1 DESCRI PTI ON EXPOSURE APPARATUS, EXPOSURE METHOD, AND DEVI CE
MANUFACTURI NG METHOD 5 TECHNI CAL FI ELD The present invention
relates to an exposure apparatus and exposure nethod to expose a
substrate via a liquid, as well as to a device nmanufacturing nethod.
Priority is clainmed on Japanese Patent jApplication No. 2005-261888,
filed on 10Septenber 9, 2005, and Japanese Patent Application No.
2005- 286487, filed on Septenber 3MESCRBIIONe contents of which are
i ncorporated herein by reference. BACKGROUND ART Anpbng exposure
systens used in photolithography processes, liquid imrersion 15type
exposure systens in which a space of the optical path of the exposure
light is filled VEXPOSUREQNFPARANTYSAEXROSURE RETHODKROSR DBMIEEL hi s

i quid, such as for exanple those disclosed in the follow ng Patent

Docunents 1 and 2, are well knonorabTuedsGivergomnl ti-stage type
exposure systens conprising a plurality of substrate stages to hold
substrates, such as those disclosed in the follow ng Patent Documents
3to 6, are well 20 known.

TECHNICAL FIELD
The present invention relates to an exposure apparatus and exposure method to
expose a substrate via a liquid, as well as to a device manufacturing method.
Priority is claimed on Japanese Patent Application No. 2005-261888, filed on
10  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

15  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
20 known.

Patent Document 1: Japanese Unexamined Patent Application, First Publication No.

2004-289126

Patent Docuinent 2: Japanese Unexamined Patent Application, First Publication No.

2004-289128

25  Patent Document 3: Published Japanese Translation No. 2000-511704 of the PCT



Pat ent Docunent 1. Japanese Unexam ned Patent Application, First
Publ i cati on No. 2004-289126 Patent Docunent 2: Japanese Unexam ned
Pat ent Application, First Publication No. 2004-289128 25 Pat ent
Docunent 3: Published Japanese Transl ati on No. 2000-511704 of the PCT
2 International Application Patent Document 4: Japanese Unexam ned
Pat ent Application, First Publication No. 2000-323404 Pat ent
Docunent 5intpmaiignghépplFaiemese Transl ation No. 2001-513267 of the PCT
5International Application Patent Docunent 6: Japanese Unexam ned

Pat ent App/Patcat Pammefi 4: Jopaieds| Ureasmined Ratent2(plicdnd, Hisst Phigich@BURE OF

| NVENTI ON 10 PROBLEMS TO BE SOLVED BY THE | NVENTI ON In an
exposure spso®iri4sed in photolithography processes, when the liquid

i mrersion nmethod is applied, it is required that the substrate be

subj ect ed PatefXNPRSHICEt P POBRGSH Npasdst TednelbtidyNo.PO01 3€319710F thd FCT
mul ti-stage type exposure systens, an operation is perforned in which

a plurakit ¥ntehatidhRPApRicRit ages are arranged in succession on an
15exposure station; and when the |iquid exposure nethod is applied to

a multi-st ??l%%tgg&%nﬁﬁlp@ §5Haﬁ%s%m%91ﬁ1l3§ 9ateﬁtt‘flfﬂpﬁcitﬁﬁpﬁ ﬁs@?ﬁblkﬁﬁ&n NQE

operation o itioning substrate stages a
2002-158168

DISCLOSURE OF INVENTION
10 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
15  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
20  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

25  drawings illustrating the embodiments. However, parenthesized reference characters



t he exposure station be perforned rapidly, and that substrate
exposure be perforned efficiently. An object of this inventionis to
provi de an exposure apparatus, exposure 20 nethod, and device

manuf act uri ng nmet hod, enabling efficient and satisfactory exposure
via a liquid. MEANS FOR SOLVI NG THE PROBLEM The present

I nvention adopts the follow ng configuration corresponding to the

25dr awi ngsaffiked tortherespertivh eleaepiscirergigraly exrammesert thengredamends iapd they do not
reference characters 3 affixed to the respective elenents are nerely
exanpl es dimithiesespicamedementand t hey do not |imt the respective

el enents. According to a first aspect of the invention, an

exposur e appar atAkcofdiag toMikhageRuTese Aveitda! Atb:Sobit: apb@a@s (IR} Wirh
menber (FL) and a liquid (LQ is provided, 5conprising: a liquid

| mrer si on sy M i Y/ OVl jquid
(LQ: o 11 TEpER bl ek ShiTR AURBFRIid ERME Ol B8Pa 0L
whi ch and the opti cal nber .(FL) the |]qui L can he hel d; d a
prescr i%beacomﬁ ' E%@?ﬁf cIst L4, gl)ftij%??%ﬂ%{}‘%up?@)m\aﬁrf’%d’ ng%ﬁg‘? om
a position,. op(ﬁosed to the o?t i cal menber (FL), is renoved fromthe
first novdiqWuiLQha fisgmeeh (Drthetanases it Ersh ptep HY) awd bpayeep mbjch and the
liquid (LQ can be held. . According to the first aspect of the
i nvent i on,optigelmernieer (Fhetheiliqguid (t¥)eman habeldparelcs presaribed encopter () that,
menber, the space between the optical nmenber and the prescribed
menber canwvlagrthe fitse nioveb@h) Wwithldesy svirdrh alpositibal oppaded Rathe ottt epitfer (FL),
the availability factor of the exposure apparatus can be suppressed.
is removed from the first mover (4) and between which and the optical member (FL) the

10 liquid (LQ) can be held.

According to the first aspect of the invention, even when the first mover has
moved from the optical member, the space between the optical member and the prescribed
member can continue to be filled with liquid, so that reductions in the availability factor
of the exposure apparatus can be suppressed.

15 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

20 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 mover has

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

25 member can continue to be filled with liquid, and the prescribed measurement can be



15According to a second aspect of the invention, an exposure
apparatus (EX) which exposes a substrate (P) via an optical nenber
(FL) and a liquid (LQ is provided, conprising a first nover (4) that
noves in a first area (10) and between which and the optical nenber
(FL) the liquid (LQ can be held; a prescr4bed nenber (30) that, when
the first m)ver@é4) W t hdr aws fromthe optical nenber (FL), is
removed f resiormed fni thiststae seghes redugtionsria theeavadahilitphacthr eftbe exgosomst i cal
menber (FL) the liquid (LQ can be held; and a neasurenent device
(100) t hatappsraps@dn dedumiressée prescri bed menber (30) and performs a
prescri bed nmeasurenent (30). According to the second aspect

of the inventi omccBidil Wehirll ASpect 68the 'ilﬁr\éﬁtfioﬂ"%ﬁ eﬁ%ﬁéﬁf& dpp amdshﬁnch

optical nenber, the space between the optical nmenber and the

prescri be t t he
prescri bega ﬁéaegﬁggﬁ%%?@@g%%b% c%i%%lerﬁ %FH %ﬁt# iﬁld{tﬁgls%mﬁ?%ia
reductions in the allablllt factor, of. the exposur ar.at us n
b suppr oSSBrisIng 2 rst maver () the Paves e Arfre ALl Deree, Wiy prdde
an exposure apparatus_which exposes a substrate (P) via an opti cal
nmenber (FLbetlﬁﬂdn%IanqfcﬁﬂLhthFU@lldl (& rcawy beibeld; a preegs éunmmkgr@qﬁh%twhen
nover (4) that noves in a first area (10) and between which and the
optical nehbérst (et {@hevithdguisdrorh Qe aptinalbeerhisdr(FL )ais peres eadi fomd threefidste r
(30) that, when the first nover (4) withdraws fromthe optical
menber ( FL)moves (4)efia betvdeh @ thecopticilsheribat§FLY the liauid (D)) \weeBe AAG; ddex
optical nenber (FL) the liquid (LQ can be held; and a terrperature

controll erterﬁ%é'r%ré &ﬁ‘ftroll& | )ihgked gﬁ)tw&ehedt He EsrchB&g

. 3
adjusts at 10 | east one a tenperature of "an obj ect ) adj ace

t he pr scr [ L

accor dPng | 43??%62@1?%2&13@%@%%?? bR HBlssbris e BiSrti ekt o f'm%a

nover has noved fro p ggtbs menber, the space betvveen t he

opti cal né??ﬁ%‘?ratéfﬁ‘ﬂo Shatin ‘bed menber can continue to be filled

with liquid, and tenperature adjustnent can be 15perforned in this

state, so that Asgeidingdadhg thirdiespest af theiivention, fexen whenthetfisgt raoiso bag e

apparatus can be suppressed. According to a fourth aspect of

t he i nvenmaed fam theppsicalenaprarthaé scobeteiver kpoptisalansuba tand tie frEcribed

via an optical nenber (FL) and a liquid (LQ is provided, conprising

3/h fi L st maveiber 4dn tdtinue Ry BSfilled with iigeid, @fd&@m{aé;@turaadmﬁﬂn)enﬁm Heet ween
ic

15  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

20  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

25  (5), between which and the optical member (FL) the liquid (LQ) can be held.



20 and the optical nenber (FL) the liquid (LQ can be held; a second
nover (5) that noves in a second area (10, 20, 62) and between which
and the optical nmenber (FL) the liquid (LQ can be held; and a
prescri bed nmenber (30) that is attachable to and detachabl e from each
of the first nover (4) and the second novep (5) and that, in a state
in which the prescribed nmenber (30) is renoved fromthe first

nover (4) and fr ohtaording bcibadourtvaspect Bf e, invratipp.cayensihen thenfirst inever and
optical nenber (FL) the liquid (LQ can be held. 5 Accordi ng
to the fouthtkemapeatvenhaveleach withddaivarfrors ieroptbslimmérhieerf the spacetbesvecanict
t he second nover have each withdrawn fromthe optical nenber, the

space bet vgfiRallimB&H dnddhe pRE®DEd Aitdhtlel BarPEdinnd RASE MRABEEL BANd, so that
continue to be filled with liquid, so that reductions in the

avai | abi | i f . lhe. r SHAW )
5Accor di ng %th)ﬁ% ?Jf'tth E agésli&g%:lﬁgg g#?#r?gﬂ?eg%%%%%?&gﬁug%ﬁos ur é&g%’%gr at us
whi ch poses a subst.rate Vi a optical nenber (FL) and a.liquid
(L0 i b ov dedSecaring ect fifh a¥ept Stnd By oy g5 Friorurrpbarahi wdhich o
area (10, 20, 61) and between which and the optical nenber (FL) the
liquid (LCGFPesss asabHentelP) yisuremigalmember(BL) anrhe lignid 65Q) is povidednd
area (10, 20, 62) and between which and the optical nenber (FL) the
liquid 10 dom@risowrn finst melet; (4 xthet movesun ialfirstrayea 38) 20, iihparel betwiedn whick
imersion region (LR) of the liquid (LQ noves between a surface of

the auxi | ime)hd Sgtjcabim@mbesUPL) decliqfid {(IN@) éanbethelD¥ 8écond mover () ekavesives
the surface of the auxiliary (53) and a surface of the second nover

(5). in aABEHAHEY(10020, %9) ]gﬂcftsé@w@ap@ﬁitch Qhd {HeQ phiBM SRR (Fp}vthtgﬁgﬁiag

the liquid imersion region of the liquid in the space between

t
surfage ofq S AR hiAi AN BlatDeE) A BN A3 fuid Pl bl Eodibh AIRYBMAL

a surfa e skcond nover-, e Ooptli cal” pa can C

filled with Ljguid, so.that reductio in.the ailabiljt ct.or of
the expostBIddd ey hehfeene %ﬁﬁﬁ%@ﬁ%ﬂ@ﬁw &3 %&é@&ﬁfﬁ?%of{tﬁe 5% iy
aspect of the invention, a device manufacturing nethod which uses an
exposur e dAbar hetween the)suphcaef the aweliaytebranda syrfacq ofdhe sczond swven (5

to the sixth aspect of the invention, an exposure apparatus in which
reductions in avaicbaliig totthe fifhtaspecho &he ippntiss byl nwamgdihe liged immersion
devi ce manufacture. According to a seventh aspect of the invention,
an exposurregisRbha@ liquidknhe §pade between the surface of the auxiliary and either a surface
15  of'the first mover or a surface of the second mover, 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.
20 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

25 the first mover (4) in a position opposed to the optical member (FL), and disposing the



substrate (P) via an optical nenber (FL) and a liquid (LQ 1is

provi ded, conprising exposing the substrate (P) held by a first nover
(4), the exposure conprising positioning 25the first nover (4) in a
position opposed to the optical nmenber (FL), and disposing the 6
liquid (LQ between the optical nenber (FL§ and the substrate (P)

and holding the liquid (LQ between the optical nenber (FL) and a
prescri bediqidte?) Feswyen th eptieal sempen(Flyvad thegubstrae (b fzd hejdingdssi ng
the prescribed nenber (30) fromthe first nmover (4), retracting the
first noveiquidLQY wawedrethp opfidal arndepdgdind @ fréseribgt nembem® 1)) ¢tie Kofding
and 5 supplying and recovering the liquid (LQ to and froma space

bet ween t heftRPLidwidlcoMBANAE rdddving@i pr&ieriéesembaadoyBsBehe R0 mover (4),

According to the seventh aspect of the invention, even when the first

nover has f i . :

opt i cal - moiaring (hO el Ao o) BBl fHE BaGlon bijosBR AR RSP AR pud
with liquid 0 that reductjons i availability factor 10.of the
exposura aypEbheeceiotie i retle) g Fafi by beiSErbhe mPiS ec
of the inventjon, an exposure nethod to expose a substrate (P) via an
opti cal neReEber(EL) andiide Rrospaaddnemiyr BY. pr ovi ded, conpri si ng

exposi ng the substrate (P) held by a first nover (4), the exposure
conpri si ng posi tAwaidieg toltbe févesth aspece pf (hé)inventian,Eyen whemthedpstseaver das
the optical nmenber (FL), and disposing the 15liquid (LQ between the
optical nenbesd fdrh theedpdichltRerabdrsthe apare bRweeh dheldpitiak Membeércind dhd liﬁ@cribed
bet ween the optical nenber (FL) and a prescribed nenber (30), the

hol di ng ofméhigerl chflbMit@ M bé Bl1ADwWiETAMIANS, HArdBh&RME iP@E BRIy FR%r
fromthe first nover (4), and retracting the first nover (4) fromthe
ar

iti I FL); d ti
oSt 60 SARESE LA UBRBRL LoPl BRIREL( L) |, ond erecuting s

neasur enent device (100) provided at

t he 20 prescribed nber (30),. cording to the eighth, aspect
oot oe Prvent i orSeole Gratip atit asnepat The PLFntiShs o etpog i@ pose a

optical nenber, the space between the optical nenber and the
prescri beduhied) yiganemicalmenby BE) rrd 2 Henidi(kR) Isinjeivided, gpRPTiFng hi s
state a prescribed neasurenent can be performed, so that reductions
in the avaxbeding itheyubstate(P) beldthiyer fExipme verd4h preaexabsige comprising positioning
the first mover (4) in a position opposed to the optical member (FL), and disposing the
15 liquid {LQ) between the optical member (FL) and the substrate (P); holding the liquid
(L.Q) between the optical member (FL) and a prescribed member (30), the holdiﬁg ofthe
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
20  prescribed member (30).
According to the eighth aspect of the invention, even when the first mover has
moved from the optical member, the space between the optical member and the prescribed
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

25  can be suppressed.



25can be suppressed. 7 According to a ninth aspect of the invention,
an exposure nethod to expose a substrate (P) via an optical nenber
(FL) and a liquid (LQ is provided, conprising exposing the substrate
(P) held by a first nover (4), the exposure conprising positioning
the first nover (4) in a position opposed 7o the optical nmenber (FL),
and disposing the 5liquid (LQ between the optical nenber (FL) and

t he substrate (P)ccorbngiongnintheaspecyoif the(ih@ntipnt ancsxposne mepoidda kexposaber
(FL) and a prescribed nenber (30), the holding of the liquid

conpri si ngsubsthmy {Movid Meoticabmembed Ry abda LGEA)(LOQ) deprovided, icosiprisipger
(4), and retracting the first nover (4) fromthe position opposed to

the opti Caéxgaﬂl(iﬂ?ﬁ{e subdtiate @ heRAyUS FitsDehoér UF AR e)@ﬁ?ur@fcoo figﬁg%gﬁﬁéﬁiﬁg

of an objec 6) adjacent to thé prescribed nmenber 10(3

t enper at ur Fg Ll . I traller . .
Accordi ng tﬁ 83{%?&%&%\{4&lﬁgggé%@no?ﬁ@ﬁ‘g@tpﬁgéeg |c§¥1?1tetﬁ\r9§rn&%2’e{r?ﬁt&ﬁsz’of 1?1%%1%)
nover Rhas ,nov romthe. optical nber, t space b nthe . .
oot 1 cal o (PP ket e B D megr iy el it 0t Boipme i iauid
with liquid, and in this state tenperature adjustnent can be

per f or med, (L6 betvegen tlaenrticrlonember (ﬂqﬁéa@d@meamheﬁwem@éw}), i&e hpldéng of the
exposur e apparatus can 15be sijlppressed. According to a tenth aspect
of the i nVemid comprimgrepwsingehepreberibetl onantro $30)drcew et firstt reo(ePY 4 )y amd an
optical nmenber (FL) and a liquid (LQ is provided, conprising

exposi ng trogacinbshe fisembRr BRemile poditidrBdpptsdEio thédptidahBefbBIOFUN Sand
conprising positioning the first nover (4) in a position opposed to

the opti Caﬂ%ﬂgﬁﬂ%@(bé& bhe 0PN nhetR@e 0P8y b ct2(@? Edj%hpﬁgh‘%’aeg?{dﬁé? ‘E%Iﬁﬁyf

optical ne FL) and the substrate (P); holding t

bet we t ti.cal [PYAR™ l.escrl i [ L he

hol di g  Bopaty aﬁ%ﬁ’?%"%ﬁ%ﬁsﬁhsﬁa ;@@v‘ﬁsﬁn&s ¥ ﬁ%ﬂlf%?%%”f? HBfotler Doy (30)
fromthe first npver,.(4),. and retracting the first ver (4) fromthe
posi ti on opposeé\CPBrdﬂrggegodB? piath %ﬁ@%ﬁé?he(lﬁmn,ﬂoaﬂeaﬂr@eFﬁ%@rs% Rgver has

prescribed nenber (30) to a second nover (5), the attachnment )
conpri si ngn@sgdEim thefiptigalimembestba apaee betrwees fheapticalemerabgrtand theoprpessibed
to the optical nenber (FL) after

member can 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
15  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

20 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

25  positioning the second mover (5) at the position opposed to the optical member (FL) after



8 the retraction of the first nover (4) fromthe optical nenber (FL).
According to the tenth aspect of the invention, even when the first
nover and second nover have each noved fromthe optical nenber, the
space between the optical nmenber and the prescribed nenber can
continue to be filled with liquid, so that8reductions 5in the

avai lability factor of the exposure apparatus can be suppressed.
Accor di ng the refractian of the pies mafer (4 diomm theraptios] membeskPosur e net hod to
expose a substrate (P) via an optical nenber (FL) and a liquid (LQ
is provided, comxcosdingtocthp ositingspettefshidiatermion, deh Wiehdhdfirsambivérsind
nover (4), the exposure conprising positioning the first nover (4) in
a posi ti onscepRP®Eterthavé BRhGRIedatonTBIERPkicAlThombed e bRicB by n kicBftal
10 inmrersion region (LR) of the liquid (LQ between the optical
menber (F

(LAY fr om T REOS I TnEMSRRA Pl cdlPafflnd (8o R ik R o U s
53)., .th A t i Si [ the first 4 d
he. 1 hPrd R8O BYeT RDIRe PP TApPBH S AE P RGO iy or

contact; noving the |liquid imersion region (LR) fromthe surface of
the third mover A%gydingtoznsllih ampectsf the myeniivopoptcrpevee nethod tpgxpose a
novenment conprising noving the third nover (53) and the second nover
(5) toget hwbstrate(Ry vit at eptohl wember (Fp) oxd alifyid ¢LQ2 siravitied, anthpeigipgsi ng
the substrate (P) held by the second nover (5), via the liquid (LQ
moved to tdx@osityg flrGabsfatd (P hslayifipmever((3), theAeosidt B@mpAsihH Bosidiéding
aspect of the invention, the liquid imersion region is 20 noved in

the area hat #WReMovBe(4TH 4 pESAT offaSed Bithdo FRYULMeABE: @tgr%a f%lkh%n%g liquid

surface of the first nover or the surface of the second nover,
t hat tjhe ' 3 fdnue ot i ' L aujd, .ap
r eductlponggﬁ]e(}?{%% p%{l/%l @gﬁioﬁﬂ%yh@g%{%@ tget?w{a‘lf?ethgggt\({)%saﬁj Png Iﬁé’%ﬁ@&?ﬁ% gl'(l:ean
be suppressed. ) . According.to a 1 spect of th
Covent | on Ui (Remavhe b fgmieiarases (8) Rafafe sk af e b
of the above aspects is provided. 9 According to the 12th
aspect of Phto 3 syhee ponthidaeves £5Dathe meovement cRIRnTisE WRYIAg thefirst mover
exposure method in which reductions in the availability factor can be
suppr essed4) #cltbe thirdgmo eer453)3o getbearpimct staié of tither prosxrhitpnr camactxposng the
apparatus (EX) which
liquid tmmersion region (LR) from the surface of the third mover (53) to a surface ofa
15  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
20  moved in the area between the surface of the third mover and either the surface of the
- first mover or the surface of the second mover, 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

25  using an exposure method of the above aspects is provided.



5exposes a substrate (P) via an optical nmenber (FL) and a liquid (LQ
is provided, conprising a first nover (4) that noves in a prescribed
area, the prescribed area conprising a first area (SP1) opposed to
the optical nmenmber (FL), a second area (SP2) distant fromthe first
area (SP1), and a third area (SP3) betveen the first area (SP1) and
t he second area (SP2 a second nover (5) that npves independent|y of
the first nover 9{04‘31nﬂwthﬁé2tblﬂ§£§éwfﬁh@ﬂa?@@ﬂ devices en heananufagtuaedi ce
(212) that releasably holds a prescribed nenber (30) so as to be
opposed t ousihgamerpogert methodén which)reduatienstih éhefavaitabilivp fastor ¢a) baand t he
second nover (5) are both distant fromthe first area (SPl); a second
hol di ng dewuppeesfetlC) that is provided at the first nover (4) and

rel easably holds the prescribed nmenber (30) during exposure of a
substrate (P) hehecobding tvea [ith sdpectoi eie ifiventiom e efpdshireragpdrbfne (EX )nghich
device (5C) that is provided at the second nover (5) and rel easably

hol ds the pxRsedd BSrAIB(H) &ia dnIPlicA Widnit@r EPLNARUEA Bqsili (BQPIhsdviddde (P)
hel d by the Pg’gcond nover (5), ?{%herel n the second hol di ng device (40

I s provi dedo@bridihiea fitst ﬁlbvéquﬁ&lat(rﬂavé HEDprefifbed WEE TS prfkeibsd 410 t he

hol di ng of the prescribed nember (30) fromthe first hol di ng device
el mover T T G oBeh e el %;*5% %"533‘1@%3'%%?%)?? PR Ettaly
Lchggrxcggtang}g %ﬁﬁﬂ&a(s\?ﬁgqm% ansferr ﬁ%?eﬁ*&ﬁ%dmﬁpﬁ%é?hé&%
Phi rd ho dRgoagg eg‘i%%%asego R S e R
3hccoldi 1 gﬁe%%‘é’es?r SR gPlt i e 2] B Rt LB DR be

efficiently 10 gosed According to a 14t h atggct of th
i nvent i on, M§A 5&68 2 tappapreserstodogptinpl resmbe fsldher %@Wa‘#‘é (%P)
via an optlcal menber (FL) and a liquid (LQ. is provided, rising

a first moorstheagcopdmoverdobare bpthaligins Siom the frshaiea (Skle ﬁffe dHeg
area 5 conprising a first area (SP1) opposed to the optical nenber
(FL), a sedemct @£ thaf SPRgvidiidat thetfirstmaaver (e afd rebasablelzoldShd preseribgd a
third area (SP3) between the first area (SP1) and the second area
(SP2); a sercomdr (30yeuring=kposuat ofrmpubsrata (@ peld e titel firstafioven 64)f andsitthumbv er
(4) in the prescribed area; a first holding device (212) that
rel easabl yhsidingsleeicp (T akhdt igsovigeds thd 209ndsnoas (3) and e:lepyidy Reldi et he
optical nenmber (FL) when the first nover (4)
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
20  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.

25 According to the 13th aspect of the invention, the substrate can be efficiently



10 and the second nover (5) are both distant fromthe first area
(SP1); a second hol ding device (4C) that is provided at the first
nover (4) and rel easably holds the prescribed nenber (30) during
exposure of a substrate (P) held by theofirst nover (4); and a third
hol di ng device (5C) that is provided at the second nover (5) and
rel easabl gxposedls t he prescribed menber (30) during exposure of a
substrate (P) held by the second nover (5), 15 wherein the first
nover (4) and tAecwdingmnsa mbthesspédd bf the\irvention) dnhexpsage agbasatea ISR ich 0
the first area (SP1) over substantially the same path; and a position

of the seegideddibsfisle ¢B)Wik Bn bfdal BlenitRE(HT)a8H a \iﬁfﬁl(cjb)is bvided,

substantially the sane as a position of the third hol ding device (50

on the se gﬁﬁ Ep@ﬁ i .

inventi on? e@%ggfsﬁﬁog C %E)agh{elgf %%ateﬂ??%l%%g%%’g@% _ré%f:nﬁéﬁearea

(B0 ornpaes tateliadte Borpryd G5 thitaymPar GlidrcaRbieali)
liquid (L is_provided, conprising a first nover (4) that noves in a
prescri be@is@ptfomthe fipst é@él(g%éda@r e Rirdsgar (SEB heetereen thefirgfages (SEP)gnd
opposed to the optical nenber (FL), a second area (SP2) 25di stant
from the fhersstondraeea (SBP) ), second motdni(f)dhatmeaves 8RB petdently oh theHestimowr
area (SP1) and 11 the second area (SP2); a second nover (5) that

nmoves i ndependepréyribéd 488, f firshol i Aevicd |2 12 tHab felesata g hblied é)aése{:lbecﬁ
first holding device (212) that rel easably holds a prescribed nenber

(30) so aﬁle&@elbﬁo?&P%%eto%pB&% 18Rl GRicalTREREE (FELvh AR frhendier #4)
nd the (5) t

nover (4) a second nover are both distant fromthe firs

area (SPLo fcSesard el 408 BIRHLGR AR ph b3k B P AB0 Bl

first nover rele € prescri
(4);

during exposur f a.substrate. (R) held the first ver ..and a
Lhi rd-hol Bt @G fhal ismseyide sfint ér%mﬁa% s relpseidl BB thws%m&vs?
and rel easably holds the prescribed nmenber 830) during exposure of a
subst r at emempen@0yduing exposwe of d susiate (Phheld hidhedirst mezer (@);snd gdbisd
(4) and the second nover (5) nove fromthe second area (SP2) to 10
t he firsthadmg deBied (SOMhaat inptavadddyat thef feesrennopa i Msandanidassbhawilds tha of
t he second hol ding device (4C) on the first nover (4) is different

from a pogfekdrived @enitie §3d)idﬁ.1ﬁn§ ekstisafe cravub&rd®@) hell ByBe S€wal tdVey (),
(5). According to the 15th aspect of the invention, the substrate can
be effg ci ALl RXBPS Sbver (4) and the second mover (5) move from the second area (SP2) to
the first area (SP1) 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
20  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)

25  distant from the first area (SP1), and a third area (SP3) between the first area (SP1) and



15According to a 16th aspect of the invention, an exposure apparatus
(EX) which exposes a substrate (P) via an optical nenber (FL) and a
liquid (LQ is provided, conprising a first nover (4) that noves in a
prescri bed area, the prescribed area conprising a first area (SPl)
opposed to the optical nenber (FL), a gecond area (8P2) distant from
the first area (SP1), and a third area (SP3) between the first area
(SP1) and 2¢& setmndsewdfB2)aneecofdPRYsr () heatooonss mslepende®)y oflibe firsomereer

i ndependently of the first nover (4) in the prescribed area; a first
hol di ng de)de tHedie&kribdidrea; elfieahalding deoicd §218) thaetansdbidholdsdyeesc(iBé)
so as to be opposed to the optical nenber (FL) when the first nover
(4) and t heneaen(30) 5035a6 b DYpasedtoind ptidhishanber (FO W lidnahd firsbinoadr¢s)
(SP1); a second hol ding device (4C) that is provided at the first

mover (4) aRheab@asalivir BPhdotthBstift &6l the Gkt dRa mn?,eersee&(a)hoqmﬁ%ng
er (4);

exposure of a substrate ( held by the first nov and a third

12 hol dingydgvd @@9 (s grb\aded 8 HRIBYIRSA: gg)alﬁmm%%@mo1&é)m€bre§§}b§and

rel easably holds the prescribed nmenmber ( duri ng ‘exposure o

substrate : ' I\ t he
Second movarepE0, M EoRREATA JTBAK: (rhelt YRR hEG; i
opposabl e t he, optigcal 2nher. . after the fQreschih r
(30 “thar el (3T RREdd Fie Revdimp BB g PR o by
t he second hol di devi 4C) of the first no 4),. when the

[ qut .| mmBRSA hegish CD) R Ppaa et b EY g e mgist
onto the neasure t region. (274), the liquiLd i rsion region (LR
and the fiM Ff%tgg?lrsc&)warr@ Hiskthe speend BPwRT(Em oS the sespnd qesp (é%@ to
liquid of the liquid inmmersion region (LR) does not meke contact with
t he sub@t r thedirgtpyea{SPH) aypr mymally é%ﬁereybp%% and g positionf ther qeeendihelding
prescribed nmenber (30) that had been held by the first hol ding device
(212) i s hé¢dcatCh he theHirstanowst () irgdifferehicieont 8 opsiton efithe third baldingrlerice
(5), when the liquid imersion region (LR) on the prescribed nenber
(30) is no(d) onrthosechmd mews (Fenent region (275), the liquid i mersion
region (LR) and the second nover (5) are put into relative notion
such that the |iAcdotding totthel$th gspedt ofnieingénnion, the substrte Bjn whoefBcidiilynot
make contact with the substrate (P) held by the second nover (5).
Accordi ng tgposée 16th aspect of the invention, the substrate can be
efficiently exposed. According to a 17th aspect of the invention, an

exposung appar at Ngcordih€tb 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

20  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

25  member (30) during exposure of a substrate (P) held by the first mover (4); and a third



exposes a substrate (P) via an optical nenber (FL) and a liquid (LQ
is provided, 20conprising a first nover (4) that noves in a
prescribed area, the prescribed area conprising a first area (SPl)
opposed to the optical nenber (FL), a second area (SP2) distant from
the first area (SP1), and a third areai1fSP3) between the first area
(SP1) and the second area (SP2); a second nover éiSS) t hat noves

i ndependenhpiingfdevine (G tlat lsmweded( at the secardangyee €0 rhdedrasabdnholds ther st
hol di ng device (212) that rel easably holds a prescribed 25 nenber
(30) so asptescribed oppdse®0) durtigexperuraea substiagr (P] Rl byktersetdnd nidves(S),
nover (4) 13 and the second nover (5) are both distant fromthe
first areawhS&kik)the firss eqbihel sdtohdlinogersl 64/ 15T achh@)e 4 Madsutemept @¥iod €2174at
the first nover (4) and rel easably hol ds the prescribed nmenmber (30)

during expess)[ ﬁ)p@ﬁab@e BUukssptidkiendder (ELL)glafit didyaedctibsd memy@(3¢)4hat hand a
third hol ding device (5C that is provided at the second nover (5)

and rel gas B&Jnmenpéﬂﬁe E%h&dﬂ@%%ﬁﬁé ©49) 1Beley the3 ool dify BXRRYUEPoOf

a substrate (P) held by the second nover (5), wherein when a

plurality gf fllof EGSwRA etg@l‘?cgﬁ&' RhERbE ré}gg Qna(lti?dggn e frbRribdd ﬁ&gﬂf?ver

(4) are successively éxpos Xposure en shot” area (Se) cl ose

and Qﬁeﬁeé%ﬁ'ur P A B ok, AERARA SRR bt 88 (ORRE
area (s gl nder (I ARART e o RRAR ed%c&‘?f?%%e‘iwﬁ%q’?%@tﬁuﬁgf 'ty
B LN O
the i nvent ion, an exposure apparatus which xposes a substrate (P)
via anl®pt moxr (s sadaliqritho praserbed mpbird 3Qhteyt bad bgsdldchythe first holdin
O Rt ED) 1 held by fe third holding deviee (3C) of the Second Inover (5), wheh the.
liquid immersion region (LR) on the prescribed member (30) is inoved onto the
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

15  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,

20  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

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



directions, the nover having substantially a rectangul ar shape al ong
t he two-di nensional directions; a first holding device (212) that

rel easably holds a prescribed nenber (30) so as to oppose the optical
menber (FL) when the nover (4, 5) is distant fromthe optical nenber
(FL); a second hol ding device (4C, 5C) 1ghat is provided at the nover
(4, 5) and 20 rel easably holds a prescri bed nenber (30) during
exposur e ofnd the sead mroyere(5) RE bhthl distiny ftoketherfives areg $P15) g seqemil holding
reflecting surfaces (2Kb) that are provided at three side faces anong
four side dedes(46) tHahes prowiédad af the o3t mdver (¥ asdircdeapabdy holdsnthe pfeseritgtli on
for the nover (4, 5) in a direction perpendicular to the

t wo- di mens in@iver (30§ &@ringarposurd\eflaciubstiafPhsle by ¢, firs)mdhas (4)0atid aobirder s
(El -E4), opposable to the optical nenber (FL); and the second

25hol di ng deMingale(it 55(5@13t|1§pr5ﬂ8éd REH cAld 0P (5)@hd adlcadbtlf Hollidie
reflecting surface (2Kb) is 14 formed at only one side face of the

tvo_adj aceptessiila AR? C0RERE dBButOlls SBAARS @) hE i s‘éf:or{d*}ﬁoJEPEﬁ!

