX) exposes a
substrate (P) via an optical member (FL) and a liquid (LQ). The liquid immersion
system (1) performs supply and recovery of the liquid (LQ). The first mover (4) can
move in a first area (10), and can hold the liquid (LQ) between itself and the optical
member (FL). The prescribed member (30) is removed from the first mover (4) when
the first mover (4) withdraws from a position opposing the optical member (FL), and can

hold the liquid (LQ) between itself and the optical member (FL).