According to the 18th aspect of the invention, the substrate can

ef Fici ent | yexnosnth . AAGRY sting a}e%sana%tsnb&%&% 1l bb U A0SO ) are?

devi ce manu ac1ur|ng S|ng an exposure evi ce

aspects Is S cesswe Boseg ex su? Cord%i Pk 9%10 arcags igltoge BIRE sCeE:m? fhotlcﬂng
|nvent|on evi ces C nur acturedad usin n exp osure evl C€

bl f f.f t trat d t
S T o S %%E%Fg o I B R Shofphes B
thod t | | f hot
Substr atg ?lﬁ?"ﬂoseﬁﬁ%?ﬂe e e Gl Sudesspebearos fﬁa%?swmdsam a

l'iquid is provided, conprising a first process, prior to
initiat ng S@t BEa (3 clse {ibe thinddoldingdqvise (Fe) amang @%@uwg‘wf shat aregs.  of
rel easing a prescribed nenber (30) held by a first hol ding device
(212) so as to baceppnsedhe b7th hepeetnfiteminvearsionethp aubsite parf beoyicipmily
first holding device (212), and of holding the prescribed nmenber (30)
with a secexmsébl di ng device (4C, 5C) provided at the nover (4, 5); a
second process, after holding of the prescribed nenber (30) by the
second hol di ng déstocding hGn 1B6) aspedt ofithe inventign, ah Exprosen tippasdtes whichon i n
a nmeasurenent region (274, 275) provided on

exposes a substrate (P) via an optical member (FL) and a liquid (L.Q) is provided,

15  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

20  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

25  holding device (4C, 5C) is positioned at a corner at which the reflecting surface (2Kb) is



t he nover opposably to the optical nmenber (FL); a third process,
after acquiring the 20alignnent information, of initiating exposure
froma first shot area (Ss) close to the neasurenent region (274,
275) anong the plurality of shot areasj4a fourth process of ending
exposure at a |last shot area (Se) close to the second hol di ng device
(4C) anonfprinkd apenly ane sige Hice off ie taoadiacentrpirlefaeqs arnong e dawy cogferer
endi ng exposure of the plurality of shot areas on the substrate (P),
of novi ng(ElRE4nafithe mpaer. 5) such that the optical nmenmber 25(FL) and

t he second hol ding device (4C, 5C) are opposed, and of releasing the
prescribed 15 Aedha@hg (3t 1RHPMpEOADTSRCANEHIA] Wk BGstard il be4ici&fty:
and of holding the prescribed nenber (30) with the first hol di ng
device (2 sedich that the optical nember (FL) and the prescribed
menber (3 are opposed. According to the 20th aspect of the

i nventd on, the ubsé.ra e E% be effjci.ent hé Se%plosed. . Acct r&ii ng
to a 2Lst aspect EFIPRE  AVRAPPEH L ReFRNAEE R AP facE s REEO

usi ng an exposure net hod of the above aspects is provided.

Accor di ngusiee thexpesee dgvise of therabpyreaspacie itareYidedievi ces can be

manuf act ured using an exposure nethod capable of efficient exposure
of substrates, Aewrgingthuiheildthasped of tre ibentiops daveags can be mapefaemttidng
to a 22nd aspect of the invention, an exposure apparatus which
exposes austnbai &giosur¢idavias cgablecd] efRylsiterposute of dubsithteh, asd productiley, can
conprising a placenent table on which the substrate is placed; a
prescri begk 3 the liquid being held at a | ower surface of the
optical systemw th the prescribed nmenber when an upper 15 surface of
t he cement t ! ] r Lcal
Syst o and o SomsiibE (Es 200 epcdt OFK M0 an bo B En gl A e
wherein the placenent table.c ri ses orj rtion t .
Henor ar | 1oRsBEG T HurPeaor e S aibstg PEEBY iaovet ey uia spnay
recei ves exposure light fromthe optical systemvia the liquid, and a
control pepticabmember (%h) e a liguig (LERds pRIvEded, semprising e fipt pEacesspBEoT to
menber is noored to the 20 nooring portion, effects relative novenent
of the platexmgtexpetieofihelsutistateP) kadd by yist maves (¢.15)1 dtfaelenfing h iprpscubestt
the |l ower surface of the optical system does not make contact with

t he substmainben(30ykeld bR atflis: Hlldiag devite (240) & as to be opposéd e@tHeiopticdlo a
23rd aspect of the invention, an exposure nethod to expose a

substyat emying 19RohE Ak BAHoRTh@8Eid (219} afd bBhdER iﬂ‘x’@ﬂe G nleRg
a pl acerre%lt s?ﬁcg 2f 25 pl acing t%e sfubdstrg}éjlte on a pFacems%t table; a

hol di ng Sfﬁﬁ)wimes@c&{a ﬁ’bl?cﬂﬁé dg\wf:é 64(‘(,6, SE‘f) pHWded 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

20  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

25  (FL) and the second holding device (4C, 5C) are opposed, and of releasing the prescribed



16 pl acement table is distant froma | ower surface of the optical
system of holding the liquid at the |ower surface of the optical
systemwi th a prescribed nenber; and a step of supporting the

prescri bed nmenber with a support nenber; wherein the placenent table
conprises a nooring portion that tenponarily noors the prescribed
menber and an 5optical receiver that receives exposure light fromthe
optical sysesben(38) frome the sodnd, hodding devees{#€0ICls fihglding thprescribed
conprised, after the prescribed nenber is noored to the nooring

porti on, ofneebee@) with tel fastihoblimgpdeiver( 1 2) Sudhhbatphaaeelnterhizdo (EL)amd
the optical systemsuch that the liquid at the | ower surface of the
optical sysdicemrsdias mahbared® atoopasdd. Wi th the substrate placed on the
pl acenent table. 10According to a 24th aspect of the invention, an
exposure appar at Agcordingfodhé B@H asgeONHtheSinthtivh, thé s1b8Eats eﬁafwaﬁabﬂt@s on
whi ch are placed substrates that receive an energy beamfroma

proj ecti oneﬂ;g,tséd:al system each of the tables being independently
novabl e in two dimensions; a liquid holding mechanismthat hoI ds a

liquidin al OcaAd:%PcEngftsou 1964 e&o \é"?ﬁveﬂﬁ’&#,b‘&@w@é mbRf:

optical system an stra erelnater 15|rra|at|ngt

substrate Q éhe f| 51151% meﬁ'l geago%ngs&z{)]?émg%@ via the liquid,

posi tions of I'rs secon S are exchanged in order
to irradiate the, substr the s ndt wtht&% ﬁeam
and a prescri bedA??gﬁ‘ﬁlég %tg ?fst PPRE® @Fﬁﬁﬁn FE2n gﬁq@%; gi ng
the positions of the fir andblﬁ]o% Condtable bIS atta ?‘t‘%
det achabl yY48% AHPXPSY il 056?% § G%Fxﬁoﬁ‘éreﬁ gbstEatey ﬁ“‘ﬁ?ﬂ” ‘1"“Y
system such that the liquid 20 is held at the | ower portion of the
pr oj ectf oncHRGBRIO%Yst em and wherein a nooring portion is formed on
each of the first and the second tables, which tenporarily m)ors t he
prescribed portid¢forhnpipadngd gepected thfbme?ntls@rm eFRosyfe apmarapis syhedt i on
optical system and a control portion is further conprised which,
control s nexpesesra substratdga pi pplicabsydtentandsdspivds pedylded, compeisinglaat t her e
is atransition, in order, between a state in which the 25 prescribed
menber i s placenesht tablet dvewhnclothie sgbspeatetis placedf a plescribied stertbab e, liquid being

held at a lower surface of the optical system with the prescribed member when an upper

15  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

20  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

25  placing the substrate on a placement table; a holding step, when an upper surface of the



17 a state in which the prescribed nenber is set at the | ower-portion
side of the projection optical system and a state in which the
prescribed nmenber is noored to the nooring portion of the second
table. According to a 25th aspect of the invention, an exposure

met hod i s provided, 5conprising a step of noving, independently in
two di menplacsment tablesis digtant Sevomatbweatshdaceod thaeopticel systeins lof heldpigdbed a
substrate to receive an energy beamfroma projection optical system
a |iquid helidiatghedéoes saffabodftthagptical byptend with aspréseeibbd siearber; had werp of

| ower portion of the projection optical systemand the substrate; and

an exchanggnsiR.th@pleSritell nRGh Math LfuphB® vttt @eiAthd P8cdnhdn® fable

table with Phe energy beamvia the liquid, of exchanging 10positions

cubst r at coORP TG LSRR ERRr A ERr RN s b ek AL Lo o,

substrate 0 € secon am Vi a

wherein a prescri.bed, nenber is attagha nd det.achabl et.at . a
e o PR SRS P greate Reg rare e e SHnen v HEdidsh And e
liquid at the |Iower portion of the projection optical systemat the
time of t¢RatSkBtAB Hgl@rther cmwrpe@iaﬂeb%@ pegscribel mpmber ig mporestodbe maering
tabl es; a nooring portion which tenporarily 15 noors the prescribed
menber r epatiend, dfreffiectinprelative mavementarf ti platement gjbérandathe optidat system
systemis formed on each of the first and the second tables; and a

control s&iRR tha thelidli@ bt 8o Mdrs8efacedf théSptidalBysin 68 X SRR Gntad whthe
positions of the first and the second tables, to control the novenent

of the fiﬁégu@éﬂq}éﬁ%ﬁaﬁqﬁﬂgfa@%&ﬁtﬂe.as to transition, in order,

between a state prescri bed nenber is noored to the
noor i portion,of t.h 2 I ISt I a.state in which the .
o esclbed menbaRertings &2t bt Suvsfiph A ST il s pridedh

optical system apd a state ip which.the prescribed nber is noored
to the HDWWI%EESF i 35£0CHiablea B WP BlaceipibetraleT ot aEeil RRERNTEN

According to this invention, substrates can be exposed efficiently,
and devi cleeapbirpmadrreiection gpticahsisten, epeloeftlie 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
15  irradiating the substrate on the first table with an energy beam via the liquid, positions of
the first and the second tables are exchanged in order to irradiate the substrate on the
second table with the energy beam, and a prescribed member is further comprised which,
when exchanging the positions of the first and the second tables, is attachably and
detachably set at a lower-portion side of the projection optical system such that the liquid
20  isheld at the lower portion of the projection optical system; and wherein a mooring
portion is formed on each of the first and the second 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 first and the
second tables, such that there is a transition, in order, between a state in which the

25  prescribed member is moored to the mooring portion of the first table,



18 BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1 is a sunmary

di agram of the configuration of the exposure apparatus according to a
first enbodinment. 5FIG 2 is a plane view seen from above of the
first substrate stage and the second supstrate stage. FIG 3 is
a partial cut-away of a summary perspective view show ng the

princi pal a patetingrisclothe grescapadinembernis peat hepdewerpartian side pEthg projection
cross-sectional view parallel to the YZ plane in FIG 3. IOFIG5 is a
Cr 0Ss- secbptivabbyswing\angarsaite @l wiiioh tHegresfripbdumember fsinfdaded fol the mivotiag a
flowchart used to explain basic operation of an exposure apparatus.

FIG 7 is @lgﬁamﬁagemqam@ explain the exposure nmethod in the first
enbodi men?. FI G is a drawing used to explain the exposure method

exposure. hﬁ?rmfyf@qﬁ%&? R e S L R T
t th t hod t.he. f t 1
9 o PR %’t%ﬁ’éﬁgag?m°wﬂ'sé‘e@§éaﬁgvu@ﬁ@?rﬁww B e i

enbodi nment . 12 is a draw ng used to explain the
exposur e ashigahich is Iﬁb’dcﬁ‘ﬂ R §lﬁbs£r@teéﬁmw@ﬁtenergy eamfam a pgpjeadiog optical
drawi ng used to explain the exposure nethod in the first enbodi nent.
FI G 14 i systengradigundjhelding stap ofdhpldinma tigpeid éx p donat spanebétoten a lavwer pbiticst
enbodi ment .
of the projection optical system and the substrate; and an exchange step, after irradiation
of the substrate on the first table with the energy beam via the liquid, of exchanging
10  positions of the first and the second tables in order to irradiate the substrate on the second
table with the energy beam via the liquid; wherein a prescribed member is attachably and
detachably set at a lower-portion side 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 first and the second tables; a mooring portion which temporarily
15  moors the prescribed member removed from the lower portion of the projection optical
system is formed on each of the first and the second tables; and a control step is further
comprised, at the time of the exchange of the positions of the first and the second tables,
to control the movement of the first and the second tables so as to transition, in order,
between a state in which the prescribed member is moored to the mooring portion of the
20  first 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 second table,
EFFECTS OF THE INVENTION

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

25  productivity can be improved.



25FIG 15 is a drawing used to explain the exposure nethod in the

first 19 enbodi nent. FIG 16 is a drawing used to explain the
exposure nethod in the first enbodinent. FIG 17 is a draw ng used to
explain the exposure nethod in the first 5 enbodi nent. FIG 18
is a drawi ng used to explain the exposuyge nethod in the first

enbodi nent . FIG 19 is a drawing used to explain an exanpl e of
operation in a state of holding a cap nenber. 10FIG 20 is a draw ng
used to explain an exanple of an auxiliary. FIG 21 is a

dr awi ng us®RIEB DESGRAPTHIGN OFSSHIOPRANVIMEISod in the first enbodi nent.
FIG 22 is a drawing used to explain the exposure nmethod in the first
enbodi ment. 15FI GG 2% 4 Sméndy didigrigh fRelcdnfigtrafbbNthe Bepoexip apphitus

nmet hod in the first enbodi nent. FIG 24 is a drawing used to
expl ai n t hgcR¥NIS I LiBdhdihéntt he first enmbodi nent.
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 view parallel 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 embodinent.
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 embodimment.
I5 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
20 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.

25 FIG. 15 is a drawing used to explain the exposure method in the first



FIG 25A is a drawing used to explain the exposure nethod in a second
20 enmbodinent. FIG 25B is a drawing used to explain the exposure
method in the second enbodinent. FIG 26 is a drawing used to explain
the cap nenber in a third enbodinent. FIG 27 is a drawing used to
explain the cap nenber in a fourth enbgdi nent. 25FIG 28 is a draw ng
used to explain the cap nmenber in a fifth enbodinent. 20 FI G
29 is a drambodjmesed t o explain the exposure nethod in a sixth

enbodi nment . FIG 30 is a drawing used to explain the exposure
met hod i n the siRiGh]eisodtawiagiised3bletplaidthd cxpasude amihngd intkedirdt o expl ai n
t he exposure nethod in the sixth enbodi nent. FIG32 is a

dr awi ng useghbbdimexp! ai n the exposure nethod in the sixth enbodi nent.
FIG 33 is a drawing used to explain the exposure nethod in the sixth

10 enbodi nent.  FIG, 17 is a drawing used to explain the exposure method in the first
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 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.
15 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
20 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.

25 FIG. 28 is a drawing used to explain the cap member in a fifth embodiment.



FIG 34 is a drawing used to explain the exposure nethod in the sixth

enbodi nment . FIG 35 is a drawing used to explain the exposure
method in the sixth enbodinent. 15FIG 36 is a drawing used to explain
t he exposure nmethod in the sixth enbodi nent. FIG37 is a

drawi ng used to explain the exposure nmeghod in the sixth enbodi nent.
FIG 38 is a drawing used to explain the exposure nethod in the sixth
20 enbodi nent. FFIG. 39isiagirawidg asddtg explaid thoexprpirainathot & esipbsur e
nmethod in the sixth enbodinent. FIG 40 is a drawing used to explain

t he auxi | i ampodiment. seventh enbodinment. FIG 41 is a drawing used to
expl ain the exposure nethod in an eighth 25 enbodi nent. 21 FI G

42 is a draw ng FEE80 isa dxpingiuted b exsiXinabdkxposis method i thbeixti ght h
enbodi nment . FIG 43 is a drawing used to explain the exposure

met hod i n thgodight h enbodi nent.
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.
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.
15 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
20  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 m an eighth

25  embodiment.



5FIG 44 is a drawing used to explain the exposure nethod in the

ei ght h enbodi nent . FIG 45 is a drawing used to explain the
exposure nethod in the eighth enbodinent. FIG 46 is a draw ng used
to explain the exposure nmethod in a ninth 10 enbodi nent. FI G
47 is a drawing used to explain the exppsure nethod in the ninth
enbodi nment . FIG 48 is a drawing used to explain the exposure
met hod i n the ni AtGh42srobiawimgtusedlib Bkgaingle ¢xposurelmathiod in s eightho

expl ain the exposure nethod in the ninth enbodi nent. FIG50 is
a draw ng emsboditmentexpl ai n the exposure nethod in the ninth
enbodinment. FIG 51 is a drawing used to explain the exposure nethod

in the ninth 20 Exbedismithwing used tokkflaindke dxpodurélmditod ¢h the @fhito

expl ain the exposure nethod in the ninth enbodi nent. FIG53 is
a sumary ¥mewdigkaw ng the configuration of the exposure apparatus
according to a tenth enbodinent. 25FIG 54 is a plane view seen from

above of the firgig SMRSILALBgSEROE ANFinIREGRIsure 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.
FIG. 47 is a drawing used to explain the exposure method in the ninth
embodiment.
FIG. 48 1s a drawing used to explain the exposure method in the ninth
embodiment.
15 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
20  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.

25 FIG. 54 is a plane view seen from above of the first substrate stage and second



22 substrate stage. FIG 55 shows the principal portions of an
exposure apparatus. FIG 56 is a flowhart used to explain basic
operation of an exposure apparatus. FIG57 is a draw ng used to

expl ain the exposure nethod in the tenth 5 enbodi nent.

FIG 58

is a drawi ng used to explain the exposagpe nethod in the tenth
enbodi nment . FIG59 is a drawing used to explain the exposure
met hod i n skistratgstage.enbodi ment. 10FIG 60 is a drawing used to

expl ain the exposure nethod in the tenth enbodi nent.

a draw ng used tBIGEpklaiws théygrirexmb pentiensdtah @gipasnretapparbiant h

FIG61 is

enbodiment. FIG 62 is a drawing used to explain the exposure nethod
in the tenth 15 EIthoéismefidwchbdt Gseddd ekiHaid basiavpergionsFdn egpotuelapparatué e

exposure nmethod in the tenth enbodi nent.

FIG. 57 is a drawing used to explain the exposure method in the tenth

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 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

15 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.

20

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

25  embodiment.



FIG 64 is a drawing used to explain the exposure nethod in the tenth
enbodi ment. 20FIG 65 is a drawing used to explain the exposure
nmethod in the tenth enbodinent. FIG 66 is a drawing used to explain
t he exposure nethod in the tenth enbodinent. FIG 67 is a draw ng
used to explain the exposure nethod in2she tenth 25 enbodi nent. 23
FIG68 is a drawing used to explain the exposure nethod in the tenth
enbodi nent . FIG-685sa0driwing ugedetnienplaindsexposuex pietiion it the tantposur e
nmethod in the tenth enbodinent. 5FIG 70 is a drawi ng used to explain
t he exposuemboditienid i n the tenth enbodi nent. FIG 71 is a
drawi ng used to explain the exposure nethod in the tenth enbodi nent.
FIG. 69 is a drawing used to explain the exposure method in the tenth
embodiment.
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.
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.
15 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
20  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.

25 FIG. 80 is a drawing used to explain the exposure method according to an 11th



FIG 72 is a drawing used to explain the exposure nethod in the tenth
10 enbodi nent. FIG 73 is a drawing used to explain the exposure
nmethod in the tenth enbodi nent. FIG 74 is a drawing used to
expl ain the exposure nethod in the tenth enbodinent. 15FIG 75 is a
drawi ng used to explain the exposure nmeghod in the tenth enbodi nent.
FIG 76 is a drawing used to explain the exposure nethod in the tenth
enbodi nent emb@limERt. i s a drawi ng used to explain the exposure nethod

in the tenth 20 enbodi nent. FIG 78 is a schematic draw ng used
to expl ain the pBKl 81 Gredrawmkakidro exflaia thagxpoardmethbé hetobdingtoghal 1th
menber and a cap hol der. FIG 79 is a schematic drawing used to

expl ai n t hembpdiarent path of a liquid imersion region. 25FIG 80 is
a drawi ng used to explain the exposure nethod according to an Ilth
24 enbodi ment.  FIG 82 is a drawing used to explain the exposure method according to the 11th
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 according 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 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.
20 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

25 15th embodiment.



FIG 81 is a drawing used to explain the exposure nmethod according to
the I'lth enbodinent. FIG 82 is a drawi ng used to explain the

exposure net hod according to the Ilth 5 enbodi nent. FIG 83 is
a drawi ng used to explain the exposure nmethod according to the 11th
enbodi nment . FIG 84 is a drawi ngsused to explain the exposure

met hod according to the Ilth enbodinent. 10FIG 85 is a draw ng used
to explain the eXfoStisa flomchart useddoextilzig an exanipde of misrasiepigel marwifacturing
FIG 86 is a drawing used to explain the exposure nmethod according to
the Ilth eplociseent. FIG 87 is a schematic drawi ng used to explain
the positional relation according 15 to a cap nenber held by a seal
menber and a cap hol der FIG 88 shows the principal portions
of the exposure apparatus according to a 12th enbodi nent. FI G

89 shows t pESPRIPEIOMNDOFANE REBFSRENCERSYMEPOSUr € appar at us accor di ng
to the 12th enbodi ment. 20FI G 90 shows the principal portions of the

exposur g appar at U$iqaGRftdish y8tefh, 33hikr BIORYENTE Hstem, 2K a: reflet e sirkace,
shows the principal portions of the exposure apparatus according to a
14th enbOdbﬁBﬂreﬂective surface, 4. first substrate stage, 4C: first cap holder, 4F: upper surface,
4Fa: fourth area, 4Fb: fifth area, 5: second substrate stage, SC: second cap holder, 5Fa:
sixth area, 5Fb: seventh area, 6: nozzle member, 7: control device, 12: supply port, 16:
suction aperture (collection port), 22: collection port (clamping hole, holding
10  mechanism), 30: cap member, 50: auxiliary, 51: first regulating member, 52: second
regulating member, 53: third stage (auxiliary), 70: cap holding mechanism, 71: movable
member, 72: clamping hole, 100: measurement device, 101: transmission device, 103:
storage device, 110: tefnperatme controller, 212: seal member, 220: gas bearing, 274:
measurement region, 275: measurement region, E1: first comer, E2: second comer, E3:
15  third comer, 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

20  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>

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



FIG 92 shows the principal portions of the exposure apparatus
according to a 2515th enbodi nent. 25 FIG 93 is a flowhart
used to explain an exanple of m crodevice manufacturing processes.
DESCRI PTI ON OF THE REFERENCE SYMBOLS 51: liquid i mrersion system 2:
| aser interference system 2Ka: reflectgve surface, 2Kb: reflective
surface, 4: first substrate stage, 4C. first cap hol der, 4F:. upper
surface, 4Fenfiguetionief ar exposwyrapparits X aeceadingto the Besh embediwentat & FIG. 1,
stage, 5C. second cap hol der, 5Fa: sixth area, 5Fb: seventh area, 6:
nozzl e nmenterexpdsurcapptmabis Edi'eimbleéers drBovableopisk stage B whidh hoddsot mask M; a
aperture (collection port), 22: collection port (clanping hole,

hol di ng 10moeabiafirss s)bstrao stagap amithib eccond Subsaatk slagas,\eactbdf wiiich kdlds a
regul ati ng nenber, 52: second regul ating nmenber, 53: third stage
(auxi | i arypubsitéte P¢amstiGh@ifagnsesyitami 25%hich hicasitss pobilonrifidtaiation’ br each
cl anmpi ng hol e, 100: neasurenent device, 101: transm ssion device,

103: st or ag@gd @M ilGfnindibh sy$tBHNE whidhNBuARades felr@dsk M Add b$ &R mARFRSE 3
220: gas bearlng, 274: neasurenment region, 275: measurenent region,

El . first GanReposufedighSEE! ofé@ﬁ(ﬁ%phcﬁ%yst&ﬁtﬁm v‘}ﬂcl?ﬂlrofh%fsa ﬂ%ﬂemﬂﬁ’ﬁéet&f
corner, EX exposure appa us final optical element (optical

menber) Kth'g%%s :1}% ratnﬂed he e lﬂug h&thL I:)ﬁtg'ﬂﬁe ‘o&m?és%’ Q&Lé cgpgltr%p P:

substrate |V|n evi ce, T presé space
SP1: first ;are d area ird area. ST1:

Station  ciBiE wHCE oRRTO t‘ﬁ% aP‘?"r%‘hd“fgp i B3 8 Bona Al R PR §

| NVENTI ON escr t of .enbodi nts

bresent 1 ol AR CE éf”é‘? %ﬁe&él 55 P PRPIRED ey B SeneBFe an
invention is not Ilnlt ges ription. <F|r t nb dj nent > 25A
first &frbosRTHERMH “‘6\5"{}”3 é°’e ‘F’r"fB TGPEUS r'“g e&’{;F’Bi’i’?eG‘F t he

which is reduction size projected onto the substrate. In the present embodiment, a
transmission mask is used as the mask, however a reflecting mask may be used.
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

15  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

20 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 0X, 0,
and 07 directions.

25 In the embodiment, the exposure apparatus EX is a twin-stage type exposure



26 configuration of an exposure apparatus EX according to the first
enbodinment. In FIG 1, the exposure apparatus EX includes a novabl e
mask stage 3 which holds a nmask M a novable first substrate stage 4
and the second substrate stage 5, each of which holds a substrate P;
a laser interference system 2 which neagures position information for
each 5 stage; an illum nation systemIL which illum nates the mask M
hel d by t heppeeatis eomagieing aplurhlityep (@) woldbjhsubfirate sfages djaad Sivdnclolptld cal
system PL which projects a pattern inage of the mask Millum nated by
t he exposusubstratghP, sidh aritaoe bdea diwlvstd fat esiniple mddpameseditaxaiindd Paeat 7
whi ch controls the operation of the entire exposure apparatus EX. The
substrat e hgpkeatitg,| ideButdidgtion 166 B0t 16369NEidTapakse Phsxbmired iPateht | S
spread on a substrate of a 10sem conductor wafer or the |ike, and

i ncl udes aapghdativh FifsOPuBRidati¥ntio. M 1BEMIUTE3 RBErEPOAIMEION.SI Batbr@MCT | ON
size projected onto the substrate. In the present enbodi nent, a

transm §si gRofBsA, Pl dapshetd Fraf@ston NI WONR505358 8f the PUTIHeARAnRY
be used. In the énbodi nent, an exanple is explained of a case in

oyt o PRPIEKARRUESRARRE M US, BlentG S3B0430) PURRNEKRABILE

appar at us d“scanni ng st epper a pattern
formed on Lhe.mslolodo SXPARGS «RMOr LS, SURSURLEBAMIbLEL he mask M
and the substrate are Simultaneously noved inta predeterm ned
scanning directi.on,_is ysed. .In the follow i pti .tp
G roct i on BreGria R B s Ry DN RO S P BBl densntsene
scanni ng dj recti,on}é i #1 rizo (Tai | ane is, taken to be the Y-axis
di recti on; TrRglatigry %tzi%BL'lgf qgt?éﬁ}?ggr i B’E‘f‘%ﬁ“"ﬁf‘lmﬁf‘)@oﬁe ffar to the
Y direction is 20taken to be the X-axis direction gt he non-scanni ng
di r ect 1&n) Ungxpmingdatgnt Applicaton diirsetenlicationy Ne. ¢ 00%rd 8468 xand sipidary- ks s
directions, and coincident with the optical axis AX of the projection
optical systhemuPRpparaug Blkdrrlydgs pe exposuz salipn SH] whishiisadiataraesubsiraie Pon
(inclination) directions about the X axis, Y axis, and Z axis are
r espect i vewijthiekpos@ lighyFL cand a@Fcadirementistation S28 whichipsriermyoptesesihed t he
exposure apparatus EX is a tw n-stage type exposure 27

measurements 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

15  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

20  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 | 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

25  projection optical system PL, and the surface of the substrate P on the substrate stages 4



apparatus conprising a plurality of (twd) novabl e substrate stages 4
and 5 which hold substrates P, such as have been discl osed for

exanpl e i n Japanese Unexam ned Patent Application, First Publication
No. H10- 163099 and Japanese Unexam ned Patent Application, First
Publication No. H10-214783 (correspondhgg to U S. Patent No.

56, 590, 634), Published Japanese Translation No. 2000-505958 of the
PCT | nt er nat ) postiongg ph itteatragerplace side sfibea gionmg tibooiical syPatdtlt. No this
5,969, 441), Published Japanese Transl ation No. 2000-511704 of the PCT
| nt er nat i oembodieht, Gater (Wure WatpH iessed bt diguidgd). Pat ent  Appl i cati on,
First Publication No. 2000-323404, Published Japanese Transl ation No.

2001- 513267 of tig dRedsuréipaibds KX ades ARhidGkietiion siseANesilllde optical
Unexam ned Patent Application, First Application No. 2002-15816 and

simlar. ThehRPORYESRREE Etswﬁ%a'haﬁlhmdyﬁ 1af &mw&@&%&&ﬁl
which irradi ates a substrate P with exposure |ight "EL, and a

measur ege nir%%e%?’k}%r}néi%g%foqne QRLEAL BE e ?ﬁ@ﬁégﬁ)@gﬂ? Ee% fd

exchanges i rst strate stage 4 an ate st age

5 can each inye, el Wesl LG \PEROIM Snalal b 87 Ja[n%ggh tsggstrr;?eaﬁw ent

station 5TB B nas |ngasu n the

2%‘82?5?5 s 8’&?@83@&@"?’?’ hich ‘?ﬂ%@%sg‘? %Oﬂeétﬂh%ﬁaﬁ'kgﬂ}er S%‘Pﬁ%?%%WECi |
Sbet ont | Sptsrr il Rndith Sand R Tk Yesplicn Patnaopssdr dB S gne e

i mrersion system1 which fills the space K of the o tlcal ath of 20
t he exposufts exkPeFe appatafis Bxeadpptsiadpe llaﬁldflﬁ@elismﬁﬂgq Wierg thetigaid LQ,
projection optical systemPL with a liquid LQ Operation of the

li qui d19 mehmhdilsshesspaen K of theeaprstrs héaEbyewgn tieAmabIptigehelereeny FL ek
liquid imersion system1l forns a liquid inmersion region LR so as to
fill wth thegubdgrate@, idvells frame aKinuhersion regn o wWhichtih grshterthpos progeckipg ht
EL between the | ower surface of the final optical elenent FL cl osest
to the i maggiglAReandisnhlie tRin the ajbsrite Byoncpegionlof enespaetmffhe substchtd e
surface of the substrate P on the substrate stages 4 28 or 5

posi t i onedwhithtifudegBgprojeaivg regite ABfofteprpjetjdaiptiod spéh ®al system
PL. In this enbodinent, water (pure water) is used as the liquid LQ

The exposure apppReAiduid MmindtSi6s rebidn IOR!E4h e FORASH 8 ofly Dhele sibéteatd P, ibut
the optical path K of the exposure light EL with a [iquid LQ at | east

duringgx le%&' b8 aRbbitPoRAbARIR a PodiIBHIEP Qipoking ((ﬂpe%ﬁy M19%S theltiR8l optical
substrate P. The eXxposure apparatus EX exposes t

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

20  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 (DUYV light beams) such as the KrF excimer laser beam
(wavelength: 248nm), and vacuum ultraviolet light beams (VUV light beams) such as the

25  ArF excimer laser beam (wavelength:193nm) and the F, laser beam (wavelength:157nm),



pattern inmage of the mask Monto the substrate P by irradiating the
Substrate P wth exposure |ight EL, which has passed through the mask
M via the projection optical systemPL and the liquid LQ which fills
the optical path space K. In the enbodi nent, the exposure apparatus
EX adopts a local liquid inmersion net2®d where the liquid LQ 10
which fills the space K of the exposure |ight EL between the fnmal
optical el Ergbe ufgd. ohethisenbodiaenttheArF excyaglaser begpnis ustd. i mer si on
region LR which is greater than a projection region AR and snaller

t han t he subst r atle Raskotnga 3negpvsablefin SreeX pas,ttho¥ akiscardubstZ direetiPn in a
whi ch includes the projection region AR of the projection optical
system PL. cdiitidn lpldiflg thenigask M) by m@hOsf deRte G DRaflontaRdrivtig deticy MIM
the substrate P, but 15al so on an object positioned at a position EP

opposi ng ( dinic@GhdlNdeaah a¥hatbn®ich 8R4 1iRht ieddr. EPRIRAtinfokmAdniBEhe mask

i mage- pl ane side of the projection optical systemPL; for exanple,
the i oyl dgd,parR 098 th@HiaﬁJer%ﬁ Iﬁ@a@m%b%(am&%fé%ﬁheltééﬁ, whih i&MoNg

t he upper surface 4F of t Irst substrate stage 4 and 't he upper
f SF : 5. Ll L und ' Lcal
surtace F@sgﬁ%ﬁt V@ﬁé‘%‘@?@%&&{e%@e %&%9192 g}%?aﬁleeﬂ dlhf%gﬂexf&?rfe'téi’%?&’stek &a

system I L um nates a predet um nat'ron

region | A gn the nmask Wit b .exposure h{ ht of .a unifarm!| um nance
i 9t but R RE e 2k MR ZORPEHY SpiPobo Ragh kb hostn

illumnatio o.icalésstemI%(L:iafrexa | e egission |lines -ra
oy, r Sy LR R s e CPRE e SO Lk dri e
ul traviol et he (DUV Iight be %H“su&esthe rF exciper | ase
beam (waveFEFER HD Brashe the Measspsetoss of jﬁ‘ﬁi%‘lnéﬁféw%?r I3 SRl the
| i ght beans) such as the 25 ArF excinmer |aser beam (wavel ength: 193nm
and t h&0 F2rpsitieny offleeymask M eiidnigheld in theyask stage 3y be used. In this
enbodi nent, the ArF exciner |aser beamis used. The mask
stage 3 i s noveabieprpigctigneopical sysiem Pherojecixi pattegninagh ef g mfisk denton
in a condition holding the mask M by neans of drive froma nmask
st age dri vihegubktnaiedatiPredeiechined projebtion emagrifitalmnoamduas h phsaliy bf opgizal
notor. Position information for the nask 5 stage 3 (and for the mask
M i s neaseslesentyytheseloptienl elentents heer lphbhearledMarrehPIC.h Ingheenisdditmhere the
part of a laser interference system?2. The |aser interferoneter 2M
uses a projection optical systein PL is a reduction system with a projection magnification of for
15 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
20  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

25  image surface of the projection optical system PL is contacted with the liquid LQ at the



novenent mrror 3K which is provided on the nask stage 3 to neasure
the position information of the nmask stage 3. The control device 7
controls the mask stage driving device MD based on the neasured
results of the laser interferometer 2M and controls the 10 position
of the mask Mwhich is held in the maskgstage 3. The
projection optical systemPL projects a pattern inage of the mask M
onto the sopsdatpateKP at a predeterm ned projection nmagnification, and
has a plurality of optical elenments; these optical elenents are held
in a |l ens barrelNdzKthd motdhe sabiioth sveset 4 ahdh & which ledd substrawst?t arakexyistdm
PL is a reduction systemwi th a projection magnification of for
15exanpl e #dtéring ABFIGLA 8nd BIG. 2heFIG. Rés a plafke ViowReenArde dbiedf tHrals: aal
the mask pattern on a projection area AR which is conjugate with the
above- desckddardsibsiratdkiagdsi4Qp. area. The projection optical system PL
may be a reduction system an equal systemor a magnification system

Furthergore, therprgkeabidif Qe £l (RYSEGD SbsthBYsiddasl deleacgny one of
a refractive system which does not include a reflection optical

el ement, a; %et?lfdkrgﬁiﬁ%b@oﬁﬁcﬁeé&ﬂéﬁﬁn%sé’&%ﬁlb p.! %L}&'thlljlgggs‘?gﬁlﬁﬁhje‘éﬁge

optical el ement a cata-dioptric systemwhich inc
reflection,opy {h%as'{:co%}iss&%@a el = ﬁl%fé btFedRtht SosiY %ttaﬁé?} sIPLEONE" -
t he projection optical syste ay Tofm either - an rnverted I magé or
an erect inmage. Further in the n‘?@pimsnt %)n[)the | upgl i of
optical ol BRENFTSY PR R oy EPYBR roBF AoapIoas ot b P Mty BPhe 1 nal
optical el nt FL me&"ri clgsest to the 25i mage surfagce of th]%a .
or 0] ect | oniIGFHRTIE SKSTET dhn the sk g Ga e SERIGFHOR OPE! FYSEER 136 dhe i
30 optical path K Next, the novabl e substrate stages 4 and 5
whi ch k9| dimB@ersion sysem b agg rowided &fitheekposiss garqnyl k. gndptdhe expgsye fpigon
2. FIG 2 is a plane view seen fromabove of the first and second
substrat e SThgbssubstrge Paspyposadrvia the predection epticabgystem Blnenditheligwd b4
substrate stage 5 are each independently novable on a comon base
menber BR Bacdhe gtherthand, fa measursmbsttsystem i@ perfiemimensaremianis o€ theabstrate P is
substrate stage 5 can nove between the exposure station STl and the
provided at the measurement station ST2, and the measurements and the exchange of the
substrates P are executed at the measurement station ST2.
15 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 06X, the 0Y, and the 8Z 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
20  inarecess 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

25  for example the time of the exposure operation of the substrate P. Only one part of the



measurenent station ST2 by noving in the XY plane on the base nenber
BR The illum nation systemlIL, the nmask stage 3, the projection
optical systemPL, and the liquid 10 i nmersion system 1 are provided
at the exposure station ST1l, and at the exposure station ST1, the
substrate P is exposed via the projectgpn optical system PL and the
liquid LQ On the other hand, a nmeasurenment systemto perform

measur enmentippeofurfage 45 wif tersabstrafe siage gr ov exbarblata prévetenmpsd ragiont
station ST2, and the neasurenents and the exchange of the substrates
P are execsirsfinding thessub®easa P @nabading thatrégion Side tikShherdion iwgios WRstnat e
stage 4 has a substrate holder 4H which holds a substrate P, and is

nmovabl e i nog),dhdyesetdpprox thatslly ¥hetha e BeighOds the fefdeddfahe subbgatXpaxi s, the
Y-axis, the Z-axis, the OX, the OY, and the OZ directions, on the

base menbefyBRrbredirtp ehitalPathhphdt K6n HRamasdakfad §ddof thY proRRtien Of
drive froma substrate stage driving device PD which includes an
actuatoke s f t S : ed
20 in o rodpear sl MORTR LGy AAAEy RGO RoF Flarflt 48 pEREAR
stage 4, apd. . t i e r
A 1R UIHIAD Shataiflay ' dish thbre Shay WM AR S BAS ggety e

than the recess por econes rface of approxi na

e 152 "Lt S Rl R RER dEy SHPAL b g
e o B i RSeaald ST SN e Pl Kot

t he exposure operation of the substrate., R Only gne part of the 31
upper sur f Sesparrofhe suhgirale Hagerht dlovteygleinvthe prgpodisngnyihg substrate holder 4H
predeterm ned regi on surrounding the substrate P (including the

r egi onlhhenrd thpsulstrate sieEoH areapadg enarete. rd thepubstraedipldes 4Hipsasreddn ey
the sanme height as the surface of the substrate P. Furthernore, if

t he opti cabubststh stepeat by, Hoaxamhle, varnge atitacfierce si de of the projection
5 optical systemPL is continuously filled with the liquid LQ (for
exanpl e t he i nmeFlsisecondagbsimatelsRge arhabe sftatrate Abldyr thiwhichihokld p substrate P,
there may be a step between the surface of the substrate P which is
hel d in t hendighsivabit éh hdireteion éf$ix depdedsoé freploar ofs the Daads, 4ke Viaxis e
first substrate stage 4. Furthernore, the substrate hol der 4H may be

formed as gngiMhkDXORR c@hid Bt oF Hfe&idas Idndh&bait adtbdr BPRMRMitiohn t he
enbodi nent, the substrate hol der 4H 10and the substrate stage 4 are

made s T’i’gr E%@gg%&%%# t%ztnﬁe% of WVl Honth bubSrsie &H%eﬁ&‘hﬁg idifee 1D,

substr at xanpl e, vacuum attracti

d b . hol ' l.
ubst rate B PR AR eaePd et B UHRH PR HR gl S b

of, the X- & rsec’:ests ggrtigﬁ @ wﬁ'ﬁcﬂ[ its] %rovided in the second substrate stage 5, and an upper

surface 5F of the first substrate stage 5 other than the recess portion SR becomes a flat
surface of approximately the same height (flush) as the surface of the substrate P which is
20  held in the substrate holder SH. 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 om;, 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

25  out), may be approximately the same height as the surface of the substrate P.



Z-axis, the OX; the OY, and the Oz directions, on the base nenber BP
in a condition 15 holding the substrate P, by neans of drive froma
substrate stage driving device PD which includes an actuator such as
a linear notor. The substrate holder 5H is arranged in a recess
portion 5R which is provided in the segand substrate stage 5, and an
upper surface 5F of the first substrate stage 5 other than the recess
porti on 5RFbohkesmers, i the enticelpathapacedf on s ionieersurfacy sidhef thapjdstipg ht
(flush) as the surface of the substrate P which is 20 held in the
subst rat e hpticibsystehh PITTsicontimobslg fillsé with pleer liquad L lifor examgris the immegpiamn
LR which runs out fromthe surface of the substrate P is fornmed on

t he upper segidreldR cafbe fatorblily nekasipéd), thethtiermaydic 4 e xpeulicsurface of
operation of the substrate P. Only one part of the upper surface 5F
of the subgfersabsratl P@Richis Hell in@KS§IBERate BolBErSUE bd fhe MPpers@FARITF of the
surroundi ng the substrate P (including the region where the imrersion

regi on £R LAMISd ds@ME btagd®y be approxi mately the same height as the
surface of the substrate P. 32 Furthernore, if the optical path

S Cont i nuousy T PR e Bl HUBER, PaBe AP B oRE bRl Bk
[ LR LY. omj i .
region LR GaDe, aV9raARLY iRl Ak 09 DEROARRLS: SRVt st P

bet ween theé surtace 1 Chi € substrate

hol der 5H, .and t he upper, surfac F of t 5seco bstrate stage 5.
Posi t1 on | HRSISRICE SHLP- ¢ HEeF FiesEroothies ABeB 09 3 PR HBodkEong
substrate stage i S asured by a |las interferonmeter 2P which, i
const i t uentt?p ST BT H R S Y lessmimeriqromelpr Horbhhaed
interferoneters 2P are provided at both {he exposure statjon ST1 and
at t helPeadiiberaesurs sigtippl smgasugssposiiennformatipn @r&%&r@rsuwa&r%aﬁe&ed
10at the exposure station STl neasures position information for the
first subs{qrdbesesesigabsirateottagetdd existingrad the gypesus datipnafd . shelesert i ng at
t he exposure station ST1. The laser interferoneter 2P provided at the
measur eneninterfesemeser 2MrovidedsaltlesmeasyietrieorstativhdyTan¢asures positione second
substrate stage 5 (or first substrate stage 4) existing at the

measur eneninfetratipn for fiXsec dvidhsebstnte stagerSapsiidiksubSkatastagept) euistimglatahe
prescri bed 15positions on each of the first substrate stage 4 and the
second subsieasikement stgorbSTZTheviovement mirrors 4K, 5K are provided at prescribed

15  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 0Z directions, and so to measure position information of each
of the substrates P held by the first and second substrate stages 4, 5.

20 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 8X and the 8Y 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,

25  instead of fixing the movement mirror 4K (5K) to the substrate stage 4 (the substrate



| aser interferometers 2P uses the novenent mirrors 4K, 5K to neasure
the position information of the first substrate stage 4 and the
second substrate stage 5 along the X-axis, the Y-axis, and the Oz
directions, and so to nmeasure position information of each of the
substrates P held by the first and secgnd substrate stages 4, 5.
20The laser interferoneter system 2 may al so be capabl e of neasuring
t he positi etagé 5), & efleZtiaxsusfack maexcbe weed efhetelfor suabmpter apat (sheanipe f4ceoor thhe
substrate stage 5, and the rotation information in the OX and the OY
di r ect i onslik&fwf ¢heabétiate Nigetdiife substehteSetdgeSe ik fhafiedeyadmiroripblishapanese
Unexam ned Patent Application, First Publication No. 2001-510577
(correspongidegssPCT | nternational Publication No. WO 1999/28790).
Furthernore, 25 instead of fixing the nmovenent mrror 4K (5K) to the

substrate stage ﬁurﬁ{ehﬁo@%%sma&eﬁng %aeé&o%&?sté)lssavm@ﬁ dREK L blﬁf‘acﬁ Esstiﬁ@ne

may be used where for exanple a part (the S|de face or the

the substr flse 5180 %edibh I IHRhLALE (I AG0, B T P&;tﬁ% TS
%ﬁhr% ?o g F|ng §é %

pol i shihg process. rmore, Neve systens 8,

whi ch dete t surfa 5 info ion 0S| |on i nfornmation

Bl ong ¢ he SiegapuretecsndaRy betur sHopd PRpR soEsy écaée BB ot v at o
P hel d by the first, or_second substrate stages 4, are provi ded at
the exposuf&Posugsiagan 8T andg ﬂaqmﬁwereﬁ@agiﬁ%@%é?@ stTaf fasus/lsyelinggisction
focus/leveling detection systems 8 includes a projection system 8A,
whi ch i rr a8ystamess? mplades i prajeetiosrsystam %mqhaﬂédmeﬁmﬁu@@e@é thesubstiataR

La froman oblique direction, and a |ight-receiving system 8B which
10can r eceiwid ddisttewn light Lh frght an oblimed dieastien] ahg a liglt-reeqifing systein 8B avhich
substrate P. The focus/l|eveling detection system 8 provided at the
exposul@ statrecsiveSIetectien dightd agefléctaicbypbs surfaonof the esbseate ®n The t he
surface of the substrate P held by the first substrate stage 4 (or

t he secondfeubkiveligadesdcagesyslene pollded atthe tp@s@x praton 8T EtatdtosurEde 1.
The focus/leveling detection system8 provi ded at the neasurenent

stati on 5T3odldrEiGfosmAtorsier R eerfRRDI tHeGbitnafear ad bptheffdst stibitratelikdzaae
of the substrate P held by the second
{or the second substrate stage 5) existing at the exposure station ST1. The
focus/leveling detection system 8 provided at the measurement station ST2 detects
15  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 §, and can control the posi.tions of the substrates P held
20 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

25  Japanese Unexamined Patent Application, First Publication No. H04-65603. And as



substrate stage 5 (or first substrate stage 4) existing at the
measurenent station 5T2. The control device 7 drives the substrate
station driving device PD based on neasurenent results of the | aser
interferoneter 2P and detection results of the focus/Ileveling
detection systens 8, and can control tBée positions of the substrates
P held 20 by the first and second substrate stages 4 and 5. ]

Al t hough n&ROVEHAG. T & tEanpRONyPLameie PRYided iR PTAxiaHH; to ithsneasugepent station
above-descri bed focus/leveling detection system 8, an alignnent
system is Phévordhelperposetnd exghanging substrates Rt iThwe camipoldevide eat peaformnnent
mar ks provi ded on substrates P or reference marks provided on a
substrat e sthagete es¢changatasksousinghe thspbid systenf B to endaadd ibstrat@B fotaylasiese
Unexam ned Patent Application, First Publication No. HO4-65603. And
as 34 shoexpdstrefprésegsingis tomaplefedy dn thy Stse sabBtrats stpgod (cdelk detondrsalstrate v
to the neasurenent station ST2 for the purpose of exchangi ng

subst r a§ es stdge INehiCRRdsHbn HRVELH tie @BStradeEichinFe PUkIab AbRliRNSRRdEROT
tasks, using the transport system9 to unload a substrate P for which

exposur e PiRGR&ShiRfchtSt#BARBTS! £d lofhpt NQblitdich teuaskied ® sxpatige 4 (or
t he second substrate 5stage 53 whi ch has been noved to the substrate

exchange PRgjctdsid dntcfe HRY snEQ&LtE is.fagéc 4 gfé thd RcSRAIHBIBMgeSHat | on ST2,

and | oading a substrate to be subj t o exposure processing onto
the first substraf

exposur e appar at useee&E’%’?gﬁi’f"ga%?b)ggfé&@%@?ﬁ@#&ﬁ%éﬁg&ﬁ%@%%g@6‘&?"6"
rember 30, Wililkacan sl Ll 9YhduED RELUSRD, LISIBINSL ARG NS i na

optical elene or e a size and

shape cording to zz).e nber. 6, .described below, and i.n this
orbodi 1ot e B0 tobetE B e AR e A LA gt et b,
substantially ciycular in shape. The surface of the cap nber 30 has
the proper fisﬁcabe%?;%apw %ﬁéﬂ}ipame&t ko2 sheething TapsE il Plapevigyp
menber 30 is forned using a material such as for exanple a fluoride
resin mat eiSsabstesiady FEewd ipshapeet Flagr Jurfascoriithg sapmeember 30 has the property of

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
15  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
20 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 exaniple, 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

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



15 or another material with Iiquid-repellency. The cap nenber 30 may
al so be formed from stainless steel, titanium or another prescribed
netal, and the surface covered with a material having

| i qui d-repel | ency. A cap hol der 4C which attachably and
detachably holds the cap nenber 30 is psovided on the first substrate
stage 4. Simlarly, a cap holder 5C which attachably and 20

det achabl y hol dsintthis embpdiment the e3posuze apperaiug EX igpludéscons sepmember 30.
substrate stage 5. That is, the cap nenber 30 is attachably and

det achabl y Heneavwhimdhoeapootrhbar B8 i heldby thaloan hader 46t aidlae Arstaubistratestage 4,
second substrate stage 5. The cap holders 4C, 5C have a vacuum chuck
mechani sm tHeatip dxldapi@of tha eecosdsubaitate sagd Adgpds mgt licdd thelcdp toemberaid), and
menber 30. When the cap nenber 30 is formed froma magnetic materi al
(netal), thant@peno)defres 8milabl§, Whenthy cdpdiohied 5ORE HRREGN sGhshefedtagh s
cap nenber 30 by magnetic force. 35 In this enbodi nent, the

exposur ¢ appias tHelétp EEmbBCI0) dRTaP REIAEAUT &&H@ﬁfstaﬁsnh@aﬁ%wﬂ@anbhm&ap
menber 30 is held }t))y the cap holder 4C of the first substrate stage

4, the capghQhgflender ah&lgﬁgﬁgﬁ.g)t}sygg_trate stage 5 does not hold
the cap menber 30, and’is in the énmpty state. Simlarly, when the cap

hol der 5C of th e : f1..30,
t he cap hol der Z)H?e OC%B?HﬁIe(@#P?EF étsagqb@%‘r%%deélg?éﬁg}ghg%gg%g (ﬁ%?r %Fﬁﬁtﬂﬁ%
cap nenber 30, and .S . in.the e . The. ¢ hol der. C 5C are
o ovi ded s AR ol PE el Bides 3 Cuis SR B RSl BEemS et
by the cap hold ) IS substagntially.flush.with the upper

ourf ace. ap s Ak of Mediytbe e Sl shisgp pEpr U setad SweblE seaes)
second, substrate stage 5), 10Next, a liquid.i sj on tem1 i

expl aj h@d ref er rVig, 9?16‘1 FmeTSIQR SYRFM #F@ngjmrr@?gfrsmg t%\%{vfgﬁtt\['?arlgh FIG
cut-away of a sunmmary oblique view show ng the principal portions of
a |iquid i rmeFKE 3 ahastiadiput-oyay of 4 symaagy efdlique yisy shawingdhePringinaly
parallel to the YZ plane in FIG 3, and FIG5 is a side

cr oss- sect bertigns efiadiquishimmnereipn systenh FIKH ipraide crass-pactoml viewasallel tphel
imersion system1 fills with liquid LQ the optical path space K

bet ween t h&Zfplareelin &8.i3¢ and HIGe frisrat sidel crofs-se¢tonplnogve parablel to theiXcaplasyigt em
PL t hrough which exposure |ight EL passes, and the substrate P on

ei ther theFiG.3st substrate stage 4 or on the second substrate stage
5, positioned at the position EP opposing the final optical elenent

FL at tihe exposurie lijuid inGferSidn dystehh e fills Grith tiqiidTEY fie @Pticy path Rpake K
i ncludes a nozzle 20 nmenber 6, provided in proximty to the optical

pat h spacebéwebipihk fitialbphibf RleeRPFL ofltBe 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

20  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

25  recovery tube 23. The nozzle member 6 is a ring-shape member provided so as to



whi ch supplies liquid LQto 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
nozzl e nenber 6; and a liquid recovery device 21, which recovers
liquid LQ via the collection port 22 ofgthe nozzle nenber 6 and a 25
recovery tube 23. The nozzle nenber 6 is a ring-shape nenber provided
so as to S@rswudablgad ont optizaldlenvent (i phis exainpde, dreefinal ¢ptival ¢lemed Xl e,
the final optical elenent FL) positioned on the image-pl ane side of

t he proj ecpogitionepbh deal inmygsprne $ile of the plogction eptical systemte o el isterior
menber 6 are fornmed a supply flow path 14 which connects the supply
port 12 andfthb@oslpmkyibérdoge fotmed B eupply B0 path) 4fwiish qpahéctthe Wipbhport
connects the collection 5 port 22 and the recovery tube 23. Qperation

of the |iqupdnbtheBhppIHRBE S ahd a@ét@vér#%hﬂbaimﬁkb{ OGS Ehebllbdtion
controlled by the control device 7. The liquid supply device 11 can

deliversli gy 6y L ¥Bk&Bvdr§ ufe23n @P&aﬂ&msoft%ﬁéﬁq&i@&Ib‘fa[ya&éﬁc%‘l@%&'ﬁﬁuﬁﬁl?
the liquid recovery device 21, including a vacuumsystemor simlar,
can recove . : : a : ;

havi ng an E%%%éwgg\?%%:leg?gn%g%%é?ﬁﬂgg%%ﬁ@ﬁgv %\?\brﬂgtﬂ? écgéeu%#‘? dée? °f f111e
frmal optical ement . .portion of the hase plate.18 . si,tioned
between t he SIEFR{ER oA Hefifinal BondShfetpf il el ne
projection opticgl .system PL and the substrate P (substrate age) in
Phe. 7~ axi s THPYEE AP 2l EIE o o 5 Saph U Eor 8 TP B BHRe
exposure light EL passes is forned in the center portion of the bhase
plate 18. The apBtanorde quegg%sraﬂ@ae platerd, hayingaAn whRersuifes hopposing
projection area AR irradiated with exposure light EL. By this neans,
exposul@ | thgdewensugfpgecl ofhe Huad eptiral elemeniile hd parbpreefithdbase plafecky is
system PL (final optical elenent FL) can arrive at the substrate P

wi t hout beperitidsied bRiegemihe dowerisaacedll of ¢hergal epticehglementiibil thermrojettion
aperture 18K is fornmed in a substantially rectangul ar shape in pl ane
vi ew, accopplicalsystem Nearck tbs subseate Pdswhbtrait sipee) of the Heaxexgestiore | i ght EL
(that is, the projection area AR). 20 The shape of the aperture 18K

i n the basgEuihehere]ls aprytuted SKntifohple dhizh eappnedightEE pases ik forthed $n the
exposure light EL can pass through Anong the surfaces of the
nozzl e menb&iterortidaef kipviRke sl f18C eThppesiRd SKie fathel acke lafget then the
substrate P held by the substrate stage is a flat surface parallel to
the XY1p| apjectibeare® WRIinradihkasath@kpdshe INBEELE BP#REMmekhs! HGbYFEHaltFE.

| ower surface 17 of the 25base plate 18. Because the surface of the

substrate Rnhhalds péésédnﬁroﬁg'lpﬁferp%j@cti%h %Eﬁ"cail 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).

20  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

25 baseplate 18. Because the surface of the substrate P held by the substrate stage is



37 substantially parallel to the XY plane, the | ower surface 17 of
the nozzle nmenber 6 is provided so as to oppose the surface of the
substrate P held by the substrate stage, and so as to be
substantially parallel to the surface of the substrate P. In the
foll owi ng descri ption the | ower surfad@ 17 of the nozzle menber 6

(base plate 18) a 5land surface 17 as appropri The
| and surfaé‘é’sﬁtlgg’ rzfrfﬁleﬁto ‘Eﬁ%?dﬂ@eoﬁ#eﬂwfﬁb‘f%eé ﬁé?P@élPﬂée mﬁFﬂg% &isd at
the position closest to the substrate P held by the substrate sta
and provi deepvidsdsa ag 9 oppesedimaniapreoidhe Maqrataaﬂlﬁldé)pﬁbwkﬂ(%? Hieee @mcgfrv
area AR) of the exposure |ight EL between the |ower surface T1 of the
final opti ealo belsubstantialy parhllel teethp swjfase of the solptiatsdl  Syhe &loMingind t he
surface of the substrate P. 10The liquid LQ which fills the optical
pat h space désciiptiom) ttedowarcsiurfadet 17 df e doarld nembeng Gatdpla@il@) whebé caleda
LQfilling the optical path space Kis also in contact wwth the | ower
sur f ace5 Tllaf shifgcefli7aabpmpiriatal Tk damdnurfide. | 7Tihatlal srfaddm thanskziur f ace
17 of the nozzle nmenber 6 and the | ower surface T1 of the final

optical el afBiber & lprévided dt HeéipdsiEiom Elosdst YRS bSEatdP hell bl substfab et
with the liquid L filling the optical path space K 15Furthernore,

the base phad frodided So A0 VHRMI SR o’iﬁ‘ﬁcﬁl%thtsﬁaé% @r&]@&?cﬁﬁrea‘%ﬁfbﬁﬁ@

| ower surface T1 of the final optical "el erent or the substrate P

(subst r at e &t aGe )iy eioPAEELTAY | urPle THoF BRGiARGhilcH it fedrge

bet ween t he | ower sur ace Tl o optica enent FL an

upper S“”gﬁ)ﬁ"%cégnS uctaf‘s%s Zﬁbﬁldﬁh@s&&e })f‘thé Q%bfrﬁ’éego"“ ng description,

t he space ner e nozz i ncl udi ng the

space bet wee Sur he fi opti cal t FL
and thilupper suPiclwidll i*ﬁf&f‘ﬁtﬁ%%v]%ﬁlaea $at4 R R Ph S TR
space SP as pri u fl ow 4 connect e

CheC cupp! 5 BRE 1 D B iite e Bt s ek s o & EoRR Gbbey
flow path 14 is forped by a slit-shape Eenetratlng hol e whi ch

penet r at eso¥epaitacsd 1 of &terfélahwlﬂledw% b 6That s, theilandsyefaes Werfithe
supply flow 25paths 14 are provided at both sides in the Y-axis
directi on Pedzlamembar$ apﬁéhedmvplts&rfa?ya’fhof the final optical element FL are liquid

contact surfaces which are in contact with the liquid LQ filling the optical path space K.
15 Furthermore, the base plate 18 is provided so as not to inake 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
20  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

25  paths 14 are provided at both sides in the Y-axis direction relative to the optical path



38 space K (projection area AR). The upper-end portions of the supply
flow paths 14 and the liquid supply device 11 are connected via
supply tubes 13. On the other hand, the | ower-end portions of the
supply flow paths 14 are connected to the inner space SP between the
final optical elenent FL and the base pgate 18, so that the | ower-end
portions 5 of the supply flow paths 14 becone supply ports 12. Hence
t he suppl ysproe Ks(pigectin ateh dR)i qlhaiuppepgridpodiinns of the supple flowpaths tlddnd i a
the supply tubes 13 and supply flow paths 14. In this- enbodi nent, the
suppl y por the ligidsugplatdetibe 1 bart soteced vialsepmptibeal 3. pddmths padeehatdpthet he
exposure light EL, and are provided in prescribed positions |ocated

| at er al t oldwadrlend péteisnd of thdwipylydiowegdihsold ¢ cdoheciepiol thdinn@aphicesyrace K.
Pluralities of supply tubes 13 and 10supply flow paths 14 are

provi ded apgice he findl dpfialRledeat FIL ¥nd th¥Bise Plats L) RS YhaPke IGwekend pbRions
nozzl e nmenber 6 includes a suction aperture 16, connected to the

i nner  spacer §uply AKE ba med'o&etéhﬁpﬂz BB 128 PafeRocie HSp1 sl 19%hnd the

aperture 16 can 'suck the liquid LQand air in the inner 'space

opt 1 cal pal i e pepr AR RRFCLHERR) J R ot O LMy Tt sl

15prescri bed, pasiti,ons. l.ocat | at er al bo si-des._i.n,t -axt s
i Fect i on iRy bR ot £ R o e e R U Dol P b s e o

formed a syction fl.o th .15 connected ta E@%’ uctj o rtur 6.
The suct i ofPerbmHsE E6 7 FerRudeny mesnaesios ofrefRfe 1o fot
penetrating hol e w?ich penetrates a porti f the nqzzl nber Q.
The | ower - giﬁ‘as 1pdhe Sﬁecé‘PnPﬁ eopita! B?Pﬁﬂ’a&ﬁ/ at'iHr ]5tlfis§?§‘}i’8?ys‘tr9r§?si ﬁr?ng
aperture 16. Suction flow paths 15 are 20 provided on both sides in
the X- &&%i ssuppheldew pathoi4 arerayjided aggording ke BpakEality ((ypbyfeupply Rory ba
AR) . The upper-end portion of the suction flow paths 15 and a suction
devi ce 31 i ncl udTheqoazle membay 6 instudas asustienineauredd. pynnseied foghe inapes
33. Pluralities of suction tubes 33 and suction flow paths 15 are
provi ded cepaceS8Rdnsickdluidinttheinpénspadei 3By Thew)ctioh apuiure ncansack the es
16. The suction apertures 16 are connected to the suction device 31
25vi a t he HqudiLOnanklagvin detiser SpacaiBe. t mahis eabodimeht) besiod 3perfarasi 1é areat
the inner space SP can 39 be discharged to the exterior via the
suction apthetouts@i® of fhe optical path space K of the exposure light EL, and are provided at
15  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
20  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

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



As shown in FIG 5, valve mechani snms 33B are provided at prescribed
positions of the suction tubes 33. Qperation of the valve nechanisns
33B is controlled by the control device 7. The control device 7 can
for exanple connect the suction device 31 5and the suction apertures
16 via control of the valve mechani sns383B. The control device 7 can
al so connec¢t fhe suction apertures 16 to the exterior space (the

at nospher e eé@dﬁig%dﬂfl?ecﬂxﬁ“ﬂb“%}? Wﬁ?@bﬁpﬁgﬁrﬁ%ﬁ@sm 33B. That is, by
controlling the valve mechani sns 33B, the control device 7 can .

di scharge (ej ect s shayndniFiGt3, alvemeshagiseme 83Bmare proyided ahpreseiibsnd nopisiens
(atnosphere) SG via the suction apertures 16, suction flow paths 15,
10and a popft thesugiontites §dic t Pperatianod dheg@lve mechanismy 338 is cantnelied|by the
menber 6 is formed a recovery flow path 24 connected to the

col | ecti oncpurdl d@dice A sPmeentraplerice A carhfor dxampla cahngdétitisctucton davice 31
formed in the nozzle nenber 6, and the recovery flow path 24 incl udes
t hi s spéceandthe saaiohapérmoes [Fovii cahzrohafthanalapeethanizme33BheThpemeoiv t h
t he downwar d- open aperture. A recovery flow path 24 15is provided

| ateral todédies Beplso donfswt PRishiGichdpandesSLThityestdridvspat (the dmossiead)ed
to the optical path space K The collection port 22 is

provi ded akGapyRQairbiliaR HRRARSIMEhilensSINY. adRack, Byh@nebifias tatvalve above
the substrate P held By the substrate stage. Thé surfacé of the

substrat e R helntniys 3]3[1 ﬁle%HQ&(%{gl@@i@e ? Eﬁgﬁsct'ﬁgl%e E&rj @ctff?l,ldh @b the AhePYake ];§12 to

provided in the nozzlé 20 nmenber 6 are at a prescribed distance from

h oth T i . i t . |
ports 12 ati SREEF e sBiaBat) saod fie Bl-dih BRI 8 foulfndlRaBlRE ¥

Kont i mage-pl.ane.side .of the,projection optical systemPL, forned
into awﬁin sﬁgﬁéogﬁﬁé%ﬁﬁzpﬂa%e ggoptical pat h space K (projection

area AR), land syrface 17, supply.ports 12, and,suct| apertyres 16.
'n this embodi meMitnReZels rReaiier i 1gped Histoersaoy gpthd cpipegied to the
circular ri shape in plane view, The recoyery flow_path, 24 and

i qui d 4ocqgees%?<gﬁ oy 124 A58 ORFLIB frord gvg%w%é& ¢ in the gozzig
Hence the collection port 22 and the liquid recover%bdevice 21 are

connect ed ieEbEH® apgd ghsvesayery figav pash 4 includes thisepdesr y The erllepiemPrt22The

nozzl e nmenber 6 is positioned so as to cover the collection port 22,
and has an aperture of the space with the downward-open aperture. A recovery flow path 24

15 s 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

20  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

25  formed into a circular ring shape in plane view. The recovery flow path 24 and liquid



5 includes a porous nmenber 25 havi ng nunmerous hol es. The porous
menber 25 can for exanple be formed fromtitaniumor stainless steel
(for exanple SUS316) nmesh, or froma ceram c porous nenber. The
porous nenber 25 has a |l ower surface 26 which opposes the substrate P
hel d by the substrate stage. The | ower g4gurface 26 of the porous
menber 25 opposing the substrate P is substantially flat. The porous
menber 25 isotdpdevicaiZidaratronngeted by hesovon ybe2f. 2Hemgche ¢dilgttianper] 23wer
surface 26 is substantially parallel to the surface of the substrate
P (that i sand the lifMdptane)y doeked?2 byretchanestel siathe secotargabe 2B god theLQ i s
recovered via the porous nenber 25 positioned at the collection port
22. Becausescbh@y€lelwippaiason port 22 is fornmed in a ring shape
surroundi ng the optical path space K, the porous nenber 25 positioned

at the collecti onldqwzﬂe%?enib%réwﬁsﬁﬁlohéas%a%w&véﬁ&%@l%cﬁ@nﬁ& b and
surround the optical path space K, corresponding to the coll ection

port 22s Thenpay agér oBEAPRberd3 Ha%ing nMERBEInats. ¢ r’I‘l’ne @%ohgﬁfehl%& BO0Lah 8r2

such that the lo surface 26 is-at substantiall he sane position
(hei ght) I

Coch ' PSR Lo 8y s LR 07 £
substantlall%_contlnuous urface 17.a ﬂp | ower

Slrjrtr) f Sce 2628 ;Phcep Oﬁ%lfsdﬁ%nl?% a.t ep%% ng’f%begg%gﬁsaar;f’}vgﬁ ﬁ:flfa‘f'ei ush. C]I1n this
1
Covover onPRPISFYI Aty Packihy EerIRET SEo e SV e oS e ore

di fference between the pressure in the recovery flow path 24 and the
pressure ofSRE" LXRRFPFiBE thesubratedt ingugstrorely % TheRaransTgember 2hds

di anmeter of each of the holes in the porous nmenber 25, the angle of
25 conh@ct Pidse at the colinctemperbibach fmt thedowersurtae20ds sbstantidlyarallsk

tension of the liquid 41
to the surface of the substrate P (that is, the XY plane) held by the substrate stage.

Liquid LQ is recovered via the porous member 25 positioned at the collection port 22.
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

15  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

20 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

25  connection of the porous member 25 and the liquid LQ, the surface tension of the liquid



LQ and simlar. Specifically, the liquid i mersion system1l controls
the suction force on the recovery flow path 24 by the |iquid recovery
device 21 to optimze the pressure in the recovery flow path 24, to
recovery only liquid LQ The nunbers, positions, shapes and simlar
of the supply ports, collection ports, 46 and suction apertures of the
nozzle nmenber 6 are not limted to those shown in FIG 3 through FIG
5, but needQAndsipaat Sppefieally, the hgwd ynwersonsyitemd contrels thespatordewsey
l'iquid inmersion region LR For exanple, supply ports 12 may be )
provi ded | aa&iearcaverybiinvhpath dé by the ligud rreayervsdedice @d o eptinpiee thh@respue bl
path space K, and suction apertures 16 nmay be provided lateral to

bot h si des therretavery¥law path @4.rte eacowery onlg\Ngerd Q.1 | i ng t he optical path
space K of the exposure light EL with liquid LQ either the first
substrat e stage Thanuntibees, pesitiond, shafrstandisienilat effyke Supply o] dallected patts,
the position EP opposing the fmal optical element FL of the

proj ect § on ampiuction apeytutes BF e noAde thember e nadddiied tb e sé sliowin iaFUG. 3
second substrate stages 4 and 5 can each be noved between the

exposur e siabughFIETS; bankket RalyHRAG HHcRIBHenst 18 FdrRRtisN f a skSfaétbiySiquand
15second substrate stages 4 and 5 are provided so as to enable

moti on, Whigh@eRRhFbAEn ARSUBSE éx@&-ﬁle!:supbl} portl 2 Sk ibk ‘i»?ov‘i’r[e%%t@r@l folteapase
menber BP, the area conprising the position EP Opposed to the fnal
optical el ] of,: L3 i i i \ L ogd, ]

t he expos urgigg ggllthgtﬁii_)c()%ﬁgﬁﬁcgﬁ%fﬁe&ﬁgggﬁ&o@%%% a?'ttjg%@ég) hZTB ér@]\f%ss opél osed
to the fm i toFL. .l kquld..LQ.can be hel d between the
substrate o&ﬁ&gd?ﬁ%aﬁoﬁ;gﬁn%%w%% 2 lsequlg%éonnf FL (nozzl e nenber 6).
Wth either the fjrst.substrate staqge or.the secqn bst rat age
5 bost Doned | n VhET FHDEdREIPtER mfiaesets Sf w So i o RL A IRMRIRY
of the projection. optjcal system PL, trge control Ssvi ce.7 drives both
the |i qui de%megﬁfﬁévb%@t%ﬂg&#&fﬁwew FRBstREIRRS SB%%W‘E’&Q atthe | qui d
LQ delivered fromthe |iquid supply device 11 flows thrqugh the 25
suppl y tub@esition ER mwwaé@# ﬂwt@aﬁqﬂlw%%@ﬁmeprwpfawnﬁﬁl systerpPLt he
nozzl e nmenber 6, 42 and is supplied fromthe suppI%/ ports 12 to the
i nner spacdésdpscrippdyahioge,ti first ad sseandiselesratestiges and § etn eikbe yopsh ¢ s
12 to the inner space SP fills the inner space SP, flows into the
space bet weeweerhibe esprgursistatian 8 T1 Andithd mchgirerndrd statioe ST ( sThedfirstand
stage) via the aperture 18K, and fills the optical path space K of

t he expdsuseohd gibbtrite stages 4 dndS anegrovided 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
20  element FL (nozzle member 6).

With either the first substrate stage 4 or the seccond 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

25  supply tubes 13, then passes through the supply flow paths 14 of the nozzle member 6,



5 by supplying liquid LQ fromthe supply ports 12 to the inner space
SP between the final optical elenent FL and the base plate 18, the
optical path space K of exposure light EL between the final optical
el enent FL (projection optical systemPL) and the substrate P
(substrate stage) is filled with liquidzLQ Wien liquid LQis
supplied to the inner space SP from supply ports 12, the control

devi ce 7 comt ischsplich érowathe suppbcpransil2 ne th@3mhes epaas SP.o0 11iQeid i ehich hes
suction apertures 16 to the exterior space SG That is, when

suppl yi ng beasupplicd fom upply ponien 2 spthe tnnSPsfat 8P Slpthk ynreosiase 3P, floke
i nner space SP is opened to the outside atnosphere. By supplying
liquid LQ o tHRepidametvesh arardRutficd 1M SdheduBstrAd IR (AbdtrapdiddePia\ihy ch
had existed in tEe i nner space SP is discharged to the exterior space

SG vi a t hegsdiutd K, ARG KilI¥ 8 Dp il pitsPice KNST (BPSIbIIFE iZRIEL. Hanags @by, t he
time of initiation of 15 supply of liquid LQto the Irnner space gﬁ,
probl e S : y | I b j s

bt eventod, Pt Bie oty PR ool ol e MRS o aR A eRIcc B S

(air bubbl '(?Stlcai aerlil%kﬁgLni aﬂlﬁ 'al% ﬂ&%%gtetllgethg gfn;wgagf) a{tg ?}Eaﬁe ip(ﬁ%ﬁ?éupeq%gp %‘5

prevent ed. I's su e inner spa

from suppl ort 2., the . contr evice 7 cont t val v
rechant ors bRt e A dahey RERen Ll BRYsm e <58 BEL iy e deiffe
device 31 are connected, And, .the suction devi 31 be driven,
ond vini 16 FUPTE JPeah e grmglan 4y oiPem BT S Syt GnG ingétpace
suction apertures 16, quéji d LQ ma‘{ be supplied to the, inner__space SP
via the supbfpnvpply peus 12, the control deviesi7 fohiepls fhesp|vis goashanipesy as to
nozzl e nmenber 6 (collection port 22) and substrate P is recovered via
t he col9 eceomasetils suction gpertures 16 tothe gxterderdpeqe,S @ e ihais,2ahen RRPIPIBE| qui d
recovery device 21 recovers a prescribed anount of liquid LQ per unit
time. The liggd itk ineeropareysPdevm supplyipdrisd Rulie inpemspaectRimopsrsdderihean
recover liquid LQ existing between the collection port 22 (porous
menber 25) outside smizsphieat.e B, supplyingHeucidlQ ecthe dmepspate $2in thig statml tieiag a
negative pressure in the recovery flow path 24. Liquid LQ which fills
t he opti capomtiah Whithdaeé existed irctkip Oser ate $ihis dischdrpaine thduxodiphspabe SG via
collection port 22 of 5 the nozzle nmenber 6 into the recovery flow
path 24, and saétic@rapPaasd Idardfvr @udipeinkie 1BEC OMBhHdk At tHe@indofiifitiA@marer ed
by the liquid recovery device 21. The control device 7 controls the

LT qui d1§ MBIyt 1RURLIEY Yol the B §¥ S HHobintsdubeadigs fiRgamad of fir RAthal! | el
the liquid supply operation of the liquid supply device 11 and the

liquid rec [ L QU 2 Mo :
opti cal pa?l\rﬁlgl; g%ggK@a?sb%{b irﬂelétfcei@’\;e\dﬁn ![;1 'ﬁgdlﬁl %ﬁcgﬁg%%rtg%g&\é}a%gn I%?alﬂfugﬁons

2 borti on GEchebale tif £0 Mind obfta) Barh SHIER ER prekehdla 2, AT ES O
exposure appar at\ﬁ HE%(%luiigLﬁclgéﬁai ngqj'i?etﬁef egrrsiglg& éﬁ#@gﬁ;‘é}&fﬁp&ﬁ&t ng

FIG 6. In this enbodiment, %plc pat of "t
exposure |ight EL.fi led with |iquid . th ont.r Itgevi e 7
control s nbTuehvies” BRGcesLie Al msshnism H3B s haube yfif Zpgrurese
exposure station ST1 armnq the first substrate stage 4 and .
20 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

25  liquid recovery device 21 recovers a prescribed amount of liquid LQ per unit time. The



t he second substrate stage 5, and perforns 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 neasurenent station ST2,
prescri bed neasurenents are perforned, w thout the nediation of
liquid LQ on the substrate P held by ke other stage 5 (or 4). 20At
t he measurement station ST2, the control device 7 initiates exchange
and neasur éneidtredoragdssicandl oikcluding asubatn stseenfPranfFedovendiquid BQ ekizdng
second substrate stage 5 is positioned at the substrate exchange
posi tion RBeteet the cOlRSb PORDL (Fokdis ndibar 25) sad duishietePy diasipiolledat em
9 is used to load the substrate P to be subjected to exposure
processi ngpeRbe, tydik: gBRPrésBh@ B R 9& oPery oG dph‘t’l{llcf. OlLig\RY LeBwHich
initiates measurément processing for the second substrate stage 5

hol di ng t heysHRILAH ?atﬁ sPhcei6r XPASIY RIRBL 11094 tBhadd AP coc:ﬂ_e%tiot%)rlg %?of

other hand, the first substrate Stage 4, holding a substrate

whi ch as i T&AR ftﬁ?m i been
conpl e'?gd, ﬂeﬁﬁ%@é#ﬁ%ﬁi@ﬁaﬁ‘&? ﬁéeng gsur eH{s at o%ﬁe%$§§8&%rgﬁigﬁ$}£ﬁé
enbodi nent . neasurenent s _of supstrate P at .t he asurenent .st.ation
SST2 | ncl ulieovaT SRETEH Srerf YAl oobw driale | ane STl g8hf ace
of the substrate P.by .the focus/|eveli det.ecti.on system 8. At 1he
Teasur enonEOREIA B HEAESRERE AR 129 BRORE o her s perefiFdhe
substrate P. The focus/|eveling detection system 8 detects surface
posi tion i HAYH ﬁ’éanhbﬂpefrﬁwntqﬁéheslwwda%leplaﬁiewﬁ%Y's%ﬂ&stb? Hewd ey OBSFRHe
second substrate stage 5 without the mediation of liquid LQ (step
SA1). I n t Bf e digpddesonery devige 2hdheepticalgathgpasectk isAilieditoliaideQetndrit
of the second substrate stage 5, and while noving the second
subst r 4@ e YHavidéemmetsiindegign LReof shediuidali @ isformed lreallyyn ph arve on apegionioé
focus/leveling detection system8 to detect, w thout the nediation of
i quid LQ thelsebgmatsiRion in the Z-axis direction of a plurality of
detection points on the surface of the substrate R For exanple, the
control device 7Nemyasictioberasecafitie siyposire apparaislpe iSexplaided, referring to the
15monitoring the output of the laser interferonmeter 2P, and, w thout
the nmedi at fewclgit dfiFICI 61 IRXhisieRSoditentf wighithe lopN@ll bl sptRt BCH thdexisirem
8 to detect position information in the Z-axis direction for a
plurality Qhii el Wifh fidi8d DO chittbl HBACY cottrdNGhoRineht 6 ohl hRESte Of
the substrate R Specifically, while noving the second substrate stage

5in Xys 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).

20 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

25  processing for the second substrate stage 5 holding the substrate P at the measurement



directions such that detection light La emitted fromthe projection
system 8A of the 20focus/leveling detection system8 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,

OX, and OY directions is adjusted, and4position information in the
Z-axis direction for _a plurality of points on the surface of the
substrate papen gk ec@%ﬁwrozﬂwah@r@em@éirﬁ sphsgatestage > holding apebstrae diter on
(reference surface). The detection results of the focus/leveling
25det ect i owhsﬁ}lgﬂmusmaﬁ@r@qe@quwt ithe mepsurement Bitiog S des feenjcampleted, is
association with the position in 45 the XY plane of the substrate P
(second subsgitierted asthe gepdsiue station STI.Next , the control device 7 creates
map data based on position information for the plurality of detection
poi nts on the sulfthisembbdiieat, melsireraings d7,a sdbitact Bat thamedseqenfsAdstatimnd
determ nes an approxi mate plane (approxi mate surface) for the surface
of the sSubsTeaictude detebisest soffadelpositiop irdahatits behe HAPakce oBhe blisEat@®Pays,
an approxi mate plane for the surface of the substrate P is determ ned

wi th refer gRaBeisfeliRE 8&6dticA_GstER REr ANER rRASIEhaN sfafibh ST? NEEliquid LQ is
surface). The control device stores the approxi mate plane for the

surface of pbihg ﬁl%%&@étﬁe Eﬁﬂsﬂé‘é PACTRY 8Ly din Ftdgt%ct%%%%ﬁ%&ecﬁt ation

ST2. \Wen proce53|ng ends at the exposure station STl and at t

measur emeng, £0s Eg&h&‘mﬁﬂ;&anéé‘ﬁr GRRL{R FR sﬁﬁ%%&er@lycgé R%ﬁ% sfeé

substrate stage € neasurenent station ves e second

substrate stbasget 3 to | h wﬁhsuélg Stdefl lltqui?i];ﬂ-és'tep\%&lﬁh fnhtﬁlsfelrr{b%ac[iunent

substrate s%ageeﬁmg%ol |ﬂ% e’su exposure
proces has

St at  ol! STURPRBTRARE pBpT 'iw?&aﬁ?@ LA et
first s Ubsgog}n% t é &%gnd subéra?eust%ggerSaﬁo?dlﬁg :[ih% sglgastrsa‘g: g%ee)%&’tp ane, uses the
focus/leveling detection system 8 to detect, without the mediation of liquid LQ, the
position in the Z-axis direction of a plurality of detection points on the surface of the
substrate P. For example, the control device 7 moves the second substrate stage 5 while
15  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
20  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 OY 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

25  detection system 8 are stored in the control device 7, in association with the position in



15exposure processing is |loaded onto the first substrate stage 4 at
t he measurenment station ST2, and the above-descri bed nmeasurenent
processing i s perforned. On the other hand, after the second
substrate stage 5, holding a substrate P subjected to neasurenent
processing at the measurenent station 332, has been noved to the
exposure station ST1l, the focus/leveling detection system 8 provided
at t he expdsule pkas bhthe subsGdit Pdedcond substrate ktaget S)t he nedi at i on of
liquid LQ position information in the Z-axis direction of one
detection poi nt Next]the caitfol a®ceof credtes maddid Bised bh pasitidhenfoeativah for the
substrate stage 5, or of a nunber of detection points snmaller than

t he nunber pRlalRebeddidclbn PAhloh thfueRESSK tAd subbeatdBaRitcRIBDéteSS AL | D8
5T2 (step EAS). An approxi nate plane of the surface of the substrate

P was det eg&tbififles 4 2pbRRiImALplaleREFroftfinaid\rSXH ISUhE st afﬂ;pe Qubatath P

by detecting position infornation in the Z-axi's direction for one

detectign Lt it : Cl i
surf aceg)of b%"s%%B@u St rp(;(%aéfﬁgf% lr%@?)'os;ﬁ{, ?Iésn‘gl%ﬁ]?br nagp fogﬁhiﬁ%lﬁ lt)aﬂgfbf( Sslmafﬁ(g,
an appr oxi | ane f.on .t he rf.ace of substra P._can...
dor  ved. bALLEBRRRE Shrttird M Pl T oL RfecoiRigof
prescribed, referenc 0Si-tion ference syrface). at the exposure
Dttt on_ STCREr@rRETEERY ; dhe Syl oot Gt HoaPambisep gt et g auttsce of
information for the imge pl.ane, with the nediation of liquid LQ of
the proj ectiesRbEts Lilps 8‘? dﬂﬁthﬁép%ﬁ?rﬁ’élelﬂtﬁta&"’bﬁgg'cri bed reference
position (reference surface). Hence the control device 7 can
det erni ne the po%heR prgsessinglends &b therapuerstation STiegd apihg Aeanssmed by
the projection optical systemPL via liquid LQ and the surface
(appr oV mastatien$ T4 ¢he) coptrok dewics (Thmavieathe fst sulgiipterstage ftde theaeeapuyement
prescribed reference position (reference surface) (step 5A4). Wen
t he above- detor $Brahdmeass thermecindsnbtmssitagg Sdo the, expdssrecaation T 1dexdifiee 7
controls nmovenent of the second substrate stage 5, and positions the
substrat e heifirstishiestppestdge dnhapipg shermgbstiaee B fon sthichpxpesate pbassing hislbeed
the projection optical system PL.

completed, has been moved to the measurement station ST2, the transport systein 9

unloads the substrate P on the first substrate stage 4. A substrate P to be subjected to
15 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

20  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

25  station ST1, by detecting position information in the Z-axis direction for one detection



Based on the surface position information of the surface of the
substrate derived based on 15detection results of the focus/|eveling
detection system 8 at the neasurenent station ST2, and while
adjusting the position of the surface of the substrate P relative to
the inmage plane via liquid LQ of the progection optical systemPL at
t he exposure station ST1l, the control device 7 exposes the substrate
Pvia thep&h?(o%ﬁ?ﬂl&ﬁli@ﬁif'd@@hti&%’ iR1F) 61 tHRRMrthd Bt the &fBstr¥R Pl BdPRVikBH
the substrate P in thé Y-axis direction with respect to the optical
path 20 s i roliaul g i nersi

pr ocessi ng&%‘?nat%ﬁ{é%u sﬁﬁa@e oar?p{%@gél% cl)gr{{g%s}t Sfrate dsﬁ%@ggﬁgg%an
ended, th ontrol device 7 maves the second substrate.sta 5 at the
exposur e 8% 85t ped OB e letorton eroblfe TSP 10 ProSFHDBLIPLFTGE wi t b
this, the first substrate stage 4 holding a substrate P for which
neasur enep@sitioEesenaesuitaselatdigiexnosys stafien Sddsur enent station ST2 is
noved to the exposure station ST1l. The transport system 9 47 unl oads
t he substrat e Plieocontdol déviexpeatsrasen pdvanes positjprhiatorematien fortikd tndpyg pldne,
second substrate stage 5, which has been noved to the neasurenent
stati on Sk#h the mediatiBes£ liquad LEX 8fMblepréibctonSopBighllsybtemIt[aafatie ity b NY
device PD is explained, referring to FIG 7. FIG 7 is a view from

above of éﬂeﬁé{bgg@&e&ﬁg%ﬂ&gliﬁd{ﬁ?ge%@e SLAAEP. Hende e ofttrol cgyﬁ%ﬁr &he

stage driving device the substrate stage I Vi ng

devi ce PD,i,ncl.udes |inear .ors .80 1,. 82 3..84, .85.. The. ..
Subst r at e PEe FRRprG AR SREEH Brs¥Pim i imeeapiith fored B 69 Sjectian.
gui des 91, 93 extending in.the Y-axis direction. The Y-axis |ipear
gui des 919Ptigsl systenybkvig %@LQ@&&@% age GFRPERNImBleurtAced Of e sehsipaie®
X-axis direction. The Y-axis |linear guides 91, 93 each includes, for
exanplle, withmeferenes tosa presrribed cefprsnes pasifique(refensaes surfigeddstep Sduips
having a plurality of sets of N-pole nagnets and S-pol e magnets,
arranged at prewien iecthbong-descaibsd aleasugerhéie pYocexdig ehidsgtht icomralridvica 7
alternation. On one of the Y-axis |linear guides 91, two sliders 90,

94 are supRRoladoten&nabiiR seRIndnbstiitd f8ze’5, Al PosltibROthe Sfibstrte® in the
contact-free state. Simlarly, two sliders 92, 95 are supported on

the other p()éit?t?ﬂl c?pploisi'ﬂg e S Gﬁtlbg.ﬁ eletheRMRL lo?tl'fér[btr&jg&icjnrbpttilagl sy'st@fﬂ PL.

Based on the surface position information of the surface of the substrate derived based on
15  detection results of the focus/leveling detection system § 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
20  space K (step SAS).

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

25  the measurement station ST2 is moved to the exposure station ST1. The transport system 9



15direction in a contact-free state. Each of the sliders 90, 92, 94,
95 has for exanple a coil unit, incorporating armature coils arranged
at prescribed intervals along the Y axis. That is, in this

enbodi ment, by nmeans of the sliders 90, 94, having coil units, and
the Y-axis linear guide 91 having a nmagmet unit, noving-coil type
Y-axis linear notors 82, 84 are configured. Simlarly, by neans of

t he sl i deaslofd, thbubstratei fyr awdiidh dxpbiute pdessinpehad Gndedatield blyithegdcofdli de
93 having a magnet unit, noving-coil type Y-axis |inear notors 83, 85

are confi gisgtte stage 5, whith®has bééillerﬁévﬁ%QO ﬂ%ngé%%e?l?gtaﬁé/n §he Y-axis

| inear notors 82, 83" are respectively fixed to one end portion and
the ot her end rgdon in the qug q d{re t.ion 0
fasu ¢ Stage d

f. a - axi.s. | lnear .
gui de 87 extendi ﬁ}f;t’ ?l}le)fafﬁneplg(?am AP ECEr onY urcpgg?%@g?plﬁﬁlgd,sr?fe or
94, 95 25co Lse the, Y-axis line notors 84, 85 are
respect i v ﬁg oo Lo I%ﬁé’leé’hgoﬁcﬂbf’?’%ﬂfa FrshandseoeibsubpFeF Senes boranisn
in the qugéh direction of an X-axis |linear guide 89 extending in the

X- axi 5 di supstratgstageidarimatdesicxPiki dnFlGeh thefubsieate vtage dmvugdpdce ADt he

Y-axis direction by neans of the Y-axis linear notors 82, 83, and the
X-axi s | i mehrdeglihche nors 8ON®N 8B] &3,i8d, 8he Theaxbsratk stegd drvingdevieaPB of
the Y-axis linear notors 84, 85. 5Each of the X-axis |inear guides

87, 89 i npllifdesa haik oEXARM 1hedr HAHLs HNDY ekteRARP O MeiISkiHRGohe TRE| S
arranged at prescribed intervals along the X axis. On one of the

X-axis i PERs lg‘!'é'eud dgk791i, 33 ?bg@gftfoﬁgd %v%b%.ra?éd 9 esé‘@:le%??t%pine[hg%—%g@

in the X-axis rectron rn ntact-free state. arly, ont
ot her X-axis_ line uide.89 is,suypparted .the.slider 88 to _enab
ot on’ 1 peroR akhe Y Ointonrtind 09 kidbdfeR, K hambic, Geffd
sliders 86, 88 includes for exanple magnet units having per manent
magnet0 gr BSPPOFiinE perRanent magnat graups baving apluteliy|od sep ghbrrole paersthands
magnets, arranged at prescribed intervals along the X-axis direction
and in al Seoleanaguets, arranged af prefe¢ribed intewvatsralafg the ¥-dxiy directing agéond
substrate stages 4, 5 is connected to the sliders 86, 88 via
r el easabl sltgrdtivhs 4h o f tisaithxRdintofidedios clwassidlefs@0, 8% argrupponted to
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
15  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
20 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

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



15Japanese Unexam ned 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 andgto the -Y side face of the
second substrate stage 5. The joint 42 connected to the slider 88 can
be coupl edaiidtht bthertrdhdspodidorf iacle: ledigth Hizec?ion s oK chxisuimstrgaide 8teatpading and
to the +Y side face of the first substrate stage 4. By neans of the
slider 86 gK-ukiedfedidhs Hemealic PukideinSat,guilerBy\s mgvatiginghe YRR X- axi s
| inear notor 80 is configured which drives the first substrate stage

4 (second gilsibh 8y et hAERhOY-a£R MAEHE nRfiory 82, §3N8nd e Klaxdslidedr fdige & isder
86 in the X-axis direction. And by neans of the slider 88 and the

X-axi s i ngatduifife §mistintBYdn e HBADSE tht ¥P&istif% Motolsi@ags. Mt or 81

is 25configured which drives thé second substrate stage 5 (first

(
bst t . | kOl j 88 i
The X gk s o recthhr e oehfl fodngliad 47 Rohphihs fF kAL T ol AE 1o "

R i e
actual | ty, SERER S BOeIr oAt e i O R g B Togts

Y-axis linear notor, and a Z-tilt{ stage, mounted vja a Z-|eveling
driving me€HeHPE i ¢ fOTackRsRPRE,  AlmBTlEondls Pthﬁb’é@rw&newﬁqea“sys on the
XY stage, and fnely driven in the Z-axis direction and in the OX and
OY di rect i sHpported e shider 88 tq enablgmatios dethe Phaxis disectipa irea epanasefrengrigi ng
the substrate P is supported by the Z-tilt stage. 100On the base
menber 1BP The gidowi &8 meludesdor examplEagisi etitsdiaeing pemnageft nagnegroups
between the first substrate stage 4 and the second substrate stage 5.
The auxi | i hawnbOplusligy afiscted Nqolpmegrets and@-pals inegrsts) etravezed at prescibedt
substrate stage 4 and the second substrate stage 5, which nove in

) . CY di r ecintérigs slong the Jpase direabe andin, altamdtiors pr ovi ded bet ween a
first work area 10 conprising the exposure station STl, and a second

work area 20 15 @RI, shdhhfahdasdnd esdnt ssisthicQgsld) 5 is connectedfdghe
auxiliary 50 has a prescribed size. A first passageway 61 is forned

bet ween t hgiRExdd, BRLM roasANE ;48 41,7425 bhiid® a¥eoke didcl6ROWo sxhidpletihe Y
| i near guide 93. A second passageway 62 is fornmed between the

auxi |1 88y baRQE UnBarititloP b WBbticafifn FUTPPUH-AbIIE 2¥0 b9, Ovhsle
. And, t auxilrary 50 has gul ating nmenbers 51, 52
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
20  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

25  configured which drives the second substrate stage 5 (first substrate stage 4) connected



20 which performregul ation such that the first substrate stage 4 and
t he second substrate stage 5 nove only on nutually different paths.
The first substrate stage 4 noves only on the first passageway 61
anong the first passageway 61 and the second passageway 62, and the
second substrate stage 5 noves only onghhe second passageway 62, by
means of the auxiliary 50 conprising the regulating nmenbers 51, 52.
25Next, a wnitthodim#2 extheslidee 881in the Hudpds diadcdol® usi ng an exposure
apparatus EX 50 having the above-described configuration is

expl ai ned, ref eByiMgkih@tht Reué gaeravddebyIhOpaiFdi-axis lilée u@horkBL.83Xér 8md
FIG 15 through FIG 24. As shown in FIG7 and FIG 15, in the
first worksgay &andPdi@erehi] %leeswel%ws@ag%tc% bOBomablIdd inl th&ld?, HirdHBRY ShhQfe

exposure of the substrate P held by the first substrate stage 4 is 5

per f or med I t n. 5T Sy g of
t he substrg e ﬁﬂgéﬂﬁg%g %ﬁ%qé%%bﬁéig %% %m %Eﬁﬁaﬁéggq%gagéﬁﬁggﬁgd In
or der t perform | i qui pOsur e of . the substrate,P.,on the
first stbstisracs a&e‘:ﬁldeﬁ?ﬁi&%ﬁ Giotee B ST LRt U
substrate sta e. 4 at ([ tion 0Si the fmal  optical el enent

L ot the BIBERtiegt e apen b pem (R e PoRP A i dPH SRt P SR B
the final optical elenment FL) EP 10 Then, the control device 7 uses
the |iqui don fhee¥¥ plege. sy fimely drivem inthe Z-axie disgatiop and isth»0X gad Y irections
between the final optical elenment FL and the substrate P held by the
first substaative tsthadey dagd. t The swhsirete bgldenmldieg frsebstiatee is wiywyportad by R
Furthernore, the cap nenber 30 is held by the cap holder 4C on the
first substhed-dltstagge 4. And as descri bed above, when the first
substrate stage 4 is positioned at the position EP opposing the fm
150pti ¢@l el enendn e batdiBerabG BIs privsdet ah BuELAY S0 WHich predehRCoRIFiohO
nmeasur enment processing, substrate exchange, and other prescribed
processi Ngpiiyetii@e $i8k SMdtriR slagel 8Rd @ sfonldl BébsHRRBSHMESHE nrheSatl@maQnS(ﬁIZ

conprising the substrate exchange position RP. shown in FIG
8 and FIG @1de@ft(5 Sk @olﬁggn@et&éeﬂ%edﬁﬂs{@ﬁ%tﬁt@ﬂa Ml{ﬁ@se%ncf ﬂﬁstrate
substrate B he first substrate stage 4, the control device

roves ngdé%%men% AT R SEP R figu
i RL

oFage 4, " 2Tt Mottt rbing e ebulre N0 By TH e o wBik S{%ﬁ -

on thegiubstrate P to on the cap nber 30 held by the cap hol der 4C

above the FYTPRYSIEHOEISHeILt Y The upper surface of the cap

nmenber 30 held by the. ca holder the first substragte._stage 4 is
%(he auxlhar)P 50 hasa prescr%ed size. A first passageway 66} 18 formeg

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 meinbers 51, 52
20 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.

25 Next, a method of exposure of a substrate P using an exposure apparatus EX



25substantially flush with the upper surface 4F of the substrate P
hel d by the substrate 51 holder 4H of the first substrate stage 4
and with the upper surface 4F of the first substrate stage 4. Wile
performng in parallel the supply of liquid LQ fromthe supply ports
12 and the recovery of liquid LQvia tlse collection port 22, the
first substrate stage 4 is noved in XY directions within a prescribed
ar ea conpr havingthe dboysedaseribed cadigypiioniinexpidiredorefarnag todha plerd vieweslent
FL, and by this nmeans the liquid i mersion region LR fornmed on the
subst r at e PIG &rthivegls Fifo il lhyd RSy &8 tooughfdGcap nmenber 30. After
nmoving the liquid inmersion region LR on the cap nenber 30, the
control device 7Aagljoustis FIGE gnaFIG.i 160n4al the tsatvotkarelOnefele ¢xpesure ztalien
menber 6 and the cap nmenber 30 in the Z-axis direction, as shown in
FIG 17, agtt]gapsEsnrhdiSioh oxkurs of fhacabshitetFigld By meZigdt eubtRhie_tagh4 (sl 7,
26) to make contact with the upper surface of the cap nenber 30.

Speci fi gal byrforkda8. f Af Sk nRdfSéh &t &aﬁ%@gﬁzl,‘lmeaﬁ%ﬂéﬂi%r&@ﬁ,h{ﬁaeﬁ thEERBSFat3P .,

is raised In the +Z direction, and the lI'ower surface of the cap

menber 6 i §oRhout Vecdddt AbGRN Rl s padrRRd UPR&dR W bAftmAquidl

)
menber 30. Fur?hernnre, position information in XY directions for t%e
first substrate i ﬁy F i [riofd
15' Based ofisst BSPhupR RFHY R aibhrhd kPR The LB AR BRioRL
cap nenber ,3Q.0n the first bstr.ate stage 4 can be sitioned wth
respect t oﬂwte&‘gStr?Bé%ag s%@?%g_po o1 RRPS tﬂf“c’ofr]c‘l%‘r“51 8?bn°taﬁe “HEY 2 é’qﬁtéenber
6, the collection port 22 i ovi ded j.n the | ower_ surface oppa
the upper BIN3LERO caf natepLRL fHhnpes .lreg@ﬁ below S i) Opssal e FL) £
(suction ogpration) via the collection port 22, the gfp nenber 30 can
be vact®im dhemperopwokdsxics @ usesibs ligtid famersion syiem A& dll thepptigdpah  The
control device 7 uses the collection port 22 to hold the cap_ nenber
30 agai nst sRase K tshwsendhy fined eptémal elpmenid2And thiosubetratel held by thetfist  he
nozzl e nenmber 6 and cap nenber 30 are in a prescribed positional
rel ation. substrate stags4 whthdiquidddo}iamd wxposesitbe bubstrate Sur Fadwrereothe care
porous nenber 25 positioned at the collection port 22 is
subst ant i ahleynbet ¥ is haelddyithe splistdendC ah ithe firstsabstuatd dlagele |Aadas dercfibeske
25 17 of the nozzle nmenber 6. By vacuumcl anping the cap nmenber 30
usi ng t he aBRAe, when the first substrate stage 4 is positioned at the position EP opposing the final
15  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
20  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

25  substantially flush with the upper surface 4F of the substrate P held by the substrate



collection port 22 of the nozzle nmenber 6, the aperture 18K can be

cl osed. By holding the cap nenber 30 against the | ower surface of the
nozzl e menber 6 so as to close the aperture 18K, liquid LQ can be

hel d between the | ower surface T1 of the fnal optical elenment FL and
the nozzl e nmenber 6. Furthernore, a prgscribed space SK conprising 5
the i nner space SP, and capable of holding liquid LQ is fornmed

bet ween t hboldemdH obibe ificsi sutstretestage Flandwdh thesippensurfecdydt of30e first shbbtyate
the nozzl e nmenber 6. After holding the cap nenber 30 agai nst the

| ower surf amge 4f Whie paforhnginmpamtlelihe fupplycadiiqnidl LQI &vinake shppbl pasds
the hol ding of the cap nmenber 30 by the cap holder 4C of the first
substrate ghdde rébové§ of Hgwia LQwik tie.coflectidd phit @2, thSfirst fbseAB k0 4 &0
devi ce causes the first substrate stage 4 to be retracted fromthe
posi tion ERABPESKRAirkdtas RAfintd BBsclbéRatd YonRRlst®ihd HRitfdn Op%Bs;ihfgﬁlle
element FL. In this way, when the first substrate stage 4 w thdraws
fromthe fiznal i : : d3dgtont he
| ower sﬁrfglggl 08? Q%Iﬁgeﬁ{ﬁggg ’reﬁ %ﬁbﬁg? m%ﬁ?;ﬁf@%%ﬁ?rg%ﬁ}rﬁ%@lﬁst Abn
substrate i i?;yQ I t,g the final optical
el enent FLEe%g K te%lgaqls%g\j\ﬂ}tséo e gf%ft%éaﬁ?l@a%nrﬁ% etrﬁg' cap nenber 30 is
hel d using the cglLlecti.on.port..22 of .the nozzle nber 6

descr | bed-above. BBy R EBRg S RuREion G tf LR PR Fmetbe D By
path space K.in the Y-axis.direction, and_.suction apertures 16 are
D ovi dod 1| AP0 DG 8 PORE LR R BeiRorE PREDR Gl e PR TTE
In FIG 19, in_ order to facilitate viewng of the drawing as well as
to sinplify0{hibe Zxarisdiseciiom as shosipdp G ddr ndrgysss therlawen sufface gfdhe v
side of the optical path space K and a supply tube 13 connected to
the suppl yn qmqrzb%rr*ﬁe(lgh?é&m makpeoatastiwih Big uapessuidace of ghel cap aember 3.
the +Y side of the optical path space K and a suction tube 33
connect ed Specifically,the fisshsubpleate singe 4 Golding théycaprmember 30, is raigeddinthentZ n
FIG 19, with the cap nmenber 30 held against the |ower surface of the
nozzl e menizectidén, ankdehesloppt surfate of theicap théntiar 6ns brivegls imp kyntpamtit the t o
the prescribed 25 space SK including the inner space SP, between the
final opti apperehrEre ot thelcapmemble3(C afurtbdmore, position information in XY

directions for the first substrate stage 4 is measured by the laser interferometer 2P.

15  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

20  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

25 17 of the nozzle member 6. By vacuum-clamping the cap member 30 using the



menber 30, and the recovery of liquid LQ via the suction apertures
16, are perfornmed in parallel. As described above, by controlling the
val ve nechani snms 33B, the control device 7 can connect the suction
apertures 16 and the suction device 31 having a vacuum systemvia the
suction flow paths 15 and suction tubegy33. Hence by driving the
suction 5device 31, the control device 7 can perform suction recovery
of fluids ¢bliegtiondpdr€R2 af thy noaxld themipsr &S thie iaperthrs pEC earié closed! UBy hgldinge
i nner space SP, between the final optical element FL and the cap
nmenber 30. thEhap eRfiben30 saitiscie Tovebt sinEse ol thelnogtlé theinBercd/ay a6 t6lElobectte 21
having a vacuum systemto induce a negative pressure in the recovery
fl ow path Zdere@®] 4K,3ig0R1 L BarCheEM Biwein thE RweRuriRETe bf 81 X1 dplital
collection port 22, and wth the 10 aperture 18K cl osed, drives the

l'iquid SUpre)ﬁeH@L&ﬁitﬂén@foL hiifbed ¥Ct F%%Hﬂe(:@{)&cnb@ﬂ' sﬂalab SKIEefprisin:
pure liquid LQ1s supplied fromthe supply ports 12 to the prescribed

space b NG ls{:i?:g Sff" %gca[ga%gdnd\fﬂol fEFJEd LlS Megﬁgm%@ﬁ) tégl

and in add ion qui d e pre épace can be rec der ed
fromthe sutlo r ures 1 feans ge- pl ane si de of
t he proj ecfi glﬁmn%?g@ %%Psrfle %Eﬁégﬁbge c%oﬁftedlﬁednﬁbsefgawfl lled with
liquid LQ wtho a the i eration thellqwd
suppl y device 11‘1{1:“3;11 ll éa%ﬁ‘ﬁlﬁ‘ﬂ @Etltée F’g"eéﬂ’ﬁ%‘F ﬁ}lﬁﬂ?@ q_Q to
the prescribe ace SK and suctjon yres. 16 to recoy UI d
LQ are pro¥i ar ttheeaafro] ryiced| releases ¢ hpf@éﬂ&#ﬁhe Bﬁ,stmf‘éakreréﬁ Bwﬁmc
than the collection port 22 used for clanping _of the cap nenb

Hence 20 byolen 4 ahe fiest sdbstrate siee 4-30Augiong ie RIEG dond EEG |1§nth96?lttfoi2

provided in the |ower surface of the nozzle nenber 6, the prescribed
space 3K cdevitrecaensiaifitseheieate stags 4 torbgiretragted depin &E pasitien EY oppeding de
cap nenber 30, connected to the supply ports 12 and suction apertures
16. Next, pb\siiﬂicm dieattybélnyg) thiedinx\opticzletmennFl.o skntthis mey,ofhenttlee first st and
second 25substrate stages 4, 5 using the |laser interferoneters 2P,

t he cont r okutdeste crage 4 edthiiraods Srobhihe findl dptibd teleateat B, alyecaprmeambeg 30lasidce
PD to nove the first substrate stage 4 to the neasurenent station ST2

(second wWohaidi B 180¢r, suffaét dfehd Eele mtntRE6 WYEmBUISkda tie fEitagbstatd O
t he exposure station ST1 (first work area 10). As shown in FIG 10,

the contr okiagey a6 1iduid QS &l be HeldQupStt s firdd SptRchPd&néltiFyi ng devi ce PD
so as to move the first substrate stage 4
15 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. InFIG. 19, in order
to facilitate viewing of the drawing as well as to simplify the explanation, a supply port
20 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

25  space SK including the inner space SP, between the final optical element FL and the cap



5al ong the first passageway 61 and to nove the second substrate stage
5 al ong the second passageway 62. FIG 20 is a schematic
drawi ng 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 hgg first and second regul ating
menbers 51, 52 10 which performregul ati on such that the first
substrat e sieader 3D, andithe hecosagohitiqud D€} viathe ssttapapsrturey 5, tlerperfghned in
different paths. In this enbodinment, the first regulating nenber 51
i's provi degar@llelf h&s deschibélablons ®y @bnttdIRngdh¥ bhlvé ngctHismdBNEAS cantrol
protrudi ng menber which protrudes on the -X side. The protruding

nmenber COMpEYi&EHcdohnRt fhefsidtioh@Perhiéd MmARREREiShlddvice 3@ hARHg 8 9a@int O

extend in the Y-axis direction on the -X side 15 face of the

auxiliary aQJOg tﬁ@sﬁ@ﬂ&aﬂ&gg&ﬁéiﬁ&d@gﬁlﬁ{mﬁe’s 1S PR HaH; tihégﬁlci'i?a‘n

side face of the auxiliary 5 and has a protrudi ng nenber

g Loond ¥ Zgﬁ%‘gﬁ:ﬁg ﬁ%ﬁ%‘%‘?'dg?@? %%‘ﬁé‘%%bgﬁ’ggct@"‘?%“’gﬁgﬁ‘éﬂ‘? Eﬁ‘i‘ﬁ‘%@???i ip
econd y eher 5 d"s6”as To St .
monber o1 DR ETRICESBER dntited 05 innshiniee’S bAEeD ol Sia Rt

di fferent siti,ons (hei s).in the Z-axis direction, A first.groove
S1M © -1 or REas HeCRumBROE HE) fBE eomiol fnacs T 4etes Sippiebibpeeephdiuict 2
according to.the first regul ating nenber 51. A second groove 52Mi s
formed in PHENS XVauR syHEB 1o dpefn REgRRYFPTS WS ﬁiﬁé@@ﬁ%é@c PatRebr di ng
to the second regul ati ng menber 52. When the first substrate stage 4
passes t hr BgHtanHae elapgngof thecgnmemben 30 pnde coljestion porti Ehwand githdhfher

51 has the first 25 groove 51M positioned on the inside, and novenent
of thel®i r apermiehiK elpsedsdrange the liquid supply §6vie¢  sandghe swijemdsvi®3 Li s Byot

i npeded by the first regulating nmenber 51. In other words, when the
first substhismeanspyeliquiphsie supphiedirgn thdipplyrpetts pAssthg pwagited spdche
first substrate stage 4 does not strike the first regul ating nenber
51. O, Wh8HK teash g fidal optipal ¢lbreem FEuad ewayp Gikmbeh®), and analditioafliqtikie
first substrate stage 4 is guided by the first 5 regul ati ng nenber

51. And, wWhenn i reREBETkpattISK cad R BtPeRdFropame esctiohpeigicd e B8aRed
passageway 62, the second regul ati ng nmenber 52 has the second groove

52M posi t i gRed, B8 ihhe-HlRs $ of RS BRVEEHicAsyéthe PERaRBE colRabisRt €

stage 5 in the second passageway 62 is not inpeded by the secon

L9513 POPIEIE oL AL LoER RS0t bR 20
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

20 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

25  substrate stages 4, 5 using the laser interferometers 2P, the control device 7 controls the



10 substrate stage 5 does not strike the second regul ati ng nenber 52.
O, when passing through the second passageway 62, the novenent of
the second substrate stage 5 is guided by the second regul ating
menber 52. On the other hand, when the first substrate stage 4 noves
fromone anong the exposure station STigand the nmeasurenent station
5T2 to the other, even if the first 15substrate stage 4 attenpts to
pass t hr ougibstrhie sge driding desaginaym6R; the fiest fulisgbte staps4 rathe nebaugameht
strikes the second regul ating nenber 52 in the second passageway 62.
That is, tbatiGeSDhdeédWak kit 200 st nhedeithiedan] sibsteEdiged to e
first substrate stage 4 along the second passageway 62. Hence even if

for exampl gxpdigreSREONLTS RSt wakaratiage As Mowatis FIG 10,18 Edttioy ddvicethe
second passageway 62 at the nmeasurenent station 5T2, 20collision of

the first %b’tﬁﬁ)tlsr fak @ub%tr@tg@aﬁe &Qﬁné %l&@@&ﬁHM%ﬁﬁﬁ%a@ dtage 4

prevented. Simlarly, even'if the second substrate stage 5 attenpts
to passcth t

subSty af o Srageif dakda By BRI e SR AR gk ES AORE L Sprong,
regul ati ng_nenber. %% The auxiliary 50 is for exanple

f or med froﬁtasgagm rial softer than that of the 25fi rst and second
substrate stage nific nt d art
first or 56 sec 2@1? %ttaélc %“g%gg\?é?q NRY %ﬁ §'tan§

second substrate st es 4, strr ke t ili . ,
cushi oni ngsrree%erhss Sageste Ptﬁmgd]éfa“gh t&a&r cpﬁgﬁse@eww %p&r b

shocks when an obj ect éa substrate stage) strikes. t hi s, neans,

si gni fi canBsgbeiy KIg £Gy gherqurdiaryatichas SEg apd ?ﬁ%@‘ﬁe&ﬂé ng mefalers 1£§zcan

be prevented even when the first 5 or second substrate stage 4, 5
st ri ked0t hevhighyperform yeg8Btiomyuch tiay theifing subsitatesstneadhand ithersypcad subkitatect
collisions between the first substrate stage 4 and the second
substrat e stggbnbve tmough diffeuwdpathsl, Iankis embodasald thedirstgegudating pgember
suppr essed. Next, as shown in FIG 11, coupling of the joint
41 and t he5t ismwbvidedost thatXe sidt fge ofithendxilimy Sdoarpl lias g poftnkling membetr 42
and the second substrate stage 4 are rel eased. The first
which protrudes on the -X side. The protruding member comprised by the first
regulating member 51 is formed so as to extend in the Y-axis direction on the -X side
15  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
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 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

25  groove 51M positioned on the inside, and movement of the first substrate stage 4 in the



10substrate stage 4 is coupled to the slider 88 of a portion of the
linear notor 81 via the joint 42, and the second substrate stage 5 is
coupled to the slider 86 of a portion of the linear notor 80 via the
joint 41. The control device 7 controls the substrate stage driving
device PD as shown in FIG 12 to nove khe second substrate stage 5 to
t he exposure station STl and to nove the first substrate stage 4 to

t he neasur @émepissadestaiy 6h isimbiipeded by the fide redutating imentblets5 1.1 In arter Fbfds,
21, the control device 7 noves the second substrate stage 5 existing
at the expogbi theFiralsulibiradblagt @ pafies Mesigh i Tirkipagppesiyd), (idifiracubsrate
bel ow) the final optical elenment FL, and causes the | ower surface of

the cap nmeghgs 4 d8kshet drikytht Rest RRARkiRy FRABEI 510 Wi0whdhasai: Aﬂgﬁiu%ﬁ thedC
S

on the second substrate 20 stage 5 to be opposed. own in

FIG. 22, t Ess&,cj%%%@i,tH@iﬁioGQn&%f‘ﬁE%:sttQ@osﬁ%isfalFQWQ o@D the

Z-axis direction between the cap nenber 30 hefd by the nozzle nmenber
6 and the on e ces

t he capyne%%gkﬂg%gﬁg?gqu f%@’ﬁ%%@ﬁggﬁ%ﬁgéﬁ&%hgﬁﬁ%ﬁg&?gﬁtﬁgﬂ%E%ESC on
t he second_substirate st 5.. Speci fical l t 25second, subst e
Stage & ri S heRien B Bt BTeRUNGR mien e REPALEE PR BROTS AN,
57 menber 30.he|€ b¥ Lhednoz | e nenbe% 6 makes contac&wying t he cap
hol der 5C. PXHHqusH gn the jpside, aaq mpysmen ot the 870BH SYBTHR 8288,  PeITPBTs
for the second subsfrate, stage 5 is neasured by a_l aser

| nt er f or onBRSHECHPY ORIl IBRFIRLBE (e SFROE rEMLAting Bogbet e (1B gter words,
interferonmeter 2P, the cap holder 5C of the second substrate stage 5
can be poshebihegesnd sphitraty stage S prrsescihpugk HsSecond PABRLEWMSY SEhiBe pesend e
menber 6. After the cap nmenber 30 held by the nozzle nenber 6
makes t@nt awstraif stage hdoasapt sivkaelbe s@ond raguladegmenberfdyi & Whenglasking he
cap nenber 30 using the cap holder 5C. The control device 7 rel eases
t he cl anpi tigough thdecomipasmgbery @) theymévemenodf]thricranl sobsttate2Ragesis shown
in FIG 23, the second substrate stage 5 descends in the -Z

di recti on, gaideld Btht beohdwegulagng fnamberdd2. t he nozzl e nmenber w t hdr aws
fromthe cap nenber 30 held by the cap holder 5C. Here, the operation

to supply |iqui dof themsised Bidy whe the fits? shlsstréeRiake W ethve Bftor @ht agbhdithet he
cap nenber 30 fromthe | ower surface of the nozzle menber 6, liquid

LQ suppl i egxgoSurk BRIONSEI arfdBE eurdrh @isthiich STPBI e RBEr! Sved 26 thé AW I nto
t he space between the nozzle nenber 6 and the cap nenber 30 via the

apertufe 18ihsu Eljagé E'Qtte?ﬁiﬂﬂo%a@g 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,

20 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

25  first and second substrate stages 4, 5. Significant damage is not imparted to the first or



15 liquid LQ from supply ports 12 continued, liquid LQ flowing into

t he space between the nozzle nenber 6 and the cap nenber 30 via the
aperture 18K is recovered through the collection port 22. By this
means, a liquid imersion region LR for liquid LQis formed above the
cap nenber 30 nmounted on the second sulggtrate stage S. Furthernore,
the control device 7 controls the val ve nmechanisns 33B with

prescri beds@0nd sutismgte sagesl 4 S everhehdn thoviphvhscoommbatiadgagen ¢, Sucke tha
apertures 16 and the suction device 31, and opens the fl ow paths
connect i ng attiBarg 30t | OR aapsehiidningmedfanBmdnihie: @rtided ar the paxkiBary 50, to
(atnosphere) SG That is, the inner space SP is opened to the outer
at nospher e avdodb $HdEkSwilsdn @mb@@eq'atsulsmtels&ge) strikes. By this ARarsNgpdfibant Fl G
14 and FIG 24, while holding liquid LQ between the final 25 optical

el ement FL g9hadedh6 1R Mikemlliseibnd Bitstrate shysd €% Bk b@?&véxﬂ@d &RR W RR ird0
held by 58 the cap hol der 5C of the second substirate stage 5, the
contr ol s dey} GRolPYESrlIRaSEL SUIBUIR Rl 30308y Broviil sithiafGIki RS,
and noves tLe ?]?H(;ui %T%tm'rg si'on reg?%n LR of liq&,i%(rj Ii(;l)?‘?(%rmgg on ?ﬁe
cap nenber 30, of
t he secondsg’udﬁ%?tﬁcg’%lés gjfgglgﬁe&ﬁ &%ﬁiég 5%%1559&?%5% ?Eg& %@%&%o@h%g%%ﬁ%%g?%o
hel d by the cap 5hol der 5H of e second substrate stage 5, the upper
Sur face of P REBAS T Rl dy R iEn B BRTRIE. ol der SH of |the
second substrate _stage.5, and the upper rface, 5F 0o he second
substrate stageajge’ﬁ’rag‘ SE?I‘B%FQ[%FI EII’F PH‘I“E?&HEWW@ %r‘%‘bﬁ‘ﬁ{ %@S‘faﬁe stage 4
paral l el both supply of liquid LOQ fromsupply ports 12 and recovery
of 1iquid peYhegountiasebthedens 4andshe seoond syhstiali fiags 4 #e rd@egshg The first
substrate stage 5 in XY directions in the area conprising 10 the
positi &% oppuBalg stage ¢ freconpigdl tothe slider 88 pEmpertionpf the Haedrmplardlivimie si on
region LR fornmed on the substrate P can be snmoothly noved onto the
substrat e RintPRearsighe sasbndigbisteate ftagd § issowpled tophedidort hwelfcapartien dfithel
optical elenment FL and the substrate P held by the second substrate
stage 5 wi tihedr mgpinrd@0lv@) thauinipdr f Fhersomvopdsiires’ amtrbls¢hswbstatattazeP.
After the end of exposure of the substrate P held by the second
substrat e dficige d&vicelBMaeshoas it FHG.rizhe thoab deaeddnd soiaaatredtage b sd that e
stage 5 is retracted fromthe frmal optical elenment FL, the cap nenber

30 i's renpegbsireQmibNST S @ADRINGIRS firdl bSTFAGRagy 4 foltRe aBuRIERE atRA | S
clanped to the I ower face of the nozzle nmenber 6 using the collection
port 225 apgoliquid LQis held in the prescribed space SK between the
final optical elenent FL and the cap menber 30. 20As descri bed above,

in this enbodi Mgl 3 nGARIGEARGE FRS 20 SthP EH8E MY mBves 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
20  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

25  second substrate stage 5 rises in the +Z direction, and the lower surface of the cap



can be attached to and detached fromboth the first substrate stage 4
and the second substrate stage S. Consequently even when the first
substrate stage 4 and the second substrate stage 5 each w t hdraws
fromthe prescribed area (in the area in which the liquid LQ can be
hel d agai nst the final optical elenent sFL) conprising the position EP
opposed 25 to the I ower surface Tl of the final optical elenent FL,
by hol di ngntelnbec3phaidhpthe ndézle Rmbsi hppakdseontadtivadt the papdwider 3€. ofAt thhe
nozzl e nmenber 6, liquid LQ can continue to be held between the final
opti cal el emenposkiondifdrdtidnd@herFeYdRéctidfs fodrrGecdntd suiptasaidgbéds space
SK conprising the optical path space K and inner space SP can
continue t enehgurdd ty £Esepidtbridrbmbiet2 . QBagkd fOmbasiideh@sllR@f Bieesisaf | on

of supplying liquid LQto fill the 5 optical path space K of the

exposur e | iftterbihetdd 38 tHelclp hSldbQC b the BREET dubsBle SRR S%tbnergoﬁgonéﬁhe n

the first substrate stage 4 or the second substrate stage 5 w thdraws

f he fi j L QUL be held. | hi
[1om e Knaheasbest ok SO ELy Do bepspmct e el 3 In fhis
et e OV e A AR TIYB Slyd B AL, Ll

operation to recovery a

10 | f ol i LO it ti b il h
ours o tardioti s cBdf ek Pholh B ASmpGbe ispab el 56, |
i f air, bubbl . he |i qui LQ h h j o
Thre cusa. ThE bl feyichy whatesih dappog PEihe S BPBI OIS B OlER R port |

apparatus EX may result. In this enbadinent, the prescribed, space SK
conpri si ng2theddhoradn FHa2a, b secengsubsirate ghaes »descensts puthe -7 dimertigng and
liquid LQ and so declines in the 15avail abili tK factor of the
exposut@ apisdeuersyripoe ofde nnazle ppaphes wethdraws from theeapipanbas 88 helgypy the
continuing to fill with liquid LQ the space between the final optical
el ement FLcamitbldendCe apleres thsepedGon torsupplyy highiddsmi swblyaiostsdAts dointineed.

al ways be kept wet. Hence problens such as the formation of tracks
(so- cal | edByatteacting ths capmether X0 finah thedowerssurfadecofiint ndzkle dusmbtten 6.t lymid
evaporation of liquid LQ adhering to the frmal optical 20 el enment FL
can be prel@muppliedHe tednitte gpaed SPiffom hE siipdy petsf 1Qrftosdatoalie dpaee between
exposure apparatus EX can be prevented. Furthernore, in the

liquid i MmifeSio@le Biabarnd dnd th@@agiﬂ&ﬁbéf 30R4h theepr@ry 18K, |'Waniid shfdly of
and fromthe prescribed space SK between the final optical elenment FL

ﬁnd caps MeBEd I &hSuffly bt onfinRA! Bydi®t QWdwing A€ B8BpaeE BlReerfie
eld by the nozzl e nenber
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
20  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

25  optical element FL of the projection optical system PL and the cap member 30 held by



256, so that the prescribed space SKis filled with pure liquid LQ
Hence contam nation of 60 the fral optical elenent FL can be
prevented, and the frmal optical elenment FL can be cleaned. In
particular, there is the possibility of interm xing of matter arising
fromthe substrate P (material conprisagg by the photosensitive
material, for exanple) with the liquid LQ which forns the liquid

i mrer si on tlegiapholdR M of the sscobd subtatrate Ragd nlpeconkrel devicds maves the second
possi bility of adhesion of the above-described matter on the | ower
surface (| sepstrake cRBE 864 XYWifedtists, ahll midvet the lig Rl im@idiGrodegidoh & Resitligald
which holds the liquid LQwth the substrate R In this enbodi nent,

the final opffosAtd & @RI mERb&EDD G Bk QEIRE: POlIEShe XREAME Soldbr srher
substrate P on the first substrate stage 4 and exposure of the

substrate &e%@cdnﬁ%u@s%ﬁfé%@a&% WbStThahfhed Elﬁ'ﬂl%e of thd Qfﬁ&héﬁﬁérr%rlﬁld ty'thé BipS

enbodi ment an auxilitary 50 i s conprised which prevents collisions

bet sth :

o that> cofPre Bl oHeFaf) %b?#ﬁgﬁﬁoé% Qﬁeﬁﬂiﬂﬁaﬁﬁﬁge %‘5‘& FRORREALE ek e
bstrat t

Shoetrate SRR ToR ARSI St PG5 IR Pl Rl Pl

collisions can,b revent ed. <Se 0

second nbSTPHLHPSFES S3Rt 5 pisetbs Hie @:r ﬁ "Q@“E Pe%%s&naﬁapﬁ“fiﬁ%s n
t he above-descrihed fjrst enbodi nent a ca 0 IS ed by a
col | ecti onSHBIL© éﬂ“&%@lf@éasqpﬁlytﬂ%ts 11 &R reg ]aQ (oiarad rﬂ‘)Fé

to forma prescribed space SK with the final optlcal el ement FL. A
char act er i et 82.0%y moianghthe seqond syhstae siae 5 insXY klirectipns i the pregcomprsipg p
menber is held by a holding mechanism 70 separate fromthe nozzle
menber 16,  the pokiion eppased iegheiaral opiieal elameridikp hediamid imeersjomegivs Ldk
simlar to those of the abovenenti oned enbodi nent are denoted the
sane ref er émed sy teslbstragicaidwcniopthl ymovddamemthe isebstratedl | The dordiol
omtted. In FIG 25A and FIG 25B, the exposure apparatus
EX i ncl udedevaccafillithk dpavg betsrente thedinhlsoptiédl eldmenhFh ahdithe shistrata ® hekityer
30 so as to formthe prescribed space SK 61 with the final optica

el ement FLthe Eb®ndapbdnatedtagd sraatid D /4hdpeffoindexpasiir€oftehtitratd P.
whi ch noves relative to the nozzle nenber 6, and a clanping hole 72,

provides in the Ag¥Rhe &id JfasfosaRRATIhIWIbitRE PIRIE by S eadif s@bstialtt08,
menber 30, to clanp and hold the cap nenber 30. %he novabl e nmenber 71

i's proys de@hkﬁﬁ@&e@&nﬂeﬁ chIS'vee thosdeBhd ﬁl%gﬂ'a‘?@stﬁ’é?:r §i is 2ol oy ﬁ?tiﬁaltdﬁﬁcal

opti cal path space K hi's enbodi ment, a plurality of

exanpl e, %ﬁt 13) Yl?ebé ﬁenﬁ%&ﬁ%?%@ 1%&m8‘6e% fRinPife qgé%n%uﬁsﬂﬁte sfbE5 Z;h e L) the
out si de of t noZz er upport ne ers corresponding-to
the movabl eH'l% é)%& fqn eq(%%e %? the rﬁ%zéfg Refbat Ils?lg;gethg col elaﬁon port
nozzl e menber 6. etme n e su
22, and liquid LQ is held in the prescnbed space SK between the final optical element FL.
and the cap member 30.

20 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 cach 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

25  tothe lower surface T1 of the final optical element FL, by holding the cap member 30



73 and novabl e nenbers 71 are provided driving nmechani snms 74, which
drive the 10 novable nenbers 71 in the Z-axis direction toward the
support nenbers 73. The control device 7, by driving the driving
nechani sns 74, can nove the novabl e nenbers 71, which is | ocated

| ateral to the nozzle nmenber 6, in thesgertical direction. As shown
in FIG 25A, when exposing the substrate P, the driving nmechanisns
74 raise t hengtheabllestion pp 23 of the saztle mhmberty HQUiWEY cangptitinedo bé halthe
novabl e menbers 1571 are positioned above the | ower surface of the
nozzl e nmenbetweén the imbl apgicalslepkent R and the cappmernbe 3ite nblens thid pescribed
contact with the substrate R When hol ding the cap nenber 30
usi ng t he emyae BK Dhip@ising chvaoptisahpdh, spidedk aiid hdr@paeEPaian sominté td ver
the | ower surfaces of the novable nenbers 71 bel ow the | ower surface

of the nozglied wantighid 8.Q, a&thsdwhingihd-dperatidh Bf subpbyisd ldiid DY thallglse 72

20 provided in the | ower surfaces of the novable menbers 71 clanp and

hol d the uppgtal 4k Elﬁ%@Kfo thed Wkpb&ie FwigPliquid EQC a B tH&EREo 3P metnber

hel d by the cap holdi ng nmechani sm such that the di st ance bet ween
the |ower syrfanenofirst NBsRZahse IHMRELecnPRstk W&fEm e t he
cap nenber % ]ﬁ:q?ormexaﬁ%?e §%%stant%g?Ty eau to t E |£stancee

?ﬁé@gguﬁgﬁtgﬁﬁﬁéﬁégﬁﬁeﬁgﬁ@ﬁg rte%gﬁi%{‘ﬁeﬂ%ﬁiﬁ?ﬁ hek 81 O GpBN'drififia Yo
haﬁg e hdlfl{él\%f FHETe hthL i ﬂliﬂ?gétﬁ?faﬁt@? SER0, Hbshia aétowttﬁ%r%%ls

70 30
ngdaglystn hEap iﬁépﬁf‘gﬁ%@éﬁw% S0y Htuvﬁ?%l%g*ﬁlet ﬁ%ﬂ@h%st Cate

P is undergoing |iquid inmersion exposure, the q id inmersi
Ssyst ehd 1 PRAPHOPIHAUIdT Qe whil Be pvet beusgayil dre St%%ﬁ e liqyid HM%&WRJ@
ports 12 and the recovery of liquid LQvia the collection port 22 to
and from t He tpessaipfehesovelbasdbe SrnpbransiEn of piebubbigs ip iciligyid Q. dwant FL
and cap nenber 30. By this neans, the prescribed space SK between the
fmal opti caﬂaclmdeﬂrrbsﬁtedliﬁtatandn(ﬂa'pcase,rﬁﬁaclimﬂnémv@éallibtnrtfamrmfﬁqmpbsurted
with liquid LQ

apparatus 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
15 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

20  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

25 6, so that the prescribed space SK is filled with pure liquid LQ. Hence contamination of



10The supply ports 12 which supply liquid LQ and col |l ection port 22
whi ch recovers liquid LQto and fromthe prescri bed space SK between
the final optical elenment FL and cap nenber 30 are provided at
positions closer to the final optical elenment FL than the clanping
hol es 72 provided in the novabl e nenbegg 71 for clanping and hol di ng
of the cap nenber 30. By holding the cap nenber 30 using the clanping
hol es 15 7thedmelomeal dlemerihELIcambe prevemiicls asl thé findleptical alshennBntmts 71,
the prescribed space SK, connected to the supply ports 12 and

col | ecti oncleadetl. 2B pattruldagthéreisnad pbeibite of inhemiximadf mpter eddingefrereind

FL and the cap nmenber 30. In the second enbodi ment, the
novabl e neghiRirge Pmafetialddnipeisédhy the phdtescRIEVE BattBADRE camlé) wiltethe
driving nechanisns 74 and support nenbers 73, but may be 20 connected

for exanpl gqii@ LWMEET&nﬁ@ﬁélﬂtnﬂﬁnﬁémxbﬂ%gﬂfn%l@ﬁﬁ {HRRuRhteaal FRYSS @ERePL
and/ or the body colum) of the exposure apparatus EX supporting the

| ens bag relg Jﬁ ssiblity 8f aﬁﬁi@ﬁgﬂ S@LHJ': Ebove described MNatdrondhd IB%PsﬂZP@&fqﬁﬁm

“i's explaine errlng to FIG 26. A characteristic of

embodi ment n%rﬁactt gngg@Ofl Jsﬂaé aéa%@g% (p &d&m&ﬁﬁoﬁ%e'hg m%gkﬁ%eat

the cap ne o) per prescrl measur enent

o 'm'toﬁli“ ngglgﬁ% he B Biniss ”5?1?&%%{ B rtiat O ot B S Bt e ot 0°°
Y008, 5 BrheReR PE B Ol e o 51 shsiBG aksi ot cpamuss ot e thsiratsg (o

perform prescri bed neasurenents In this enbodi nent, the neasurenent
devi ce 10090 Eesecond siksEalfstagh Sneasur es i nformation relating to the
exposure light EL. In this enmbodinent, simlarly to the
above- #&scri bed Furthgtmaspin dhinembodimens ag apikenns0is Sunnrised which e vanis
held by the collection port 22 in the |ower surface of the nozzle
menber 6. Wibsispdwovisatthelnt wheirai¢ vizge oqnditheadecendombsitataitageric s thet cap
menber 30 is filled with liquid LQ
collision of the first 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.
15 <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
20  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

25 mechanism 70 which holds the cap member 30 so as to form the prescribed space SK



10As the neasurenent device 100, for exanple, an illum nance
unevenness sensor such as that disclosed in Japanese Unexam ned

Pat ent Application, First Publication No. S57-117238, a aerial imge
measur enent sensor such as that disclosed in Japanese Unexam ned

Pat ent Application, First Publication fp. 2002-14005, an irradiation
gquantity sensor (illum nance sensor) such as that disclosed in
Japanese Uwathald fied optidebelement App| iTha capimldibg methaRisnl Thhasiagnovible HI

1- 16816, or various other types of neasurenent equi pnent nay be used.
A | i ght - r eaeimben®l which apeexielatibetothasorzimaeahba €yamclen d4fpinghgle §2) ded
on the upper surface of the cap nenber 30, and a |ight-receiving

el ement i spRyvalék detle WvidhbiitfdcB psafhgtRiiigier facd Bfthé t4Pherhi@d S0 Vo RGBmp
el enent of the neasurenent device 100 receives, via the

| i ght - r ecepyd Réld 8¢/ chp GRmbLEXIR'S Uhe nldvahlk nfeknbeP7 MRIpedvidtadatb@ed tReri tt ed
downward fromthe | ower surface of the frmal optical elenent FL and

has pasged caﬂeu-}&g{;/b& Perd il iFnb %ﬁdﬁe dihkpaceRDOG fr.fsrl%nlaboamaén@, raﬁgsmrﬁﬁt&%

device 101 is provided In the ca er 30 for wreless transm sSion

of neasur egﬁﬁf‘%@&ﬁﬁé‘g h&gefflﬁo%lé Re L FRASH S e,fffr'a%idgcﬁ%ﬁ G 1&98{ togﬂeeoutside the

r
transm ssi IS connected to the neasurenen evi ce 100.

25The exposure a ratus, EX includes, a receptiqn.device 102 which
Bl PRREGT Symmart Bt T Pt g B i Bl imaBted e

recei ves

transmtted fr the transm ssi,on devjce 101, surenent results

oo ved R PR B e of iR s St Bt Bey v B SUER SR o

7. The neasurepent results of the neasurenent device 1qg:nay Zﬁso be
horiyg

di spl ayed éhast Bpeghlepenbsrs dbareppgiadteddriying peshandsms {4 A % and

t he second substrate stage 5 have each
movable members 71 in the Z-axis direction toward the support inembers 73. The

control device 7, by driving the driving mechanisms 74, can move the movable members
71, which is located lateral to the nozzle member 6, in the vertical direction,

As shown 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
15 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

20  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

25  substrate P during exposure of the substrate P.



wi thdrawn fromthe final optical elenent FL, such as the period

bet ween exposure of the substrate P on the first substrate stage 4
and exposure of the substrate P on the second substrate stage 5, the
cap hol di ng nechani sm (coll ection port 22) holds the cap nmenber 30.
The control device 7 irradiates the negsurenment device 100 provided
at the cap 10 nenber 30 with exposure Ii1ght EL while the space

bet ween t he fi naWheptliedast sabstrarerstagbld and thecamnienintmte3tige $ hhvd Wahidrawh h
liquid LQ Wen the neasurenent device 100 is used to neasure the
exposur e | ifight th&knaltopicdl eRietlt FINMRY Gp®ioldiShedhadish TOUSEHE thietcap @ichiem
in parallel, the supply and recovery of liquid LQto and fromthe

prescri bed3gpag@erthelkap WRRBetl fﬂﬁsi)iaiﬂéhel@{bﬁiﬂi‘@dap%bﬂm%ecﬁhm@rﬁ@@ N8P

menber 30. Measurenent results 15 fromthe neasurenent device 100 are

transm tteg, Diferd ME sibsRAS PiS s oV idufi ihierabg e;}ﬁfo&uéﬁﬁ@ik}ﬁgﬂl ilhelsbR

reception device 102. The control "device 7 can for exanple adjust the

11 e S e SRR .o o,
e oo 2B, A0t gl P Bl Sy B TIEAER S 5,
nb 30 devi i ch f ib .
A e G T RN AL L —

performed using the neasurenent device while the first substrate
stage 4 anéquﬁngt@e’&?aﬂﬁ@saﬂ PRifce! demep Bt and ¢ap BeRRen0 998 PEFRPRIHENRY he
final optical elenment FL, such as for exanple the period between
exposur e ofilledwits liggidd&de P on the first substrate stage 4 25 and
exposure of the substrate P on the second substrate stage 5. Hence
reduct 1@ns i n t hEhegBpply apttab? which sappdy bauid LRy asd ghlbestipn pért Ehavhshposur e
appar atus EX can be suppressed. The neasurenent device 100
may al so becavdrehpad &Qup end nsche plesaribedremse BE detviven tlenfoel epticakelerhent
the liquid LQ By providing a tenperature sensor in the cap nenber
30, the teRpaendtapmembert3hard pravidell dt@ositipyy dlesdr fortherfisal pplioal plemest FI2 t o
the optical path 5 space K can be neasured. Wen neasuring the

t enper at ur éadfthd dienpihgibles X prosidpPinthemdvaee e@bytrs i foricthihgind £3dt 0 and
fromthe prescribed space SK between the final optical elenment FL and

the cap MeRdEmgIP (R @p BRIHbeF SIEd_B)}“'hdI(ﬁh%hie%p mERBeCNIsiY thél@MinpRig hokan
adj ust the tenperature of the liquid LQ supplied fromsupply ports 12

to the;gpt bﬁg}ovm%alih RGFer SuPAIE G AP IR AL HRABEL 71 &8k biescrited thRe SK,

t enperature Sensor. en adjusting the 10 tenperature of the Tiquid

L [ i i I

eS asrrpulog :ae'? %Jnnp%glg%ﬁ)&?gg%gﬁt roo Ilérz'm%l: g%lg% %rP;gc%rl %Zgjcﬁrgl?fit fr%gﬁ ?‘ﬂ%&?gerrpn t{é(?g?adr e
f the liquid i I ts 12, ided in the liquid

of the |1 aul .t QuauRRll & O SUpRl BOr ts 12, provided in the Iiqu

suppl y devr’ iqui rsi'on system 1, nay be used to
adjust the tenp ure of liquid LQ supplied from suppl rtsg 12 to
The opt i cal  pat HadheasEond crigdininaf® BB R ) AR el e honne
observati on device which neasuyres at | east one apgong_the surface
state of tRETHF Vla%tfrb%@?éﬁ%ﬁws&i%ﬁﬂﬂmp%nﬁrﬁ?@g’éwwﬁwbﬁqm d LQ
may be used. As the observation device, a device including for

exanpl 80 a cmmeged fur examplerigyie dns bared PH efifbaprorestioneptisaliygyad’L apdior

observation device provided at the cap nenber 30 may for exanple
capt ur e i nthgdodpfcoluiren)|of heiedposQre appatatus Fesppotiag thedensdagel 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

25 30 to perform prescribed measurements. In the following description, components the



20 or of the lower surface Tl of the fral optical elenent FL, and
outputs the results to the control device 7. Based on the neasurenent
results (observation results) of the observation device, the control
device 7 may for exanple determ ne whether the liquid LQis

contam nated, and nore specifically whggher foreign matter exists in
the liquid LQ or whether air bubbles exist in the liquid LQ or may
ot herw se gahessvrisnildieo thbsd o thd aohema&hiohedjtthbdifknt Sas denmed thheame
observation results of the observation device, the control 66 device
7 can adj usdfereh® syindbR, Ald deb@iptibfltHefkok 9 s cdd@d ofnited suppl y ports 12
to the optical path space K Wen adjusting the state of liquid LQ

supplied from supping I@'é&feagu?rerﬁéhttdgﬁc@md lfs‘s}ovnﬁa Rt t%@%ﬁ?mgmbém to

control device 7 may use a fil ter device to clean liquid LQ supplied

to supply E&l}‘(%]rﬁl ;Jsrgscnﬁ&fi{ngﬁsu?c er gl s dnhoffmia g ; he"ﬂﬁeern!eds hfdnt-device 100 is

provided i 'itquir d supply eV|ce 11 o I qui |nner5|on

system 3. 49cAdl YRk bl qﬁmh&ﬂgﬁgw fle GoSPRLhSS | rlgmgupp' y

ports 1 & opti ace mor €, based on

neasurenent ults e ti sul,t obs rvation.,d

the cont r of MARYRER: %ﬁﬂﬂ@ﬁ&aﬁq‘ﬁe Rl b srb e h P
surface T1 of t In pti . ele t FL.is co nat ed, and nore
speci fi cal PY™RA i“?fL'? ‘%‘f@? %Wg‘;? g Joxeer § aFﬁg}ThB%e%ZI%{S‘FPB%ré{
T1, or whether air bubbl es adhere to the |ower surface T1, _or

ot herwi se dbe &nast hedwesreths finalaptical elemenbFL anilthe papmembari304s ﬁlé?f’e%%t

FL. Based on the observation results of the observation device, the
control delif@8LR.can for exanple clean the final optical element FL
or can take other prescribed neasures. 15As described above, based on
measur édrent r esuds theaficasuremens dedne hi0, deekareple, 0@ ilwoinaedmayennpss seespr
menber 30, the control device can adjust the irradiation conditions
of the expesihras that distlofeld,in Fapdnesanagimistd Phent dpplisitior, KishBuatilicatixs: No.
including conditions of the liquid LQ supplied. <Fourth Enbodi nent>
20Next, a BoTHI TR Dadiahidiige hkagx@heait 8@dor itless thinglidctostd b Jaganeds
characteristic of this enbodinent is the fact that a storage device
103 to st oURetddEndERS AFBIdatibg Fikst Bublication No. 2002-14003, an irradiation
quantity sensor (illuminance sensor) such as that disclosed in Japanese Unexamined
15  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
20  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.

25 The exposure apparatus EX includes a reception device 102 which receives



of the measurenment device 100 is provided in the cap nmenber 30. In
the foll ow ng description, conponents the sane as or simlar to those
of the abovenentioned enbodi nents are denoted the sane reference
synbol s, and description thereof is 25sinplified or omtted. 67

As shown in FIG 27, a storage device }Q3 to store neasurenent
results of the measurenment device 100 is provided in the cap nenber
30. The st otiralyss dgnils; inchidithg measarment reghlts aranbreitied four theeatsndesidnalzvice
100, and can store the results of the neasurenent device 100. 5Wen

the first sohstMaisaresicat@sitsastdivied By SRGerEH MBS idedl0R asd A@sut fo tha¢entrol
each wthdrawmm fromthe fmal optical elenment FL, between exposure of

the substr gégcd.0MHeReabireSbnt TGS bATHE nehaB@ndht AOHCELIIVaRM Bsde t he
substrate P on the second substrate stage 5 or at other tines, the

cap hol di ng;spRGOBIH SALAISPAdVRGE | on port 22) holds the cap menber 30.
Wth the space” between t'he fnmal optical elenent FL and cap nenber 30

filled W thli q%eri@as"f@st sﬁ&%‘g%%%@qlangﬁl\éisg&na shﬂshg'%is\%tgtgﬁ h‘é@eeeach

measur enent devi ce provi the cap nenber exposure
light EL. Measurenent..r | ts. gf ;the peasurenent device 100 are
stored in PROVEPE o e Ep optict sionkit FEPE RIRY pertoktsiign g of the
storage devi.ce 103 | xtract ed éée d, with pr cribqg i m.ng. Based
on t he. meaSPEHER B B SBSHTE SRS i ponbt OB, MR b o et r o
device 7 can for exanple adjust the i]lum nance of 1§%he exposur
light EL ofubstriestagspdbsifap holshes megimismy (Rolleson agt 21 helkl doe 8 memiaeé 0,
as the measurenent device 100, a neasurenent device which neasures
i nf or mat i 0RO eThereontrelglevice 7asprbiatey e megrnrenmnt devierb00 previdas at thesap e
(observation device) which neasures at |east one anong the surface
state &0 tmembani0 with pxpesure lightdrly while tha dpach betswean thedal apsicaliipmant FIo),
a neasurenent device 20 (tenperature sensor) which neasures the
t enper at ur endodaptrixember 0 isdfilledwidndjusd bl aWhenyhebreassrenhentdeivice 00 is used
Enbodi ment > Next, a fifth enbodinment is explained referring to FIG
28. A char schessusttheexpbsure lighttBli, shediaabiinnmarsion systelel fsased tohpetfoan, in
tenperature controller 110 is provided in the cap 25 nenber 30, to
adj ust at hgaldl, e supppid rtdie ety ThiquidiLy & @ fidnpthe pedstrird spRBISEr i n

between the final optical element FL and the cap member 30. Measurement results

15  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.

20 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

25  and exposure of the substrate P on the second substrate stage 5. Hence reductions in the



68 proximty to the cap nmenber 30, and the tenperature of the |iquid
LQ In the follow ng description, conponents the sane as or simlar
to those of the abovenentioned enbodi nents are denoted the sane

ref erence synbols, and description thereof is sinplified or omtted.
5As shown in FIG 28, a tenperature cogiroller 110 is provided on the
upper surface of the cap nenber 30. The tenperature controller 110 is
provi ded i avalapitigg facton(througlpot)ad thewixpbsutdwppaans [BX canrdeanpiGessedhd can
adj ust the tenperature of the nozzle nenber 6. Wen the first
substrate stage Pheafiéhstetefiedeoitd 160hGY GRL Be 5 tagiRrdure dedsohakieh d2asures
wi thdrawn fromthe final optical elenent FL, such as the period

bet ween expRssthferfirel JFeheSlitied L%I eBE pRIVidiRea fehdpstanit Btk brah eheSdap @Rnther
and exposure of the substrate on tphe second substrate stage 5 or

simlar, t?@_tﬁ@ﬂ{rﬁgﬂaﬂir@&tﬁeﬁ&ﬁﬂiﬁ@u ﬁl@écﬂﬁ&'{igﬁﬁlypﬂfrﬁ 1229 tﬂégipg&lbg'tﬁdcap

menber 30. Wth e space between the final optical elene FL™an
cap nenbper i ] I GiH. ) n ! . t he
Fonper af ur e Ko oty | bl PR B IERalig3 i3l
the tenperature of the n e er, 6. FQ xa there i-s ith
possi b1 11 ¢ P epn e B wlERF et AR e 81 85 e Bl o
LQin contact wth the nozzl er 6. my,.cause a crease.in the
Fener at ur BeBFRodDs 0 RRER0 gt PRRTRGHE PR oy f B CoR LA e
tenperature controller 110 to conpensate for the decrease in

t enper at ur 84iBf te{EmAETB ot a3 *wltq#é%wplwﬂég?- i 6 atigaypath

t enperature sensor capable of detecting the tenperature of the nozzle
nmenber 6 i fPaEnK haggsl GrempRsHrenent resdls O sderapaRtBre SeOF o| When agjustisgthepe
controll ed based on the detection results of the tenperature sensor
to adj Ut tomperagpef teliqeiddiQ suppliedbiromeuprdyrberts 1. to the optical path spaceie
tenperature controller can adjust the tenperature of the liquid LQ
filling thér25amplesdamizeaisganteolBKcipableet adjbtmgiihalampepturcal thelignént
FL and the cap nmenber 30. 69 Furthernore, by adjusting the

t enper at ur EQadupplied td supplydpdrt 12 nproiide pinakeliqdié supphadeyicBK] of the liquid
tenperature controller 110 can al so adjust the tenperature of the
nozzl e menmbfmerioaRgstérhNahappd isedko aljesieitttefperhtireCadigaidtl Quippliédom

liquid LQ In the above-described third through fifth enbodi nents,
the col | ectimlry Reist1242 Hfoptical path space K.

15 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,

20  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

25 liquid LQ. Based on the observation results of the observation device, the control



5 the nozzle nenber 6 is used to hold the cap nenber 30. In the third
through fifth enbodi nents, a cap hol ding nechani sm 70 such as that
explained in the second enbodi nent can be used to hold the cap nenber
30 in aretracted state fromthe nozzle nmenber 6 while performng
prescribed processing. In the case of gg exposure apparatus EX

i ncluding two substrate stages, such as 10 in the above-descri bed
first throdghcd 7 édnhadprbihed staenif she liguehl @ isopplidd iQm ssipplglpdrts b2 toltke spaek
between the final optical elenent FL and cap nenber 30, supply and
recovery oObpathispte K. L QVhéh findtihg tstatecofPigeRiAiQ beplispaom shiplppbreEntot he
final optical elenent FL and cap nenber 30 need not be perforned. In

the above- gRuplitPathfshiRIK, iy Qb devick  reiRRe b Tt SoviR A BRAEBqd 1O 15
tw n-stage type exposure apparatus including two substrate stages

capabl e of gholidd R%uApI§PBRE [BLRL/Er ARAARY G MREEIREPLH! RBided i the
applicationto an exposSure apparatus 1 ncluding a singl'e substrate

stage 18 al;30qRa3%) ARl s B10GkiEs DI B e HhAES
mﬁthdraﬁs p@%ﬁ? € @%ﬁ?ﬂﬁggygéa éﬁ%ﬁ%ﬁﬁyﬁﬁ g}’tﬁejp?oggctgon Sp@?ca
system PL, e _cap fol di ng nechani sm h Pd t he. cap nenber 30, and
aliquid be&u qF@#%%“???B@ﬁ?fqgg% 85@%%88 Szﬁgﬁ%orn1the supply and
recovery of liquid,.LOQ in.parallel to a prescribed space,SK hetween
e 11 nal opt | CanT AR AR e O RGES ATS e
single substrate stage has wthdrawn frogmthe final tical el ement
FL of the BPYy@EeR éwqﬁpﬂwe&amr@ yievieh  pey dptrenigg fpr ARIF Wélet%ﬁra@e el d
by the cap 25 hol ding nechani sm and a neasurenent device provided at
the cap mefs&ee 3 ofhg final optigal elearent BE isrostapingicd, apd mas sp iy pyhether
and fourth enbodinents, to perform prescribed nmeasurenments. O, a
t enper &9 ur érelenmatel adherps hellsyensurtape T Eagy whethseair Bebbigsyadhese testeel t o
perform tenperature adjustnents, as explained in the above-descri bed
fifth enbotiweemirfacsl'h, eraudy ashierivive detoowiee dretsodaorestatesof thihEnal ppecatr i bed
measurenents are

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.

15 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>

20 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

25  simplified or omitted.



performed using a neasurenent device provided at the cap nmenber 30,
the supply and recovery of liquid LQto and fromthe prescribed space
SK between the final optical elenment FL and the cap nenber 30 are
performed in parallel; but neasurenents nay al so be perforned with
the supply and recovery of liquid LQ hghted. 10Furthernore, in the
above enbodi nents, when a neasurenent device provided at the cap
menber 30 i s useds tlowanfFfiGR7ps ssxpe BedecenEi o soreantsyretnhst rpsudts of thbed
space SK between the final optical elenent FL and the cap nenber 30
is filled wehdurdrhétitdelvitdd 00HO pRVRIEd natheRgSHERPRTHD. dTHe Serape Aesickei3ds
the cap nenber 30 may be used to perform prescribed neasurenents

wi thout fi kbidi6ted RLthP R dSRACROS nd Rh YRR hE RBuld dTahe heasaRiiehal
el enent FL and cap nenber 30 with I|qU|d LQ hi the

above- descyihgd;@rbodi ments, when a neasurenent device is provided at
the cap nenber 30, neasurenent processing may be perforned with the

cap mener 30 hehfebihediG3Redtledblze 4 n Bodseeditsh i 5H#80en

t enperature con I'S provi cap nme tenperat ure

adj ust ment ?v g%?%"‘@;ﬁd%la ﬂ—l,e nf(??tl\é\gtltei]eél}en FE 6BjetwecnfexP(hsure 0§Qhehsuh%ra?é/ %g L G2P

hol der 4C urface o

flat surfacge |rrad atln u ce of e _cap ne

30°wi th t nETSTBRTe Sher g Sipend of e SHBEre ?f%@ndo%?m? §ﬁge;i’§&aém
8, calibration of the f cus/Iev n tection

per f or med. °fRr iRES hEHFP Plﬁglgd’bfﬁg gﬂﬁ@i&@%fm@ﬁ%lg ﬁﬁé%e@befr?ély be
used as 25a reference surface for the focus/leveling detection stem
8. 71 With the spage heftyoen e Siagliopepl element Fln andl q9n mqnfheh%ﬁ%hw%ﬁ

a position detection device which detects the position of the cap
merber 180 &Y thseopirevetied 7 ivisistestthemeasyravesrbdevia0 O providedtiethesAp a cap
hol der 4C (5C), or when the cap nenber 30 is held by a cap hol di ng
mechani sm ntwylbdel(Ewtm axposire lightskl.i dvieastirentest waptsok fisencas@emsntgviae 5
position detection device, the cap nmenber 30 can be positioned in a

desi red po40d arentopaisiadhammoragredestzb d03.i dhheriefouhhtéon stdred imakée stoape device
detecti on device can determ ne position information for the cap

menber 30 b3 fs@ktretaipdad) Fithipeatribed diatingt iMged bethp Grhdur@hicr® tesalls efdle
of the cap nenber 30. <Sixth Enbodi nent >
measurement device 100, the control device 7 can for example adjust the illuminance of
15  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

20  (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

25  member 30, to adjust at least one among the temperature of a prescribed member in



10Next, a sixth enbodinment is explained referring to FIG 29 through
FIG 39. A characteristic of this enbodinent is the fact that a third
stage 53, used to prevent collisions between the first substrate
stage 4 and the second substrate stage 5, is novably provided on the
base nmenber BR The first substrate stagg 4, the second substrate
stage 5, and the third stage 53 are driven by a driving device

i ncl udi ng ardximieato thotaprmantskr 26, sanditheatempératurd of thdbquid B@ ndsthadeltbwing
the foll owi ng explanation, this driving device is omtted.

Fur t her mor gesc£iptidg B&Apchehtd Ehosan® afbr ildd 101thaE of e bbdemenfiodeie
abovenenti oned enbodi nents are denoted the sane reference synbol s,

and descri pih&dimeits bRAendtSd He¥Bink {8EnR syl M dedRpAbHinkicdf ¥ 50 t0
prevent collisions between the first subStrate stage 4 and the 20

second Sub§&ﬁﬁﬁ@a§}§gﬁwé is provided on the base nenber BP. Simlarly
to the above-described enbodi nents, the auxiliary 50 is fixed at a

prescribed posit A%%Q@L%%ﬁﬁ‘ 28 Jie@%\%\%r égon%roﬁgroljlg et 'Eliecﬂgnpgle%gper

exposure st ation a seton ar ea rrsin

nmeasurenment statpLon 5T2. firs ssagewa 1.is,.f.ormed. bet ween..t he
T 1T ary bR b B s GemPyiol, o TP SRR Yoy o3k BB YT I Fiidbided
f ormed bet ween t he, auxiliary 50 and the +X side wall _.44. The

auxi | i ary BoPopst Wﬁéaaeél@iﬂﬂa%%ﬁre &n iﬂﬂaaﬁaist% ‘%‘ﬂ’,efoFé’ﬁﬁ'ﬁé‘Pﬁa?m
regul ation such that the first substrate stage 4 and the second

substrate BCHEE'S nove only on different paths. In this
enbodi nent, a third stage 53 capabl e of noving in the XY plane is

provi ded on the Wheet Subsgpte stage 4apd the sseoag subsyalgstage Asackhave a
substrate P, and 5the upper surface F of the third stage 53 is a flat
surfacél Thethdiavndrom thg inalptisalstementiEld, such gvthe perioddeiwdes exprsutsat Weee n
the first substrate stage 4 and the second substrate stage 5, and is
capabl e of sutsirate®rmn theimpaibsteatt styseof ardreapdsuresef thedubstrat B os tlegecehdand
t he second substrate stage 5. Simlarly to the first and second
substrat e sitagas shgafdr Smilat)ehetchp holdBigagehaisne oollbaiod pbit@a) kblihe nap
the space up to the final optical elenment FL when opposed
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
15 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
20 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

25  prescribed space SK between the final optical element FL and the cap member 30.



10to the final optical elenment FL. Furthernore, position information
for the third stage 53 is neasured by a laser interferoneter 2P.

In this enbodinent, the auxiliary 50 has an inner space 50H capabl e
of accommodating the third stage 53. The auxiliary 50 is formed into
a tunnel shape, and first and second eptry/exit apertures 54, 55 are
provi ded, on the +Y side and on the -Y 15side, to enable the third

st age 53 t Gushdraord, by adjastthgekd temberatmrd dithe Hqdd Lepia clee fridribddespaee SHen
the third stage 53, accommodated within the inner space 50H of the
auxi liary 9@, tefip&atard doatolieram tdiealéd ddpist @Rt peRatine oRfiRIHol#1e niedhbeos t he
second work area 20, the third stage can pass through the second

passageway aﬁ?ﬂﬁﬂ@%)ﬁ&\f 8lehRnt H18in{cohaét Wit fhe fif@A LA, and can enter the

i nner space 50H of the auxiliary 50 fromthe second entry/exit

aperture 55. 20 fhpe SlvaEQle&Hg&Pthﬁﬁ tﬁﬁﬁ%mﬁ’fﬂ?eﬁlﬁbcfhﬂ@nt?,rtﬁ@éoll%tiotn rtiitiﬁr

space 50H of the auxiliary 50, the first entry/exit ‘aperture 54,

second yor l{hen é’g‘gﬁ %%wbtepg %Sfdsécﬁto h%ﬁ?ﬁggfﬁ"@%mﬁérﬂd he, 1](11% l";llgltd Ot}r‘igmglgh ﬁf‘ﬁa 10,

and t he  secCo exit aperture ;- can nove I n t he
i nner space 50H of the auxi.liary 50 he .second entryl/exit aperture
55, the 11 FEPOBRRSHY R Tobing Reterpe oSt SRl b 1t esBBRa or
area 20, and the first entry/exit aperture_b4; and, 25 can also ve
e or dBoRimeRkaR e areub 6 e barentie 30 i i o TonahE Bete
73 entry/exit aperture 55, .the first work area 10, the second
passageway Tsbet ¢ while perfyming nressribed processing the first entry/exit
aperture 54. The control device 7 can adjust the positional relations
bet ween the firsk tBepase péareexwaig@arzp,arﬂ(fwe‘i% BEBEngdwB subsiRtE stpayy sud as
and the third stage 53. For exanple, as 5shown in FIG 39, the first
substrafe &t thgebaye-debaribed fird throughdiffBembodimeris wher baeld £ Qbis heldtiv thet age
5 can be brought into proximty or into contact, and the upper
surface 4Fsmpice betevetn thstiinsldpsitalalement Bl endigaptrhanbep f8rsupply had ec&3Fy of
the third stage 53, and the upper surface 5F of the second substrate
stage 5 cailigli¢ DQadeind fibad the preadribed ke SKrtieinghd fifdl bpitsda) element FL and

cap member 30 need not be performed.

In the above-described first through fifth embodiments, examples of a
15 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

20  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

25  holding mechanism, and a measurement device provided at the cap member 30 may be



Furthernore, while supplying and recovering liquid LQ by neans of the
liquid 10 i mersion system 1, the control device 7 can nove the third
stage 53 and the second substrate stage 5, together in a state of
either proximty or contact, in a prescribed area conprising the
position EP opposed to (directly bel owyot he projection optical system
PL, and by this nmeans can nove the liquid i mersion region LR of
liquid LQ bsedwesedesariped ipthe pbavgrthiat andiBrtoémbddementis, tol perfaayepregribedd t he
upper surface 5F of the second substrate 15stage S. Simlarly, while
suppl yi ng aresurecower iOrga feinperathré C@rivpllaaoddaf at theecap ngpbdr 30mey bé on
system 1, the control device 7 can nove the third stage 53 and the
first substgeditepai@gtethperangeidi@imeris,as siptdifeddh tiel dbbes-d@cabddniftty or
contact, in a prescribed area conprising the position EP opposed to
(directly babh&Whehthe projection optical systemPL, and by this neans
can nove the liquid imrersion region LR of liquid LQ between the 20

upper sgrface S3f &éh dffitfe 51%&5 @m%ﬁ&%m@,a;tvl?éﬂ%résbﬁbédgﬁ@a%uéﬁéﬁt@Sf‘c 4F of

the first substrate stage 4. Next, a method of exposing the
bstrat ) " . .
STL 1 qui abigrmA Rk Bia ol Al flobiity e B ook SRR ABPS AN O

substrate stage 4.iS. f.or d at the ne nt .statj on. ST2,
reasur onenteou p PEIEER O R P M BlerbrE iR Sh o) 3 bl S
substrate stage i erfornmed. ,The 74 third stage 53 is positioned
i the i Bl R deena B e Toaibes A A ngf e ih R LS R gt i pRaTs fray A6
during exposure of the substrate P, after t third station 53 has
exited froRf P?Tg’r?"ieﬁl?l‘tgél?ﬁﬁuwlé(ﬁf‘ f%?ﬁ%wafﬁq‘%fgf%ﬁtﬁﬂe second work area
20 of the nmeasurenent station ST2, the third stage 53 passes through
the set®nd passdjEthsyn@s Bt akpvegniadiments, whes p wggyuerped deyeapreyidede
exposure station ST1l. And the second substrate stage 5, having ended
measur emenét the eapananbay 38 ts ushd tpeaoun erseribed tregapupmels thepresraibed spaekigh
t he second passageway 62 and noves to the exposure station STI.

Af t er expo8kirbetwren tesfiiahgptishl ¢léreers Fbsind dteecaPripmbeni) Kifillsd withBigniddi@
stage 4 has ended, in the first work area 10 of the exposure station
ST1 t he coHbweolerdemeaseremhentdeyas ptdided attheshpimefmbere3ahazt beuskd teperform
substrate stage 4 and the -X side face of the third stage 53 to cone

i nto proxi piebaribed meGundradity witlesid fill g S@Spredeeibedspac 8K baveen thetitmgl t hi r d
stage 53 and the -X side face of the second substrate stage 5 to cone

i nto pIoXi Bhtickl dlehertt PNiadg tip mEMBerONiOqul€rQce 7 then noves the
first substrate stage 4, the third stage 53, and the second substrate

?;age 5 toget herpighe {HaGe-descHbéRGhbRnenld) ¥heh § medsir&hMAevifk & bfdviddd at
the cap member 30, measurement processing imnay 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

20 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

25  areference surface for the focus/leveling detection system 8.



15prescri bed area conprising the position EP opposing (directly

bel ow) the projection optical systemPL, the first substrate stage 4
and the third stage 53 are noved together in the -X direction in a
state of proximty (or contact), so that the liquid i mersion region
LR fornmed on the upper surface 4F of the first substrate stage 4 can
be noved to the upper surface 53F of the third stage 53. As shown in
FIG 32, in a prkshe aHaed-dasceibedfirstthnugh Sifthgnibbéineas] i pesitidnFle@pi@si ng
(directly below) the projection optical systemPL, the control device
7 nmoves t hgetiky whick ietg@s 53 pasitlod Hieths epanéeisat B8 hizathe psévadd. S Wiegeider
inthe -X direction in a state of proximty (or contact), so that the
liquid i mTEeip%@;ﬁbér%@'iQﬂlohﬁe@Bnbbé]iﬂdl’delf%f(%)g%fjwﬁéh thBeapRRRberSINNi BAE
53F of the third stage 53 can be noved to the upper surface 5F of the

eCoNd SUDEY 281510 5ncSnr Sy AU e Ebcicn i 4 ol S RS 1 0N

region LR 1S ed onto the substrate P held by the secon

space bt wih e POZaoRl: ien FHIrBE 2 cah vk Bobard Biliet gt
R LT et S e R el e e
Shoon SR AP bGe 4  BRBRR SR BB b

stage 53 withdraws fromthe second substrate stage 5 so as not to

i npede t heceRePd 5 BP SERLSE $®n of the second substrate stage 5.

At the substrate exchange position RP, the control device 7 unloads
t he substr aPittEmbedimented t o exposure processing on the first
substrate stage 4, which has noved to the 10 neasurenent station ST2,
and | od@s a subsiexitasifthtembbdimenbis explaided wlamipniolile. 35 bragh FKg 38nt &
the first substrate stage 4. Then, the control device 7 perforns
measur enentlsrarfterishie ofthizsmtatiendat isobalack thattachirdstagd 53 tsedubptevaite st age
4. As shown in FIG 35, the control device 7 then noves the first
substrat e séllgenshetdah thdiishsubsipsdistageenindphoeessl sufsthassthee) is movably
conpleted at the neasurenent station ST2, through the first
passageway plide® oh e bhBEBMBEIBP. S tThk ifiesd sibkikate stage 4, the AcbRd sUB¥RASHER:
processi ng of the substrate P on the second substrate stage 5 has

ended, thesCoRikhOhird8MEES3 fre QRVEESy 4 MvingldSiicdanéiadify 8 lindd erottaaad
substrate stage 5 and the +X side face of the third stage 53 to cone

i nto pgoxi %-El%éﬁ(bﬁf in%é‘%%%@gsu gnﬁlﬁg%?(ﬁri}sl?%xﬁl afibhl Ghik %ﬁ@mgfde\;ib@ist hird

stage 53 a e +X si ce o substrate stage 4 to cone

20 into prQxi.mit t ' 7 noves the
fi rlst suBst8 Brﬁgtpg' g?‘%“ga%“ﬁ?‘%t %ﬁﬁg n%%gg%%g@% Eﬁ(%rcfﬂtﬁﬁééqgéh%%\gﬁgﬁbsrr ate
stage 5 toget her irectj as_sho in.Fl G"pé()GIi

in the +X d on..that is
within a pf e°§’81F‘F%té°dl°§F%‘8°%§8‘ﬁ%tﬁ By dﬁﬁ‘g{?‘%g‘eﬁ B7 S Tg s BRp st gescn
(directly hel ow) the.projection optical systemPL, the control device
7 moves th ee@f%ﬁ&“@&%&*ﬁf“é“@t age 4 and the third stage 53 together

e O e e O BIGrbTl he £% SPORE i il
20  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 062 is formed between the

25  auxiliary 50 and the +X side wall 44. The auxiliary 50 has regulating members 51 and



76 formed on the upper surface 5F of the second substrate stage 5 to
t he upper surface 53F of the third stage 53. As shown in FIG 37,
within a prescribed area conprising the position EP opposing
(directly below) the projection optical systemPL, the control device
7 moves the third stage 53 and first sghstrate stage 4 together in
the +X direction 5 in a state of proximty (or contact), and by this
means can Bpwehitlhperforgueghlativasnc that thefisosubbtiritoftagd Sjardcthd §3cbnd substraad

t he upper surface 53F of the third stage 53 to the upper surface 4F
of the fir stagsshdlé ahl ofildaBeerd paths. As shown in FIG 38, the
liquid imersion region LR noves onto the substrate P held by the

first substrate gtRgemboditRst, §8Hd Ploed8hdlelofimdviny ihAR AV SBmP e Ween
the final 10 optical elenment FL and the substrate hel d by the first

substrate Efo%ﬂﬁd%n‘ﬁietﬁésé Jnhgxglbﬂléif? ’[%Q thifd 9298 doliénct ﬁtars%é%gggéel)r,] the

second subStrate stage 5 ng the substrate P which has

subj ect gd Q J es h e y
52 and foviE PEE R R AE R P 3T RS, THERBE AR P RMANRS
wi thdraws fromthe fi.rst substrate s SO as.,not to ippede th
exposure. ofuRRRLRolboRhe YR L S o R o PRy taR
device 7 repeats e above-descri bed operations, repeating in

al ternati oﬁ*ﬁﬁs@ﬁa@ﬁireeofaovamgwag PERENEY BTG e PRETE SRS ¢ A F %998 4
and exposure of a substrate P on the second substrate stage S. ..

As descri b&ipsapiesiase pn YiRNLarE iobe fipk Ard serend suisiraig staggs l’ré-ﬂ‘géartge tird 52
are provided such that the first substrate stage 4 can pass only

t hrough t hetage $xtanhakkliguedbQ upthegpace apndo figdinak opsicalidrment Eb mden opposed
substrate stage 5 can pass only through the second passageway 62; by
means o t kethedirélloptical ebteniopr i Birthgrmdiepesitiey infermation fos theghied Hage 59
collisions of the first substrate stage 4 and the second substrate
stage 5 ar & measwedbed lasdihietelfequiettr 2Rner si on region LR of liquid LQ

can be noved, via the third stage 53, between the upper surface
4F of the first aubstmbbdimehtathe adxiting 50hAs uphaer spodef AEkcaphblobf 25t he

second substrate stage 5, and so the optical path space K can
conti nue t gcddginiddbti@ekhe third stage 53. 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

15  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.

20  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 arca 20, and the first entry/exit aperture 54; and,

25  can also move in the order of the inner space 50H of the auxiliary 50, the second



with liquid LQ wthout halting the supply of liquid LQ by the liquid
i mmer sion system 1. Hence declines in the availability factor of the
exposur e apparatus EX acconpanying halts in the supply of liquid LQ
and simlar can be suppressed. Movenent of the liquid imersion
region LR between the upper surface 4F,f 5Sthe first substrate stage
4 and the upper surface 5F of the second substrate stage 5 is

medi at ed byntifiexit dpeftGreSagie fivs8 wokkgred D0, gk gt @@l absdgewidyad2y dizescdne twgle n
the first substrate stage 4 and the second substrate stage 5, and so

coIIisionsaﬁﬁzghﬁmﬁﬁgﬁgt§mﬁ&kﬁ@ anst sge 4 and the second substrate
stage 5 can be prevented. The third stage 53 may for exanple be

formed from a mefg dodbroddbyicl 7icin §&gi;1§t%e foRaRndiRak s bEﬁ@eeﬁ iestrsrand

second substrate 10 stages 4, 5, a cushi oni ng mechani sm whi ch

absor bs_ShaakeeR. §lhuGdkoRY ol ADLERLs, TRY aR %M Qdedad FO: ddifiplelhd
an g

stage 53, y tHIi S means significant damage to the first an

second gubgt r at. e f .0 0] u

Stages 3. SR RFITRE et REE S « okt el 330 R U e
Enbodi ment > 15Next.,, .a seventh enhodi nent is explained, referri 0
FIG 40, As SEREFAY e HEPRETH B BroREBIg. i B e Bvi R et SRt e fo PR
prescri bed neasurenentg rel ati % to e oggre procesgin can %g

provi ded oftbsiateses & 1o wpper sustace 3k pldhe Bynd siger g -dos e pppiowriace SF of
conponents the sanme as or simlar to those of the abovenentioned
embodi nent diegeeond sRptiats stage S sanhe madeyibpiagiadly fisojame haight @wshr i pti on
thereof is sinplified or omtted. 20As the neasurenent device 100,
simlarly to thefuheveorevhile supppai sahrecoeenng lqwidil by Beansmé thedignik
sensor which neasures information related to exposure light EL, a
aeri al 19 nagemesmssyitery 1 sénsontyol device T cati raeveghe thirdistaige §3 smhthosecond
(il'lum nance sensor), or various other kinds of nmeasurenent equi pnent
may be usesdubstate tlage fiaagaiiice iremitatd @f bitter pAImitaort confaet, at aprescsibasarea

whi ch neasures the tenperature of the liquid LQ nay 25 be used, or an
obser vat i oBorgwinEthehbgtiornERSHHoeS] tal(dite2fl$ belowd tharpedjeetioh @p el kyeen PL,

state o 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 5F of the second substrate
15  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
20  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

25  processing of the substrate P held by the second substrate stage 5 is performed. The



78 the frmal optical elenment FL and the state of the liquid LQ nay be
used. A nmeasurenent operation using the nmeasurenent device
100" on the third stage 53 is perforned when the liquid inmersion
region LR has noved fromthe upper surface 4F of the first substrate
stage 4 or fromthe upper surface 5F oksthe second substrate stage 5
5 after exposure processing. The control device 7 can adjust the
exposur e cdndi #igens ibpsatbnedint theinmeapacecidbhdf theaudliasy 8. tAweshown in FIG.
measur enent devi ce 100 provided on the third stage 53. A
transm ssi 90, diemg e€pdstife oftteglbSRitc B, aficithshirdRtatibn 5 RasrerAcd freeld first
results of this neasurenent device 100" may be provided with this
measur ementne@wlicedie 54@0r the Secdd Wohrsd AUS thdmeARnRNSItHABT20RNKI Ce
to store results nmay al so be provided. As described in the

above fift hﬁﬁi’%@%?‘fﬁ&es ﬁr&t@ﬂﬁﬁ@&dﬁﬁ%a&@?&ﬁé}l 628ihd nfdvadicUrd féﬁsh@ﬂ:é{ area

tenperature of at |east a portion anong the nozzle nenber 6, t

liquid £Q é9§gt-hte$g%gsm%l(ati89§ir?.al Aﬁ@%%%on?%@%ﬁe?@gﬁ?,%ﬁ&%%@& the

third stag upper surface 3 may be

made flat, _and by irradiati 15t he u .Su C of . t;he ird
Crage 53 iAo Dlotflofhe HRQ felBl Slubh ST 238580 Brdlen Wbl

system 8, calibration of the focus/|evelin etection system 8 may be
perforned.p*ﬁﬁ?“?ﬁggaﬁﬁgpvﬁﬁ?#55%p§§ﬁ3 ?KPﬁgqthird stage 53 can be

used as a reference surface for, the focus/leveljn d?éection system
8. <Eighth Ebo GRS AREOPARIRESSia 0 e R o et 3 SElp o ke
referring to FIG 41 through FIG 45. In the follow n desg&%Ption,
conponent s ¢dsd; igdhgpfingtwerk aggani) of the expesise Hatiym Sﬂieth%&msr@héwq ragses
enbodi ments are denoted the same reference synbols, and description
t her eofl0i s thsi*Rpbils faselobthe Gt substiate stage 4 and the -Xsidefareof thelbiad stege 53 tan
auxiliary 50 is provided on the base nenber BP which
come into proximity {or contact), and causes the +X side face of the third stage 53 and
the -X side face of the second substrate stage 5 to come into proximity (or contact). The
control device 7 then moves the first substrate stage 4, the third stage 53, and the second
substrate stage 5 together in the -X direction. That is, as shown in FIG. 31, in a
15  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
20  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 SF of the second substrate stage 5.

25 As shown in FIG. 33, the liquid immersion region LR is moved onto the



25prevents collisions between the first substrate stage 4 and the
second substrate stage 5. 79 Simlarly to the above enbodi nents, the
auxiliary 50 is fixed in a prescribed position between a first work
area 10 conprising an exposure station ST1 and a second work area 20
conprising a measurenent station ST2. Asfirst passageway 61 is forned
between the auxiliary and the -X side wall 43, and a second

passageway sibitrits PHeIdBa0the sdcoresubbingte Bragexs.| iBie)ontns] detiee 7 Kills vk 1igaid
44. In this enbodinment, the first substrate stage 4 can pass through

the first passagaueyetGleritd ihQpies QReheRASIS ARNEYuRRate 2THId JHEHhS RLeRE
substrate stage 5 can al so pass through the first passageway 61 and

the second lﬁ%ﬁ?@gﬁﬁ‘@itaﬁgexﬁs@ 85k Pt NVIRR BesHeRR! hB&dsiak Xidy, @Rd

sevent h en%o I ments, exposure 10 apparatus EX has ‘a third stage
53, provid [ an

ol anb. _Pos T avsiif SRS P nORIERThe Ststt P PR LR R ot ] Y, amd
| aser ipterferaneter. T auxi |l iar . h an i nner a

50H capabl LB S TBCOM RIS T re s PaeuicHinh: daiohira M iar fiis SREGS,
formed into. tun%FI %hqge.dé& this engodinent“ fi %é and 153ecoFd
ent ry/ exi t“’tE%’iaF’ﬁ Q81 189 SecgRd SHOSTHP §9ETRE 2510t IHBIPESE 0P EPOIE OBtk
-X side, to_enable the third stage 53 to enter into and exit fromthe

i nner spac8f the second ubsupfe§iaSS & FI G 41, |iquid i mersion exposure of
the substrate P held by the substrate stage 4 is perforned at the

exposur e st at i onAigha subpisats greapgn Psitisa Estha gomsrol dendces | palpadsrlee mbsfeatey

by the second substrate stage 5 is performed at the neasurenent
20st at i on Bpabjecrértoteiposyrasracpssiggon thejist isehsoaigdtagn 41 Which hasenowdae the
50H of the auxiliary 50. During exposure of a substrate P, after the
third $§ ageesdirandns stgtidr BT, ahdlohdy ssubstmite ) teeba subpped taiexpoSide pmcedsmg
second passageway 62 as shown in FIG 42, the third stage noves to
the first vabkhefigosubirad stideat. e Xhes, thecamitral devite SpkrfoAhsmeasafeentstolie
end of measurenent processing at the neasurenent station ST2, the
second subgfelsabsrafeiFlgeddd dARSHE Sirdt BUKRHE stage 4. As shown in FIG. 35, the control
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
15  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
20  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

25  contact), and by this means can move the liquid immersion region LR of liquid LQ



25 the second passageway 62 and noves to the exposure station STI.

80 After the end of exposure processing of the substrate P on the
first substrate stage 4, the control device 7 causes the +X side face
of the first substrate stage 4 and the -X side face of the third
stage 53 to cone into proximty (or compgact), and causes the +X side
face of the third stage 53 and the -X side face of the second
substrat e sdirage ob tHeauppersiefataifooffith®sacomnd snbfteate stagetatotthe uppsr sinfaenS3H
FI G 43, and then noves the first substrate stage 4, third stage 53,
and the seepmd tEthsigedte akagBviDintFIGEI ¢ithin fri®ribed s eslipidhg thRy
this means, the liquid imrersion region LR fornmed on the upper

surface 4FE@Jit16ﬂ"EP t)p;fogﬁlg satkeiy e&lswﬂt@%eoj é:nlaﬁ%?ﬁéal §6B4n P AL BRG]

surface 53F of the third stage 53, and noves to the upper surface 5F

of the s ecﬁg'»qcesﬂ?t%%sqrt@thﬁh%gtﬁe 93 adDASE SBAWRe i Plgﬁétﬂer ih B 43t Gitdcton

i mmersion region LR 1s noved onto the substrate eld by the second

subst ”J%j e?{ £45te 3 of I%QQDJWI SAbRLY. Ay thﬁ@néaﬁ?ﬁ%erﬁ%dchf}@.ﬁﬁ [r&x{n@rsﬁhage

5is s |qU| ner si‘on exposure e subs age 4

hol di h

passes t hr Bt her Fd el s UBRT Wi Ra e PR e B2 e

t at ST2. The .t hi 5 t d f h b

20 as notpteasfr%séé Otf?t@af@%ts@%tﬂ@ 8%t on of the geiﬁnﬁtiﬁﬁgtf;? o

stage 5. he cantrol device 7 unlpads the _substrate P fo
whi ch exposur e p%t,l@évgt IR g 1628, Bp davidoRmerronTEgigR E&IB%‘F’F Shig thg %ea%tra&e P
whi ch has noved to_the neasurenent station ST2, and |oads a substrate
P to be subfld®y & first sukpiastesedr odbs somipl dewies 1 Alls the arop beiwissn thefwabo
stage 4. The control device 7 then Berforns measur enments of the
subst r &0 e Pppticshelemiens i antitlee ubstzaie B held by shedirstsubgirate stgge 4shignhiquih LRl G
45, the third stage 53 enters into the inner space 50H of the
auxi | i ary 5ifd exposes the substfate P.ngltespand sebsthtetstage § hbklingahe suPsoate Phwehich
second substrate stage 5 at the exposure station ST1l, the third stage
53 posi ti ohstheen sitjetddto expismepeocatihgastel ehrouphi the sacyndpdsthgeway 62 drrdom
the first entry/exit aperture 54 into the second passageway 62, and
t hen moves to the measurement station ST2. And, the third stage 53 withdraws froin the first
substrate stage 4 so as not to impede the exposure operation of the first substrate stage 4.
15 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
20 61, and such that the second substrate stage 5 can pass only through the second
passageway 62; by ineans 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 SF of

25  the second substrate stage 5, and so the optical path space K can continue to be filled



81 noves to the first work area 10. Furthernore, after the end of
measur enent processing at the nmeasurenent station ST2, the first
substrate stage 4 passes through the second passageway 62 and noves
to the exposure station ST1. After the end of exposure processing of
the substrate P on the second substrate;5stage 5, the control device
7 brings the +X side face of the second substrate stage 5 and the -X
si de face ofithtliya:d @ witlsnahtng3the stpplypofdiquid L bl olte lopnd sarhgrsiob systays 1.
the +X side face of the third stage 53 and the -X side face of the
first subsHeatedcslimgen theiaRhitabfity Ficttr b tht @kposafetappiritus BRChcommedyinge
first substrate stage 4, the third stage 53, and the second substrate

stage 5 tOﬁﬂtﬂﬁﬁhdéﬁpﬁlg%fh&ﬂnﬂll,@ﬁidlsﬁﬂlarléxnB&é@pf&@ﬂs the liquid
i mrersion region LR 10 formed on the upper surface 5F of the second

substrate stage RoPassRer My @iﬁulhhﬁlﬂé@?(ﬁf re?ﬂdﬁ T R0%rwedh 1o ugpResurfibd 4F of
stage 53 and onto the upper surface 4F of the first subStrate stage

4. Li qu%; d 'tl{pnfﬁ'gt%gg Wﬁd%r% & s%%éct $P4EnE Teggncf Ql%sﬁ'd;é sthee 5 is

substrate st age per e contro evi ce repeats the

above- desct glﬁf’e{iﬁ&ﬁl 1 Sﬁ”tsag% f@ﬁ%ﬁgta méntrqc%%é‘@ttwgé‘n tﬁéf%?é’ub?ué%é a

substrate P°
substrate P on th secon upstr at e_st |rrent
First oubs s bt LSRG e ?ﬁsS@%%%ﬁaggﬁﬁoﬁﬁl%seof&eafgét S g dcen
t he exposure ation ST1 and the nmeasurenen on 5T2 on_the s
pat hs. ﬁ“ﬁ???@ﬂ d shsirate St RS on Thg %gdﬂaaaﬁamamreéwa
regi on LR of 20 liquid LQ.can nove between the upper surface 4F of
the first ?Euﬁ%’ﬂ’@@lff@msqla@én@i“dh@“ﬁﬁ‘éﬁftﬁﬂ?@rth%efﬂﬁé;g“@@ gcorfaibsErdnd
substrate stage 5 via the third stage 53, so that the optical path
space KO caftagesrh Prrea eushigainginpachanism WhJChlahmrbﬁ shorksivtheo gtrugkdn anmpiache
supply of liquid LQ by the liquid imrersion system 1. Hence
r educt i onsmiap be pevalediin tisithird stagesdt ard nfthis heaexpeeiicant dopageds the HEX
due to halts in the supply of liquid LQ and simlar can be 25
suppr essedandrcanknbstaite dthges B Sjwheh thfiiest st secotidgbamtd Radee e atrike the
upper surface

third stage 53 can be prevented.

<Seventh Embodiment>

15 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.

20 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 LLQ may

25  beused, or an observation device which measures at least one among the surface state of



82 4F of the first substrate stage 4 and the upper surface 5F of the
second substrate stage 5 is acconplished via the third stage 53, so
that collisions between the first substrate stage 4 and the second
substrate stage 5 are prevented. <Ni nth Enbodi nent> 5Next, a ninth
enbodi ment is explained referring to Fhee 46 to FIG 52. In the
foll owi ng description, conmponents the sane as or simlar to those of
t he abovemaitfimnesticandafémTNiand Hestakesfahehqgdid EQsaiEbd Bker ence
synbol s, and description thereof is sinplified or omtted. In this

enbodi ment, a fixegbagshbrt @F&aﬂi&l RHg (R ARG ANIRR 10056 tHBHARIstaBE)
as 10an auxiliary to prevent collisions of the first substrate stage

4 and the Se¢ONMSHRE @eﬁ bit) ersﬁ)lﬂlrr%gian RGOS ved frdifl tithdger sarfales

provi ded on the base ne r BR The t stage 53 is provided so as

t bl i i i v . ; o
oot oA OGN Lt o Bl Yot L3l S0 RRSUN 0 st
i nterferongt shown i

r 2P. As FIG 46, at .the expasure statiaqn. ST1
the substr aCECFRETE By tHEer | FateSnsollsye Al « 0P e yPrdr<tandiiore
to liquid | rsi,on exposure, and.at the nmeasurenent, station &ggm} e
Subst rat e BRREPR G5y eReEtrS gb 0t mmsraray deaes Lo sfided Bat duird
measur enment processing. The third stage 53 is positioned between the
first subsﬁ?%ﬁ%lstage 4 and the second substrate stage 5. After the
end of exposure Eroceas[ng of the substrate P on the first substrate
20st age 4, the cofrapsnsHedeviceforyvireless trpenissionsefdbe maesaregent Fesulisiof st
substrate stage 4 and the -Y side face of the third stage 53 into
proxi mty (s meesnreaten) devined Offonassbeirevidéd with thigryeasarement deyiwe 4 0@ 9d thehe
third stage 53 together in the -Y direction. By this neans, as shown
i n Fl G10 47 thitdrstagei5§uand ai storegesiewite tegore mesuls oy alsdbeprovided.upper
surface 4F of the first substrate stage 4 is noved to the upper
surface 53F of tAeddshribed if tlegdobSfifth embdiiment, a temperature controller to adjust

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
15  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>
20 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

25  prevents collisions between the first substrate stage 4 and the second substrate stage 5.



25 enbodi nent, when the liquid i mersion region LR noves fromthe
first substrate stage 4 83 onto the third stage 53, the contro
device 7 brings the +Y side face of the third stage 53 and the -Y
side face of the second substrate stage 5 into proximty (or

contact), and noves the second substratg stage 5 together with the
first substrate stage 4 and the third stage 53 in the -Y direction.
SNext, as shnsilyitd tHel dbovedémbodithéntd, ke spRas, Jek fredintdedetibal pasiiohcal
el enent FL of the projection optical systemPL and the third stage 53

filled W tBetwicorh BrsbRork 416a m&ﬁ suﬁ%'eﬁﬁasﬁrer&h\tﬁﬁ Strip@nd b kbn®Woad &réd €
stage 4 in the -X direction, noves the second substrate stage 5

in the +Y dj t&ﬁtﬁ&tgafﬁleenren?eﬁt SN Bl B Hikaghly 6118 Rled BEcEE 7

noves the first substrate stage 4 1n the +Y diréction, noves

Substrate. Sapsty BUARE LR Ay RelRY P%Q%%e‘”g%@?!sef°“£%‘%£‘”§%%°nd
substrate ot ae, Sl BelCdd A Qé? % OGOl gyt %?stgémgt@%a B 06

shown i eccont ol "dévi cé |rs SUBSCrR

4 in the +Y direction and the se ubstr te sta Y,

i r oct i on. DS RGO AREPeseiy S B AL BHSRORS EsERey o gt Srnd,y
side face of the second 1l5substrate stage 5 and the -Y side face of
the third Sthagarcsses neer Yrapashibrgrepdhe ReRasaes™ 2 pPiole¥eHe second
substrate stage 5 and the third stage 53 together in the +Y

di rect i on. PBpagemiag 6feans, as shown in FIG 52, the liquid i mersion
region LR fornmed on the upper surface 53F of the third stage 53 is
moved to the uppdimiledy fabe agmesiesarived sistiomd seppt snzhodimantty B1esxpespre
this enbodi ment, when the liquid innmersion region LR noves fromthe
20 thi i@ staagmatEBEX hag hhird etage 33, puipsdadamehs basg enehbet BR tcamableahovdmpilic e
7 brings the +Y side face of the third stage 53 and the -Y side face
of the fir &fthsiSplamd e Pesidgeindorination far thel third ytageod3 i arbadd) by @laskrnoves
the first substrate stage 4, together with the second substrate stage
5 and the thérfdoméager. 53, in the +Y direction

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
15  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

20  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

25  the second passageway 62 and moves to the exposure station ST1.



Thus in this enbodinment, the liquid imersion region LR is noved onto
the 25 substrate P held by the second substrate stage 5, and |iquid

i mrer si on exposure of the 84 substrate P on the second substrate
stage 5 is perfornmed. Furthernore, the first substrate stage 4,

hol ding a substrate P for which exposugg processing is ended, is
noved to the nmeasurenent station ST2. The control device 7 unl oads

t he substrate P Afier tdemchofexpaste proq@sorngesShagnbetate Boddct fimt twhsrats r st
substrate stage 4 which has noved to the 5 neasurenent station ST2,
and | oads &agaunshe @n@roPddvitelTeagseb R Eidé GicesPihs fikst sbsasestapang apht 0
the first substrate stage 4. Then, the control device 7 perforns

nmeasur enentie -&f side BceSdfind that @tage 5Da0ReheqRbPrdxfitY (drebntadt) ahd ahBessthage
4. After exposure processing of the substrate P on the second

substrate sikagf facdFheMdagdsh ARAHELK SRe BicBbLE Ak stPnd Bfsiri8 3GEE Hes
above is perforned, so that Fhe lTquid 10 i nmersion region LR forned

Upper st Seae AAGRER O oL S0 TP 1 U ThdR R TRIER bl

upper §tage en to the upper
surface 4F_gf Il Stc-SUb te 4...Th . devi.ce..
repeats t h& %%%3%%%%%%3[)%“ %%g?cgf@ %u%’g&at? 5[6 %ﬁoﬁgtﬂ%rﬁggﬁ"g&r{%g P%Ih By

exposure of .a substrate P on the f.ir ubstrate stage.4 d.exposure
of "o subst Pt meRoe Pl imgtRipRrger LR SRR S ragtote 25 pf HRA
above, in this enbodiment alsg, the liquid_i rsion region LR of
liquid LQ SIUrAES@she PisetP\eh e&%@ﬁﬂfé@ﬁéﬁ@@% trd i 5 pgamoves to
substrate stage 4 and the upper surface 5F of the second substrate
stage 5 vi herupaersHrfpce i ofgle ssgondsyyhstente §1#88 Sopt i cal path space K can
continue to be filled with liquid LQ without halting the supply of

| i qui d1@Q by t heAs shewindn FHprdd sthe Hqwig dmewrsion regine BR4s merdd oo the t he
availability factor of the 20 exposure apparatus EX acconpanyi ng
hal ts in t hebsgatpPlhelddfy the speounl substaatelstagand, land the anbsreteFpythe sesenld
Furt hernore, novenment of the liquid i mersion region LR between the

upper surf adatrdE stage § besubjectsd toslidyid maheasioh agesdreandhd substppaagesr f ace
5F of the second substrate stage 5 is perforned via the third stage

53, and t hioldigrtie Sibatgite B SoriwHic sspbsse protoveiag hidendéd patesshlosgh ek Eirst
stage 4 and the second substrate stage 5, so that collisions 25

bet ween t hgaskideStay VRS B & t6 HRABcadureMEntishiios 8TONATIRIBRE kREE5St age 5
can be prevented.
15  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

20 stage4. 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 S0H of the auxiliary

25 50 exits from the first entry/exit aperture 54 into the second passageway 62, and then



85 <Tent h Enbodi nent > Next, a tenth enbodi nent is expl ained
referring to FIG 53 through FIG 79. In the foll ow ng description,
conponents the sane as or simlar to those of the abovenenti oned
enbodi mrents are denoted the sane reference synbols, and description
S5thereof is sinplified or omtted. g1 | n this enbodinment, a mask
stage 3, while holding a mask M can nove in the X-axis, Y-axis, and
OZ directi aidsed tonieifst work\aread 0by Fartiersilsres ffeeg ¢hetinid \oif Airgasheanh @ pidessing
including linear notors or other actuators. Position information for

the mask ShEBEm3adiddsens Statidf ST e BStcubirateSst 8 AAERS tHYughike ded5RY

interference system 2. The laser 10 interference system2 has | aser

i nterferongiLitwdVe? adddhoWhiits heRpSMISHRRAIGTION i nformation for the
mask stage 3 using noving mrrors 3K provided on the nask stage 3.

The | aser i nt er { EROIRL el HVEpARR drtdATAAEHITL e Foh Y ot bidhe

measurenent |ight, taking 't XIS ection as the neasurenent

directi on, stggedS @%@f&&%e%&%@? @%tg)@ﬁgegiiacé@ﬁhé@e%&é éu%g:?aat‘% ga%?e and

X—axis d!rec ion.” i aser rone Yy can Trradi : _
T 09 TS ol AR S ol e gL o

mask stage | n the Y-axis direction, A plurali of at |east ane type
anong the P @ethdrﬁfaéﬁéé@aﬁf&ee-?( oSt bt ﬁ%@ﬁl&mmwy'%

are provided, and by irradiation with a plurality of beans of at

| east one £§ARSHaRshigoYRsdhs fishahstrats gpge 4 heithigd stage . and the gicead tybsiatas
t he measurenent 20axi s and neasurenment |ight taking the Y-axis
direction siega hiogpthersothenddireghion;, Byhdisiraesas, theliqud mpragrsien ssasandeR 2
can use the plurality of neasurenent |ight beans to neasure position
i nf or i@ i oferined on He uppsicudhaced & thawsecdnsl sGFstoite stagei Sqrassed bheerdhmppet
device 7 drives the mask stage driving device MD based on neasurenent
resul t s of sirfeee 5318 ef the tirlrstage SA aad syts tiempder sarfdceptdt dfaherfirspobstritostage
control of the mask M held by the nask 25stage 3. 86 Next ,

movabl e substLigu#l ifihdgasn kpodurb of ik Bgbsaatd PlohakeRrsFsubkteat€xpded Raltkn
referring to FIG 53 and FIG 54. FIG 54 is a plane view seen from
above of tpafsitestrate stages 4 and 5.

The control device 7 repeats the above-described operations, repeating in
15  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
20 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

25 suppressed. Movement of the liquid immersion region LR between the upper surface



In FIG 53 and FIG 54, the first substrate stage 4 includes a stage
body 4B, a 5 first substrate table 4T nounted on the stage body 4B,
and a substrate hol der 4H provided on the first substrate table 4T
and which holds the substrate R The substrate holder 4H is positioned
in a depression portion 4R provided onghhe first substrate table 4T.
The upper surface 4F surroundi ng the depression portion 4R of the
first subsurafeetflsabsbrhtel stagad 4fahathesippértafacf SFaflibd @bbnddubstraid@ageane
hei ght as (flush with) the surface of the 10 ‘substrate P held by the
substrate halgplisibd-vialthe ifrdBape B8, @ 1BAieBlIBRhYE&R i 8e ftt hisRatebtafd
substrate P held by the substrate holder 4H and the upper surface 4F

of the firgtyslR&lhabhshRkBoé are prevented/Ne Second substrate stage 5
has a configuration equivalent to'that of the first substrate stage

4, includi pg; : 5B, a second substrate table 5T nounted on
t he 155tageﬂgg%ékﬁgfngﬁ%ysubstrate hol der 5H provi ded on the second

substrate table ﬁT‘and I Gh hoISs t he. subsit r.at 15 bsfr
ol der St i o posteTohBa o Resl BeerBnd ahvion il o B BkaThn T e
second substrate table 5T. The er surface 5F syrro ﬁi t he .
dopr ess: on BT FaFRLsR GHmPoEUoNG “Libe § areit 4b e cH e pggioned
surface of substantially the sane height as (flush wth) the_surface
of the subSPPfEeRsAEs npigd thesame relemagersymbonddesasiptionigreel itay be a
step between the surface of the substrate P held by the substrate
hol der 5H &iwlifindorgmiedsur f ace 5F of the second substrate table 5T.
The first substrate stage 4, including the stage body 4B, the
substrate tabl e lthis gmlodimenis aibzed auxdlidny isdet puwMded ar thebast mermber BB as
t he sane shape and size as the second substrate stage 5, including
t he st &@e boauxilkRBy td prevet badlisienseofttiefirst Hibstradadageicardulxssecartdsubgrate
hol der 5H. As shown in FIG 54, in this enbodinent the substrate
t abl es 4T, stade fifoniyheemovable third stage 53 is provided on the base member BP. The third
stage 53 is provided so as to 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
15  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
20  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

25  embodiment, when the liquid immersion region LR moves from the first substrate stage 4



87 first and second substrate stages 4, 5 are both substantially
rectangular in the XY directions (in plane view). The upper surfaces
4F, 5F of the substrate tables 4T, 5T are provided with four corners
El to E4. These four corners El to E4 are provided on around the
periphery of the substrate P held by tRe substrate holders 4H and S5SH,
and are 5 opposable to the final optical elenent FL. That is, the
first and ssoahcthidbrid 53,ehsdoagekdedicaTdbringethe A Ynidefacoangy thirlElstap©5FE4
around the substrates P held by the substrate hol ders 4H, 5H and

whi ch are appdsablRictitetolthelstdtald sttaeatage b &it8 Proxfthity (or contadt)) ahdre
foll ow ng expl anati on, anong the four corners on each of the upper

surfaces 4k ovafih@bechi@sibidlat s@kes Eogl@thaswiéhrme Filst shtiGacQlapel aﬁ&‘ﬂk*ﬂlﬁrd X

side and -Y side is the 10 first coOrner : the corner on the -X side

and +Y si dgta%i#%qhé_qe&p&gggr ner E2; the corner on the +X side and +Y

side is the corner and the corner on the +X side and -Y

side iscthe four car . . X

i ncl udess a substlﬁgsft’eégssp ag%Egﬁlpvﬁlsﬂév 1%1@?3@%0 mﬁ%&ﬁ?ﬁﬁ%@%géﬁl El;émﬂltrl:s
and second bstrat.e stages 4 5...The subs e,stage driyin

dovi ce. 15 BB Rishehign SRR Sifentif otye HiraiaRe s A HelTAl Y vi ng
system PD2. The first driving systemPD 1, b 1 ng the stage, bodies
4B, 5B in oo desices) mpves § Bt Sobyrastaecdt indis HoRirccting 3¢ TAVFRBE] on
on the base nenber BP, can npve the substrate tables 4T, 5T nounted
on the st agfonbinbsata BagsBin the tKalingction; s Then: agthogm in Y1G&sthgreed i on,
and OZ direction. The second driving system PD2 can nove the

substrat e temfesmaves thafiishsubpeatesizzekindheli ¥ disestion, andymeties gretseepnd and
OY direction relative to the stage bodies 4B, 5B. As shown in FIG

53, thé&0 st agstritediags S #Bhe SBduéctiohgofmavs thedfirst swbgotaistagetisto thet X sidefes
4, 5 are supported in contact-free fashion relative to the upper
sur f ace ( gthedkirdstadgeaiSeandalie debendeabsranendpers tBhebiyX side obdarthinrigsagd A3. S5A.

The upper surface of the base menber BP is substantially parallel to
t he XY pl amgen, i1éhokinlif FIG H0Sthe abierod Hade: Amatdd thdBrsPmbsienofdeessainghe at e

stage 5 can nove independently over the base nenber BP in the XY 88
pl ane. +Y direction and the second substrate stage 5 in the -Y direction.
As shown in FIG. 51, the control device 7 brings the +Y side face of the second
15  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
20  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

25  substrate P held by the second substrate stage 5, and liquid immersion exposure of the



The first driving system PD1 of the substrate stage driving device PD
includes linear notors or other actuators, and can drive stage bodies
4B, 5B supported in a contact-free state over the base nenber BP, in
the X-axis direction, Y-axis direction, and 50Z direction. In FIG 54,
the first driving system PD1 includes lgynear notors 80, 81, 82, 83,
84, 85. The first driving system PDl1 includes a pair of Y-axis |inear
gui des 91, s@3tretsPasicthéigecbind $ubstrate stagess dipedoimedn. Fultieero@xths first g@dtrate
gui des 91, 93 are positioned separated by a prescribed interval in

the X-axi s s@i¢ £Holdilg a EdslatoP foinehidh évpoSurk bARaIsInGUs ERI8d, 99 moPel to the
i ncl udes, for exanple, magnet units, incorporating pernmanent magnet

10 groups hauhieméhtBlaHbRETLY THe BES delichl RRlogdIBOERERatE PdorSphE €
magnets, arranged at prescribed intervals along the Y-axis direction

and in al t%ﬁ%&%ﬁlig%gocegﬁl 3 egciedtd?ﬁheY nﬁf(élﬁstlrz{tg enﬂﬁh%ﬁﬁasgxﬂovéd the

sliders 90, supported to enable notion Y-axis direction
in a coptact.- . y m. ) ar i d
on the. ot ey Al Ohi Bt sinlBud bR Sl ellof B YRR
direction in contact-free state. ch of . 15the sliders 90, 92 4,
95 1 ncl udepgpS BRERHEE et fhee BF FReBo b IR SR P
arranged at. prescribed.interyals along the axis. That is, in this
errbodirrent,theb‘Vg ﬁﬁﬁmf og@ﬁﬁgﬁgmg%ys@a? including coil units, and
the Y-axis linear guide 91 including a _nagnet unit, npving-coil type
Y-axis |inear nofBpexgosurgproggsging efﬁ%F gthstate Pomyhe seeprd subsiratesipge as
the sliders 92, 95, including coil units, and the Y-axis |inear guide
93 i ncl udi sededparsoneraig simjkr o thetglepwiped abaveds prsfoymedsise thaf thediquidot or s
83, 85 are configured. The sliders 90, 92 conprised by the

Y- axi s 10i némmersisngegioBRR f8dnedron thexsppertirfzet §F b1 the decond substratinstago? t i on
and the other end portion in the length direction of an X-axis |inear
gui de 87 extosnagonky uppet fuefaXe 338 of thié thed istage 53, Fand tieanorteeppdriserfaieidfferfs
94, 95 conprised by the Y-axis linear notors 84, 85 are respectively
fixed to o femduparatd Wape2S Thelcdni@l dévier7 epehtibe hboe-describbé opedatipnk,
direction of an X-axis linear guide 89 extending in 89 the X-axis

direction. rdgemes ih ARerfatenl sxpdsuResta sObitAE: Bdn {he i@ katihBteistagt hand’- axi s
direction by neans of the Y-axis linear notors 82, 83, and the X-axis

e 94 a8t N kBt kgt on by reans of (i

15 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

20  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

25  between the first substrate stage 4 and the second substrate stage 5 can be prevented.



Each of the X-axis |inear guides 87, 89 includes for exanple a coi
unit 5incorporating armature coils arranged at prescribed intervals
along the X axis. On one of the X-axis linear guides 87 is supported
the slider 86 to enable notion in the X-axis direction in a
contact-free state. Simlarly, on the g@sher X-axis linear guide 89 is
supported the slider 88 to enable notion in the X-axis direction in a
cont act - f r g@ergh Etmbodifileet>s| i ders 86, 88 i ncl udes for exanpl e nmagnet

uni ts havi ng pernmanent magnet groups 10 having a plurality of sets of
N- pol e magnet s anektS ReathenbBdinehtis efploiasdtterfibg RTIGCI thestegh FIG79al &
along the X-axis direction and in alternation. In FIG 54, each of
the first aRGoBREANdesHPSI, 86BpchleAd Bfe “me s bSsimAh@3 SR ¥f @ennected to
the sliders 86, 88 via joint nmenbers 96, 98, such as those discl osed

for exanpl ﬁbdv@m@#ﬁﬂn%& b&Ho A RRAE SR A 6B He Rk Fefd¥ence 20B8519 1chd Ydscpibiibre

PCT International 15 Application, and Japanese Unexam ned Paten

Applicatio en%%&%hmﬁﬁﬂhkﬁﬁﬁﬁﬂﬂ.“b' 2001- 223159. The first substrate
u

stage 4 inc es a ftirst jornt nmenber 241, provided on the -Y side

face of the st g oy BmeAd paP 6000 AL bATRIRELARE 2 BAYLARY O

the +Y side face. nd ‘'substrare s includes a
third joint nmenber 251 rovi.ded on the -Y side face of .the st

body 5B, afd¥i: Refiris Ang OF iochignbruss Q?V%bbflwﬂasa%%vewfewe@ﬁe
face. The joint nmenber 96 provided on the slider 86 connects in

al t er nat i otnclyding linger metprstor gHer adfiaters dfasitionanenalion far thomasksftagerie
stage bodies 4B, 5B. The joint nenber 98 provided on the slider 88
connect s i (andiso &rribe inavk My ishngabaed by twudasenidtetfsrencdsysiemid. dhetdeses 242,
252 on the stage bodies 4B, 5B. By neans of these joint nenbers, the
sl i der 186 imserfopence systaan P haslhser imatférometaist2hiZ, BMyfwhish measdresesitiod
substrate 25stages 4, 5, and the slider 88 is connected in

al t er nat i omfwimakiof fue thd mask seige 3 sememibvifFinistebsIK pioeidet af @ MaskStage 3.
By nmeans of the slider 86 and the X-axis linear guide 87, at |east a

portion of The BdtiinerfEBHBRE 2% REn FradtdtSmbiing afirrée BRI wiBOmbssuf ciioiElighit 0
drive the stage body 4B of the first substrate stage 4 or the stage
body 5B of tdkhif tRERORH SMBHI Alife SbAGRMRN ARBAGE hflcani Beasure the position of
the mask stage in the X-axis direction. The laser interferometer 2My can irradiate
15 moving mirrors 3X. 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
20  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

25  stage 3.



5 the joint nenber 96 to the slider 86, in the X-axis direction. And
by neans of the slider 88 and the X-axis linear guide 89, at |east a
portion of a noving magnet type X-axis linear notor 81 is forned to
drive the stage body 5B of the second substrate stage 5 or the stage
body 4B of the first substrate stage 4ggconnected via the joint
menber 98 to the slider 88, in the X-axis direction. By driving the
X-axis |inear noNextSm8hbéwlbsiate dtdpes 10 bsllihgkuldauieCP ar explairedrefeating
the positions in the X-axis direction of the first and second
substrate g FIES3 dEFRL 5. FIG. 54 is a plaht DRWRELT0R YMbske dTehd fBstdd dtagek 4
Y-axis linear nmotors 82, 83, the control device 7 can drive the
X-axis lingg{sguide 87 to control the positions in the Y-axis
direction of the first substrate stage 4 or second substrate stage 5
connected to th ; i { Q1 Nt L m DY
using the pair glfnsfi%}g%r E'Lsn%lq:ilﬁe%f mgrrgltré)t?gb g{é Sé%E q?ﬁ%u%gﬁ tsﬁg?b%(g{/@ég 7
can driye - axi i r i bt in the
Y-axi s %i r gc??%gﬁgéﬁg ?Efbhuéeif?lro %@gggrgg&%r%g%gbgﬁgﬁg%%d orgl?ns'? Ee%%% Irllléfdgﬂ Strate
stage 5 connected to the slider, 88 vi he .j 0] nt r-9

Fur e her or BV AR BT PR AROMRED ol AR ST AR r HESEPPS he
pair of Y-axis ]inear, notors 82, 83 sligh different, the control
Gevi ce. 207 HeldFF AFbHAPSIHORSan a&gwﬁﬁwqr%ogft 1t Vi PRE i sOpseRI 4T,
and second substrate stages caonnected to the slider 86, Simlarly, by
maki ng t he THe RReR & rEiee AR swrquudingdhesdepgrstiar perdian p of e fgslisnbsymtevablsi s

| inear notors 84, 85 slightly different, the control device 7 can
control t h8T posilatiseriaceiof sebseandglythe sanps knnght s (fhsh withythe surdacs of ted
substrate stages connected to the slider 88. 25As shown in FIG 53,

t he set@ndsubsirate Bdeklist thersubBrate holdered s u iBtereaney be aigjep b@weeirthe sntpce of
device PD includes for exanple voice coil notors or other actuators
4V and 5V, thentbstvaerT Ingid bypttewelesoratetheldag¢H aodl thesipgd sbdfBceattich fitheefirst
substrate tables 4T, 5T, and nmeasurenent devices (encoders or
simlar), pstrsbeabls 4Mmhi ch neasure the driving ambunts for each
actuator. As shown in FIG 53, the substrate table 4T is supported on

the stage body 4fhditcdid subsiate s&%egqlaast:bhﬁtg%&ioﬂvqui{%ﬂ&h t@fhat $¥ahe first
actuators 4V can independently drive he substrate table 41 in the

Z-axi s di r a@sirf8 stagt -@,tiiﬁé’lg?i}l%% gtlage S§OR, Robnd QubsBite Bbl/ST nBlntbén the

driving anounts of "eac hreé actuators 4V, the control device

7 can ggi Vﬁa%%@o&?%%?ﬁﬁﬂu%s&ﬁ@hcﬁdéﬁﬁ ﬁo@ilaf?%gﬁ ﬁ?éis&oqgg%&%tg?abé% md

direction, a rection relative to the stage

th bst t [ t
oe; T e BB STyt AR R Rl SR R R L
f the th . tor.s 5V,,th | devi dri

QUbst rat o BaPE SERidedbl v SEpERRbiEis B sSTo o Pt Fistite SRS o

direction relative the stage baqd
surrounding the cﬁepressaign porgoﬁl

SE%f 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
20  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

25  holder 5H. As shown in FIG. 54, in this embodiment the substrate tables 4T, 5T of the



In this way, the substrate stage driving device PD, including the
first and second driving systens PD1 and PD2, can nove, with six
degrees of freedomin the X-axis, the 15Y-axis, the Z-axis, the OX
the OY, and the OZ directions, each of the substrate tables 41, ST
of the first and second substrate staggs 4, 5 By controlling the
substrate driving device PD, the control device 7 can control the
posi ti ons first ahksedeagl wbsirand stigee ddHage both substantialy restangiier iM-tkexX¥, t he
Z-axis, the OX;, the OY, and the OQZ directions, of the surfaces of the

subst r at es dffedtidhsl(iRylahé ey bSTHeAB el HOHEGI SFASFlof thelsubsitaté fableS WDSIT &t €
20t abl es 4T, 51, Furthernore, as shown in FIG 54, the exposure

appar at Us EXviRANithS88r Rrdekd B t0845Pihe@ fORCQREErAK B Fide pARsted ohhi rd
area SP3 set on the base nenber BP. The first area SPlI conprises the

‘area opposhyand fife pbiifltly Rthe Gtk ?rﬁ%lﬁtbly':the s&%&t@ﬁol_@&@hﬁ?&%ﬂ%@, ot argal

system PL and is an area conprising at [‘'east a portion o

exposur g statdon. e STA-ophs RESRNEL 2R SPRe iy Ml 2667 dblf£L 8hles
% , ang at &fdeas a

fromthe fITst area I'S an ‘area cohprising

ortion of ,the_nme r enent tLon_ ST The .t hi r.ea, SP3 | ar ea
Dot oo+ e 5 SFAIALE U RAs B 3 ERArBAE e Fftalts BRI GAnSTebslite BRA8S
whi ch connegction and. rel ease the slider and._substrate stage 4
(or 5), coﬁﬁeiﬁ?‘ﬁ‘ingr‘féaﬁwgﬁg&%&etﬁ@i 81Pt}cag$ef§%“§frd substrate gt age
5 (or 4), connection_of the slider 86 with the substra&1 stage 5 (or

e
4), and connect i Brihofllpymesplapgtioggamprgthe four eorpere paeaehaf hyaibpey or

5), are perfornmed, as disclosed in for exanple Published Japanese
Tr ansl at i oftrRges 4F, 5F of the substrate tables 4T, 5T, the corner on the -X side and -Y side is the

10 first corner El; the corner on the -X side and +Y side is the second comer E2; the comner
on the +X side and +Y side is the third corner E3; and the corner on the +X side and -¥
side is the fourth corner E4.

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

15 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

20  Z-axis direction, 0X 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, SA. The upper surface of the base
member BP is substantially parallel to the XY plane. The first substrate stage 4 and the

25  second substrate stage 5 can move independently over the base member BP in the XY



2000-511704 of the PCT International Application and Japanese

Unexam ned Patent Application, First Publication No. 2001-223159.
10The control device 7 can use the substrate stage driving device PD
(first driving system PDl) to nove the first substrate stage 4 within
a prescribed area on the base nenber BRgconprising the first area
SP1, the second area SP2, and the third area SP3. Simlarly, the
control deplage 7 can use the substrate stage driving device PD (first
driving system PD1) to nove the second substrate stage 5 within a
prescribed area i filedrbasesytem TENbel thBRibs@iPEtagd diiyifiddeviderPs) inakudés SP
1, the second area SP2, and the third area SP3, independently of the

first subsiiha ectdrd8Lothter dMiors, 3R EUME 6tapé btidsATL KBIsth Rl iLNCE
system 2 to neasure position information for the first and second

substrate §hLagegres staéy ow)elsth%)BQAe"’Ihé}% BPehehd X'}letcﬁl’e&io@ Ya3is diR&idndaRy
interference system?2 uses reflective surfaces 2Kb prOV|ded at

20 presgri Bﬁ%g&?s' L ' ICP B4.Ld)8 ﬁéyn?n\;mgégtem%fa%c@es hrfnTafltuottops[eBJ R{ %2

and sec rate s age§ ure posrtion

relatlng t t de re s.of freedomin the X- t he Y- t he
P i 5.t h k85 b S L e s i

4T and 5T o The_laser interference system 2 has_ | aser

i nt er f er onB¥tepdingingthe ¥agis dirpstionyp The Yorxigdimeqrgideg Pl e"éﬂr%@osgmnfﬂéc es
2Ka, 2Kb provided at prescribed positions on the respective

substrate tenorassl by preseriped inkesval in e Xatids dieaction] Jiash of thed- @‘tlfa]g@éf 4, 5
to nmeasure position information for the first and second substrate

st ages 4, Suifeis B achudesforesxadiple, Bagnet Tts, inaerppraling perfrenenetagne 2Px,
2Py, 2Pz are provided at both the exposure station ST1 and at the
measur érengrompabdving Sildralifihel skta 9EN-pald magretsceamd iSepde DRmets Myang2dat

provi ded at the 5exposure station STl neasure position information

for the fi pfkcribebsitérmhle abhage: YaXiodiréchion aetiartemaiisi. r @reorktod g Bixis
exi sting at the exposure station ST1. The |l aser interferoneters 2Px,

2Py, 2Pz prigsr geidesd], the RS, oMeRisufioiel 0 lenabié nidRRa W theNOSd{ diffdtion
information for
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
15  the sliders 90, 92, 94, 95 includes for exainple 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
20  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

25  and the other end portion in the length direction of an X-axis linear guide 8% extending in



the second substrate stage 5 (or first substrate stage 4) existing at
t he measurement station ST2. 10The | aser interferoneter 2Px can
irradiate the reflecting surface 2Ka with neasurenent |ight taking
the X-axis direction as the neasurenenfggaxis, and nmeasures the
position in the X-axis direction of the first and second substrate
st ages 4, the.X-hkie dirastéun. | Henicé de@iakBlingityguide87 is masliabledn thecY-axis
reflecting surface 2Ka with neasurenent |ight taking the Y-axis

di recti ondRstioldy RS Bﬁﬂﬁﬂtaﬁ%( lifiear AoRB2ASEY, @8 d HHREX AR ine@Ngdidk §DR
Y-axis 15directi on of the first and second substrate stages 4, 5.

The laser] %beléE:F{hB % dtég’&loﬁ%g %Eq@%ﬁfeﬁ{éﬁ? 15&351%%#%2 g4irface 2Kb

W t h measurenen 1ng t axl s rec I'onas the’ neasurenent

axi s, and neas oSl tion |nt axi.s, directio he first
and_second subls’\%?%tﬁ@ffggaéés liets BUlom T, B9 i o Rl b
inclined by a prescribed angle (for exanple, 45) so as to be 20

di rected WSMRORtngEREaEN NS arangad 4 proserakedrinsmalirlongtheX axis.  On one
interferoneter 2Pz and incident on the reflecting surface 2Kb is

r ef | ect edobthe taexis Ghéar@nideg 8% ir fuppert@idbe shdwt 8630 emabl elmotionim the X-axis
reflecting surface 2Kc provided on a prescribed support franme FC
Measur enegiredtiofl i a colth@ctetbtdy, t $ihfilafl9f ook of@r Xukfiahigea? KGide 39 is
reflected by the reflecting surface 2Kb of the substrate table 4T or

5T, and i ﬁ;g?@ﬁ@d #Rd1gY% dsh6 eh?cﬁ@ Indtidh §f ﬁﬁer}@ ﬁ'ﬁfs%‘ire&%n%ﬁ% coﬁﬂ%t-fr@é&ﬁte

interfero 2Pz can use the received neasurenent |[ight to neasure
94 positi Qon he Z- ax |s direction.for the first or
second sub3 Srlief{e“ &3 55 mc&“‘{]eétf Lﬁeé‘ﬁ‘ﬁ’o"l o &t tt l?ar‘{é“gt%e“i“anseenrt magnet groups
interfero |ntefero aable f measur i ng posjtion

|t or Mot + B éugfﬂﬁg? SCORN e s Mg ipglﬁa&@etﬁrﬁrf%&e atgrpsgribed
direction is for exanple disclosed in Japanese Unexam ned Patent

Appl i cat i witervats plong theoXiagistdiatiowandinaliemation404 and Publ i shed
Japanese Transl ati on No. 2001-513267 of the PCT International
Application. In FIG. $yrehttecithe drstlapd peocond dubisgrate spdgas 4) 5 isyeledsably | east
one type anong the laser interferoneter 2Px and the | aser

i nt er f er opginetted Rythe 8RAerb Y6, 98MA8 jciht Membérk D6 208 bihadsithdse @ischRadrforof

at | east one type anong neasurenent |ight t aki ng the X-axis direction

as the 10,0ma3 ﬁfneﬂﬁﬂsh&f‘ néax?e@@'T%@i%H{;}ﬁﬂ%”ﬁodd L9NEo4 ?Hh@@d]hﬂltéfnﬁi‘dngl

directi on as ‘the neasurenent axis l'aser I nterference system

h |
Chf ot | ARPRiADRAn amns%e@ﬁ%{e%“ﬁ%‘cfmﬁﬁppileﬁao&dfﬂggﬁ%ﬁgrtf?ﬁéh?szt e
stages 4, 5. Furthernor roviding a plurality of | ase

i nt er f er oAt %3159, T%Ersbyiyh Eﬁ’ﬁéf%ﬁi“dﬁd St %rsﬁdpmtamkgﬁr 8141 provided on

measurenent |ight beams t aki ng the Z-axis direction as the 15
measur enethe -¥>s1de, facehef thestege botyetl,qnd nsecaylgoiahmemban24ss ravided on the
plurality of nmeasurenent |ight beans to nmeasure position information

i4n E:, he OX+Enile@cedi Sémilady) shd seotidsubkirats ktagad irschadesd thind jiiftah@nisdrages
- provided on the -Y side face of the stage body 5B, and a fourth joint member 252,
20  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, SB. By means of these joint

members, the slider 86 is connected in alteration with the first and second substrate

25  stages 4, 5, and the slider 88 is connected in alternation with the first and second



The control device 7 drives the substrate stage driving device PD
based on neasurenent results of the laser interference system 2, and
performs position control of 20 the substrate tables 4T, 5T of the
first and second substrate stages 4, 5, and therefore position

control of the substrates P held by thggsubstrate hol ders 4H, 5H of

t he substrate tables 4T, 5T. In the foll ow ng description, the
| aser i nt esitetraaetagesst,3Px, 2Py, 2Pz are called X interferoneters 2Pz,
Y interferometers 2Py, and Z interferoneters 2Pz, as appropriate. 25A
proj ection opti cBY me¥stEmMdiderBd dnd WhelXiaRi¥emsir@Nide)8T! &MRadt a Pdttlon of a
simlar are 95 provided at the exposure station ST1l. At the exposure

station STioviigShHpakt rﬁﬁ@xPaﬂsqm%a&Qﬁ&&Ol@M% Porhi3€ tPUPIARE $95L KAIAY UBAIf the
system PL and ﬁqu|d Q At the neasurenent station ST2, neasurenent

systens (8g. 9k nMpie Qta?tgjé gpﬁlg\ltsfzgﬁgw@aﬁ%ﬁe sebRf Kilsthe %%gf Wb hefd via

substrates P are prov surenent station

measur egent,s. : . Of r

perf or ngg E@Hgﬁf#%ﬁgs%gg ra?l g&gst%a%gg %ﬁzéd%&a[{ﬁﬁgh%éc Mﬁ\ﬁé@?%ﬁgég d(%e
5 each can v i l.e..hol di. bstrate P, between the fi{st.area
SPL el ow ERENEPE SEYT HAEEHRESs “LEY amPRensT » PR b ek rdson
ST1 and the second area SP2 bel ow t he surepgent systens (8, 9) of
The moasur SREROE S HorRe5o dphe e Do LB Af TEeeehy st ples S o
provided with a focus/leveling detection system 8, which detects
surface potiestags bodyi 43 phlbr &t subsirats sBep brornesied; Vi Be jpint membes P8 thie 7
axis, OX, and OY directions) for the surfaces of substrates P held by
the first alifgr 8ddoky X5anis diregtionst By deving e X-wxis lingas gotore §@ ppcygl, the
detection system 8 includes a projection system 8A, which irradiates
t he sut$ aceontfol devieestanzpatrd) the pdsitipas acthe Eraxis dtectiornofftheimshand second
150blique direction, and a |ight-receiving system 8B, which can
recei ve detwstratontagésghdndlSa refl ected by the surface of a substrate P
In this enbodi ment, the projection system 8A and |ight-receiving

system 8B are supptheingste by WBingulpeyit off'Y-adiElidear motrad2s 8pahe tonmet fatides m
8F. At the neasurenent station ST2, the focus/leveling detection

system 8 det@clmve the\Xadxislindat d1odb 87568 cbRes? tiOsksitiofinl thé Vraki ldiredtich @Ff
the surface of the substrate P held 20 by the first substrate stage 4

and surf aceeARstishb@ate stp@ uHRkdRRd Subktrdtd Stafdls EAmBcted ol the sIRdePsS Viatue P
hel d by the second substrate stage 5.

15 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

20 7 can control the positions in the 8Z 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.

25 As shown in FIG. 53, the second driving system PD2 of the substrate stage



The substrate tables 4T, 5T of the first and second substrate stages
4, 5 are respectively provided with nmeasurenent regions 274, 275,
opposable to the final optical elenent FL, to perform neasurenents
related to exposure. At the measurenment station 25 ST2, reference
mar ks 272 are provided in the neasurenent regions 274 and 275, and a
96 mark detection system 209 to detect alignnent marks provided on
substrates P held by the first and second substrate stages 4, 5 is
provi ded. As shown in FIG 54, a transport systemH to perform
exchanges of substrates P is provided in vicinity of the nmeasurenent
station ST2. The control device 7 can use 5 the transport systemH
perform substrate exchange tasks, in which a substrate P which has
been subjected to exposure processing, on a first substrate stage 4
(or second substrate stage 5) which has noved to the substrate
exchange position (loading position) RP of the neasurenent station
ST2 is unl oaded, and a substrate P which is to be subjected to
exposure processing is |oaded onto the first substrate stage 4 (or
second 10substrate stage 5). As shown in FI G 54, measurenent regions
274, 275 to perform neasurenents related to exposure, opposable to
the final optical elenment FL, are provided on the substrate tables
AT, 5T of the first and second substrate stages 4, 5. The neasurenent
regions 274 (274A, 274B) are provided at prescribed positions on the
substrate table 4T 150f the first substrate stage 4. The substrate
table 4T has two neasurenent regions, 274A and 274B. The first

measur enent region 274A is provided at the second corner E2 on the
upper surface 4F of the substrate table 4T. The second nmeasurenent
region 274B is provided at the third corner E3. The neasurenent

regi ons 275 (275A, 275B) are provided at prescribed positions on the
substrate table 5T of the second substrate



20stage 5. Simlarly to the substrate table 4T, the substrate table
5T al so has two neasurenent regions, 275A and 275B. The first

measur enment region 275A is provided at the second corner E2 on the
upper surface 5F of the substrate table 5T. The second neasurenent
region 275B is provided at the third cgsgner E3. Each of the first and
second nmeasurenent regions 274A, 274B on the first 25 substrate stage

4 and firsSTandTlserend AR e 0l flca HE N foR thAfirsPaieBSPI) ahd & ahaeand
97 substrate stage 5 is provided with a reference surface 271, a

ref erence ikt SaNEor BB th@ihidasuARtnBst ARG ST € TRY Sirdséd SEBSs afi ©

di scl osed |n or exanpl e Japanese Unexam ned Patent Application,

First Appl LeabbdReNde ﬁ%&ggeamJaﬁ@the%@éoﬂ‘&’aféﬁ%ﬂpﬁfdtlyEﬁﬁ'cglzl%l(l%t hin

the substrate tables 4T, 5T) are provided optical sensors 270

Scapabl e Otm{ng& nvaﬁlﬂgelledsggfthggﬁéé{@g aﬁ@&%‘f’tg%t% tggeég)?rs %ﬁecagé

Next, a |i I mrersion system1l1l 1s exp r|n G. 55.

AS desc#' be‘? abof’tﬁe Jidee s RRblid %ﬁéﬁﬁ)p%}n%ﬁuénhdﬁhe sﬁgrdééWRh S 2

liquid exposure appar a osure

state in mhlch the 0 ath s |d of
the final  SBEFEaFREr i el Shepieh ahhcan 15 wih B2 E?Stra%& et s
a liquid i mersjon systent Hhéd to fill the opti cal ? ace K

wi th | qui @ePeriomrd: §5 digrlored Hior steamwlsiblighndyapanerqtias aalog - menber
212 such as that disclosed for exanple in Japanese Unexanlned Pat ent

Appl i cat i oR900F 1404 el the PEdIntsrmatienal Applicatigoamlapygsodpanmined Patent
Unexam ned Patent Application, First Publication No. 2004-289128,
provi ded sAPPWﬁdm,rfgrStPlé?ltﬁ#mnl‘éipﬂp@hﬁz-’elﬁﬂnent FL, to fill a

prescri bed space, conprising 15the optical path space K on the |ight
em ssi o& si de ofThetrenfrataleviop {icermbsechesmbrtraté-ttagariving deyicie dDL(@rst driving
system PD1) to move the first substrate stage 4 within a prescribed area on the base
member BP comprising the first area SP1, the second area SP2, and the third area SP3.
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
15 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
20  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 6X, the 0Y, and the 6Z directions of the substrate tables 4T and
5T.

The laser interference system 2 has laser interferometers 2Px, 2Py, 2Pz, which

25  use the reflecting surfaces 2Ka, 2Kb provided at prescribed positions on the respective



The seal nenber 212 of this enbodi nent includes a flow path 213 to
perform supply and recovery of liquid LQto and fromthe optical path
space K. The liquid imrersion system 1l includes a |iquid supply
device to supply liquid LQto the optical 20 path space K via the
flow path 213, and a liquid recovery dgFice to recover liquid LQ The
|l iquid supply device is capable of supplying liquid LQto the opti cal
pat h spacesdbsithta tdbie 41Tl STo it lfirs? 2ad sdchifl Jubsithitelstiges @y £ foymetsiieP@sitidn
capabl e of recovering liquid LQ fromthe optical path space K via the

flow path Zksmation for the first anfi@c@alibsiarEReige?4d 3 (@fibstrite SabBFATUS TENThe

includes a gas inlet 15 and gas outlet 25 214, formng a gas seal 216
to confne |4sgquhdri Qi 518 $PROS, Qﬁtﬁm@edtﬁgoﬁl%@%pg?{ﬁé ?tﬁgonl 9B 8ld & he

seal nmenber 212 and the surface of the substrate ower

surface of 2 d i
connoct ed 15 e iaGh s13” Phla@uiiBfrinle Yy I ok ot the
surround the aoptical h _space and _a s r ted
Co the Yas Cetie Dn ) BeRREE Fortioniinfu bR 10 Ee AP G bE R AT
optical path 5 ce K. The first oove 218 |.s ut war d

ot eral LostABt SEEGHAsFpovebns afbe Srentr sakim5 Ebt Hae st TRk
By neans of a _gas_intrqduction (supply) operation via the gas inlet
15 and a gaB%e % ZProfdedal o BrRruIgRERtiation Sy £ gepsie posttiqq ffogpatiopfor
the control device 7 can forma_ fluid bearing (gas bearing) 220

bet ween t hehe|seenad sebsimigstgsd (PHrssuhstratieyitas ) sAistinga thefacattreggps ace
of the substrate P. A vacuum prel oaded gas bearing 220 is forned

bet ween t hetatien®F2.surf ace of the seal bearing 212 and the surface of
the substrate P. By neans of the gas bearing 220, a gap G (of for
exanpl €00. 1 to 1Ti® lavey intgfaremetted Rxewn hetdiwe thetrtfteclingwrizse2Kawihof t he
seal nmenmber 212 and the surface of the substrate P. Furthernore, the
seal nenbemeadiZerhent Hplppakihethe Diratih diratipp ag the freasmeerhddt wxig, ahl enchfures the
support nmechani sm 212F. The support nechani sm 212F i ncl udes, for
exanpl e, apstidnig tHEXBRTs,diRcti dntf Wiefirel and isbhd ehtGhte GtaBBy WSl , THE lager

fl exi ble menber, and flexibly (novably) supports the seal nenber 212.

A gas bear imi@fetgetbS2HydaiBeadant ﬂ@@@ﬂ&:hﬁ% Liepes 2N iR GRafrehBR li‘gﬁﬂhkjng
bearing 212 and the surface of the substrate P, and the seal bearing

212 is flegebly s 859&9?1?] géjthgiﬁleﬁﬁﬁerﬁélﬂ RO lanAREHaRESTR gdsXionEN @ WhED

there are changes In

15  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

20  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

25 2Pz. The laser interferometer 2Pz can use the received measurement light to measure



20 position and attitude of the substrate P opposing the | ower
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, thg gap G is nmuaintained between
the | ower surface of the seal bearing 12 and the surface of the

substrat e BesiZénliforebiisi ihahez aelsdatctibh fbsthofiny beRdosubiititd digledesof a
depression portion 4R, 99 forned at a prescribed position in the

upper surf q@&mﬂﬁg?i'elﬁt{h% t6 URStih@dkerohRRY €Z lerfelSmeBY Wipablk dfinféafiRingan
upper surface 250, opposable to the |ower surface of the substrate P
posi tioned : I.AS: f i E R.:d s Qi on
the inside’ g%@ﬂ?%@%é%ﬁ%&&ﬁ%%ﬁ?@% %%E!‘%Q%?Z hﬁ%ggr%xéduﬁeg%@ lgg%dar e
provi ded s i i i - alq| . 1=

ember . sagpls SApied i Sk UnPEAiLDA By RoEALLL iRl pRIRARARE
peri phegal i.n u surfa 0si t r

Sur t aces of PR nd bR o BT Tralitisl " P8 S P e R
supporting_portions, 281. .In the upper surface 250 are further

provi ded s ?Pﬁﬁmﬁg%mlﬁwggLZSS connected to a vacuum system not
shown. By driving the vacuunlsgsten1to_cause suction via the suction
apertures 10 253Fusthernere; by Rraudigs 4 purslify of ghleastonsyRGEIRNSIET [28r f ace
250, the peripheral wall 282, and the | ower surface of the substrate
P suppor t etht¢s{eremetesiBypad thelaser inseréerprgater 2Ry, ansdiydaradiatiegjwuith ¢ plurality of
pressure in the space 254, the control device 7 can cla and hold

t he | ower beanisaf@t lshstiohetypabmiongimgasRraneent hght sakingothe Xpanis diregtiorp@ithe
That is, the substrate holder 411 of this enbodi ment includes a
so-cal leéd pieasucdrnai axie efvhmessmyengntlighs rekpertho Vmcis aactinnbS dheanggisugmenit
the substrate R By rel easing the suction operation via the suction
apertures 28, thé laserdaaiféroncedesten @ cén asthe phediseoftheassreheht liphebddnfstom
the substrate holder 4H In this way, the substrate hol der 4H can

rel easabl y rfagduee pdiRichURRIhALR il'the OZ directidiefod tHRHritahe shohd Qibshite Bages

the sane configuration as the substrate holder 4H and is provided

20 Upper ?%f%-ii?ﬁ@%ﬂgf’fé’ibh%f’%‘ﬁ@;% PoEA Db B iRaRLREEDR A ) | 0. "¢
511 can al g9 dia?in%ﬁ%@ar%%rgﬁ %f ?ne%sﬁfrjéngén?iight%eams gh'gﬁ-ggeg%}aﬂgfeg ﬁ@re&i&lfagg:%

4F of the 17% tage 'S positione aroun

t he periLphery of the .upper surface of the,substrate P.held by the
cobser 47 b Fistuim el e g MR SRyt 2 0 iR S o el o
of the substrate P held by the 25substrate hol der_ 411 and t he prer
surface 4Flight bepas to mgqsurg@ggflplag@org%ag%mh%ﬁg and 8Y 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

20  the substrate tables 4T, 5T of the first and second substrate stages 4, 3, 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.

25 A projection optical system PL, a liquid immersion system 1, and similar are



100 substantially flush Simlarly, the upper surface 5F of the second
substrate stage 5 is positioned on adjacent around the periphery of

t he upper surface of the substrate P held by the substrate hol der 5H
of the second substrate stage S. The upper surface of the substrate P
hel d by the substrate hol der 5H and thgsupper surface 5F of the
second 5substrate stage 5 are substantially flush. | nner side
faces for nbrEgideliat the k@S aie@mtipA STl ONAt thRexfpRuefstatibe STUSubsiate Bisages
4, 5 are arranged to oppose the side faces of substrates P held by

the subst r gi@saplid eSprdiccton optiBil @&drh PEUAnG ﬁ?.lih $.J. orAYRE: RedswraRnt he
side faces of substrates P and the inner side faces of the substrate

st ages 4, : n I s P
el d 100y T o R R B e o

Substrat o SHAGGS cbuuirh®s ¥ ORI+ A FURTRAL E{ AT ATS, hhedrelfhs

approxi mat el'y. "Hence the perreation o rom t he’ 'space
between.the,surface of the substrate P a the.u r surface 5F
of the Subtid ' EPade 4 %athngs S Bt il PSRBT DRGSR 20e
4, 5 and | ower-suyface side of the substrate P is suppressed.

ToFur ¢ her nSPE 4 FHLEREoRPsTrpsiARs § EeReb mors s TR ARDHE Ry des
a cap nenber 30, which can hold liquid LQup to the final optical .

el enent FLbetwgehthg diryt areg;SEL bgloarfhe projectiompptical systymdnidac exposupsAkep
Pat ent Application, First Publication No. 2004-289128. The cap nenber
30 is fornddl aedbearaegd arsa SRE belowdheymgasyrramsat pitemsd . 9 gfithe mespEeBen
region LR fornmed by the seal nenber 212. In this enbodi nent, the 20
cap menber st8tori §TZ pl at e- shape nenber of substantially the sane

t hi ckness as a substrate P, of substantially circular shape in plane
vi ew. Frt her nor'Bhe mémusmefitataioo fS TR heproaidedwith @ fo@38 1dvakng detecpion pysteny
of repelling the liquid LQ In this enbodinent, the cap nenber 30 is
formed fro8)Wwhith detastpbiefaae position idBmhaiin(surtice podtiorciafgpmationfyr the Z axis,
pol ytetrafl uoroet hyl ene or another material with Iiquid-repelling

properti espoXThRl OPRiretiond Thahe KRf0&YofAhierake PheldBdhd fiknarkisatdndess
steel, titanium or another prescribed 101 netal, and the surface

Cover e sEaTED 24, "ok Ml U k506l 0 BOGIL B3yt oo
system 8 A, which irradiates the surface of a substrate P with detection light La from an
15  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
20 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

25  ST2, reference marks 272 are provided in the measurement regions 274 and 275, and a



opposed to the final optical elenent FL. The seal nenber 212 uses the
clanping action resulting fromformation of a gas bearing between the
cap nenber 30 and the seal 5 nenber 212, and holds the cap nenber 30
in a state of maintaining a prescribedggap between the | ower surface
of the seal nenber 212 and the upper surface of the cap nenber 30.

The subst matieddtédtiot s¥ster@20b he détestslighmbitmake potvalzd oh subgtatdasShald by
first cap holder 4Cto releasably hold the cap nenber 30. Simlarly,

t he SUbSt{lﬁtfﬁftzfgrﬁls&oﬁ-&sﬁﬁsﬂa%ti%ﬁ%?is]& sidbgtrate stage 5 includes a

second cap ho 5C to rel eas y  hol dot he cap nmenber 30. The

first cap hol de C.is. i at_a S C{, Lii

subst ratg t abl eAﬁ ,Ov%%lgpilg;g%zﬂ%qﬁag%p%%%gep gggﬁgrfg%?)é}i&%égg%{b ftgﬁhgsmteSP
rescri bed positjon.aon the substrate table . descr.i ped above,

the subst IaFevifed @cHamy 8 tf@%eawrﬁ@?ms%mig% ﬁ@@enﬁolﬁm Hepmss e

hol der 5T of the second substrate stage 5 are of substantially the
sane shapWet@ampresysem Hiperihire selrbsoti srehange t456s,fin pichenpibNeaaEwhich
and the second cap hol der 5C are provided at substantially the sane
posi ti on has Hebe suhjédéd @texpbaié pocdsEingbdn a Spacubitatd dtage BE®r sévond 1 n
FIG 54, the first and second cap holders 4C, 5C are provided at the

respect i vVaibkirsts ktag@ s NehichHas floved® he BesiratcxbRdip8 podifion Adadifis p§d3ﬁmg
in FIG 55, the first cap holder 4Cis provided on the inside of a 20

depressio i j ﬂ{l]fo% ! oL t: er
surface 4IE—P%? E%ehrg&gﬁ%g{e?g%daﬁ%s . ‘E&Eqd,ttéﬁg a}%ﬁgélt%%@%ﬂ Ecﬁépgye%%)gssi on
portion 4D,i.s, pr.ovided an upper .sur e .260,.0 sahle to,the | owner
o face. crobirRel S piRmoSRREF Prafbeh S i ARPRRT e Sapcy flSetdt®
depression portion 4D. A peripheral wall 262, having an upper surface
opposkbl esubstratgstager)-pheral area of the |ower surface of the cap

menber 30, is provided 25 on the upper surface 260. Furthernore, a
sucti on apert urés gesyn indiiGe4, ertaswementaegions 2749275 to perform measurements

related to exposure, opposable to the final optical element FL, are provided on the
substrate tables 4T, 5T of the first and second substrate stages 4, 5. The measurement
regions 274 (274A, 274B) are provided at prescribed positions on the substrate table 4T
15  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 (2754, 275B)
are provided at prescribed positions on the substrate table 5T of the second substrate
20 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

25  substrate stage 4 and first and second measurement regions 275A, 275B on the second



system not shown, is provided in the upper surface 260. The control
device 7 drives the vacuum systemto induce suction, via the suction
aperture 263, of air in the space 264 forned by the upper surface
260, the peripheral wall 262, and the | ower surface of the cap nenber
30 supported by the peripheral wall 2637 by this nmeans inducing a
negative 5 pressure in the space 264, to clanp the | ower surface of
the cap nesiBtratdGtagd hadprovided With & refaeneaprihad 2¥¢) a dferaice tfarls (reference
enbodi ment i ncludes a so-called vacuum chuck nechani sm and can cl anp

the cap neraek) 239; anB¥ peinea 873 GudA a8eidikd1eNRd HPRE 3kdnle ipandsbe suction
aperture 263, the control device 7 can release the cap nenber 30 from

the upper $WEfAGR2ERer®phiGtibh, s &ﬁ;lnicm&rﬁ%. z@@z-wsnsﬁgiergdgg«met he

t
first cap holder 4C can rel easably hold 10 the cap ne
The second,gap, B AR | i BRJRBN stRolshab of
the first 3gp E%?ggf&wi?tprosﬁﬁﬁﬁﬂﬁﬁgyggﬁggﬁégggssign pgrt?on 5D
formed Ln g scrihed posifi ace 5F of the
subst ra% e P%F%F% ngcglfhngq@kzédﬁ%ﬂ%apoﬁ%%g&%eg:%% rel easably hol ds
t he cap nenber . .15The upper. surface.4F of the_.first bstrate
stage 4 i s posi ﬁg‘ﬁfﬁ’eadh%lﬁd H%J%IBHFyﬁt%’?iﬂsaffo ained s terdng %ﬁi&ﬁéf a\She
upper surface of the cap nenber 30 hel .the first.c al der .,4C.
The upper éeﬁCFa@@bave=ﬁwxeawm@ruS§ﬁ9P£¥ﬁ esﬁiomrr@nf ispdiau BHefer
4C is substantially flush with the upper, surface 4F of the first
substrate Sknogereappatptys whichperferis cxpRsure 8 gstajgcia vdchdhe ppiicakpadiyspace K
substrate stage 5 is positioned on adjacent lateral to the 20
peri phery of theHightippissionsid¢ alcthe Ghaltoptical glsmepifels fhlgd methdiquig Lihand
second cap holder 5C. The upper surface of the cap nenber 30 hel d by
t he setdndichdeholiged ilbGeisonsydien dnsediol fill the osticalpatinspahe Kupigeliquid LQ.
surface 5F of the second substrate stage 5. | nner side faces
form ng t hFhellyuié ameniopayiternndnelidjes aBead indniber 21isich at datstigdmsd for 5
are positioned opposing the side face of the cap nenber 30 held by
the first atnBendapandbCapexaminta PatedCipplicatich, PiraPublidaeion Yap200a-X8012¢d
between the side face of the cap 103 nenber 30 and the inner side

faces of the mphsks Bhexslinaamtcht Applichlién, Fai FOIERGNDEL pe@Mgohes si de
face of the cap nmenber 30 held by the first and second cap hol ders

4C, 5C andpiRfieh @ﬁl%unﬁing%é R Sptital E1BRedtiFLS fo AN pREGARE sSHBTohptiSing
st ages 4, E is very small, for exanple fromO.1 Fo 1 mm

appr oxi grat . 44 of | 1l (ol a

Dot voeht  neeenip BER spREALEE FEHEh Ao Sk ne bl oRfl QempoGRE 500
5F of the quﬁEkfte stages 4, 5 into the interior of the substrate
st ages 4, a ‘ower -surface side of the cap nenber 30 is

suppr essed.

In this odi ment, .t he expqsurge a )
el udes one capTHeDePer SERLL S o ERBOSA fiuf PR RL s,
the cap holder 4C of the firs ubstrate stage 4, 10 the .hol der
5C of the SUPSMP a@gfwﬁ@qgﬂi&it%n&é@y fhsep @ﬂaatbﬁ%acegp FeRkaRs 0
and is in the enpty state. Sim|arly, when the cap_hol der 5C of, the
second subdamgisionsydera 15neledes a ligrid supply devigrete sapply linwd d&htoils erticalsc

of the first substrate stage 4 does not hold the cap nenber 30, and
is in 2he pathtspacsayia 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

25 214, forming a gas seal 216 to confine liquid LQ in the space between the lower surface



Next, the basic operation of the exposure apparatus EX is expl ai ned,
referring to 15the flowhart of FIG 56. In this enbodi nent,
when one stage 4 (or 5) anong the first and second substrate stages
4, 5 is positioned at the first area SP | of the exposure station ST
|, the other stage 5 (or 4) is at the ggcond area 5P2 of the
measurenent station 5T2 for prescribed processing. Specifically, with
t he opti cabfihastrl ssaber K 2omd tihresushproefithesubptrgie P.2 Onthe lower sifagg efihe
liquid LQ the control device executes control to nove one stage 4
(or 5) anosl tdembéi Z12tarsivmed afist gtoage2 18, errdhetthétosthbe gasdnlsti b forated in a
stage 5, existing at the exposure station ST1, while performng
exposur e ofing kigaps sbad tbatueorrdhike ebtizy] faktespataljpand a(second)gradiva 21 Hie
projection optical systemPL and liquid LQ On the other hand, the
control devérRctéd REthé QisButlBEAS foRfBNinS rindd shi o 2k iesuiRih@tHe@pticH] path
liquid LQ of position 25 information for an unexposed substrate P

hel d byst hg,t Rer Tht &a€ sRobO2 184k féntledbuthr@ 141881 to HRAPRASHESTEND
station ST2. Here, p05|fg| on information for  a substrate P 1 ncludes at

| east one aMNOGSHE ARSIl dhLioR i nformation (position information in
the Z, OX, BY dtlorectllﬁonspggﬁﬂ?5’?d ét)ﬁ'e substrate P relative to the inmage

plane of the pr %f&%&r&%t‘ggﬁi glﬁJgd%%?g ﬁ%ﬁl&) Gperiol vikthe Bés‘%ﬁf‘ef Hogfﬁla gas

refference pl ane surfac j f orlma I'on~(posi

5| . i v . : .

on't e supliendichineroof gl Sla p Al kel & °
<15 mot 1 FIRICHAHE (ot PATE) S265beGregh ediive Sfpop ol Qg e 412 pif B

in which the optical path space Kis filled with liquid LQis cal|ed
a "wet 10 st srgace ehibe suhsate 5} aAdapgimiiglopded %q%éewg&ajwe‘%w%bwﬁqnéa?
systemPL and liquid LQis called the inmage plane forned in a wet

stat e. lower pyrfacp ef the seal bearing213 end the s of thssubstigtertyl Byeusapgofthe
initiates exchange of substrates P and prescribed neasur enent
pr ocessi ngsasthsarieg2dfph gap Giiel looeranylle Yéve b8 nim)is giaintang] heyeeendholon er
substrate stage 5 at the substrate exchange position RP of the 15
measur enensurfkeadf tha s&T thembao? I2smd thedwarfbeeofdosubstsaysP.em H t o | oad a
substrate P for
Furthermore, the seal member 212 is supported by the support frame FC via the
15  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
20  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.

25 The substrate holder 4H is provided on the inside of a depression portion 4R,



exposure processing onto the second substrate stage 5. Then, at the
measurenent station ST2, the control device 7 initiates neasurenent
processing related to the second substrate stage 5 hol ding the
substrate P. On the other hand, the first substrate stage 4 is
positioned at the exposure station STlggand exposure of the substrate
P, for which 20 neasurenent processing at the neasurenent station ST2
has been cdorpledatalpresibied positained the uppehiusfasadioa the sitbstrate tebler4dive pitss
performed at the nmeasurenment station ST2 include detection operations
usi ng a maskovaeineRIGi 35) as yisice Bar2{e0 250 @pposhble s the éaedrisiiffacd @ff detsubstrate P
system 8. At the neasurenent station ST2, the control device 7 noves

t he second pssitasietl dheheSihsi@eoHtht Bepfdssibh DBAICNARS is prévifdSdn thOhsideef fher St
measur enent regi on 275A 250on the second substrate stage 5 in the

detection aéﬁ@ssﬂfn ﬂohﬁmr@{.k Gi?ﬁh_@ﬁ ﬁé?@uﬁéé’étzgﬂhl%gw%videh% bt d¥6ons 281,
neasurenent station ST2, an X interferometer 2Pz and i nterferoneter

2 TBASUr S . ) ) S . . oy
i Yoot on TioRREE d (rabfy TP L00 e b Suphio et El o2 bl B R
system 209 t : id I I

rpasur enont PUaHPbEURAAE, RSBl Rolfs bidfoldreBitice of te
S5using liqui,d (step,.SAL By this nea t he control Vi ce .7 can
Got er o ne_ g RERRA RS dreY oh O SrEERN e sipbbnEeRobpe 26 IR PR g
Y-axis direc iog @or the reference, marks 272 in the first neasurenment
regi on 275RU47€ 258 B H P@"é‘{? SUFHOGEPTIHEEE 1y CATCIedde R VAHHEY Y P Bnce
system2 (X, Y interferoneters 2Px, 2Py). 10Further, _at the

measur emenfOlshg¥nonBERiving fie VACUUR gystest W fdnsssueisn Hip e spiongpetisson
information in the Z-axis direction for the second substrate stage 5

and t hé0f 0283 pf aivis thevspagred cformed by the Bppcg seface 26@ thaweripheralwalb2s2, and |

surface 271 provided in the first neasurenent region 275A on the
second subshterlawer sutfageeofBhe swbsthaseiP suppooried by haiseppesitpopio8a2§1, td BByce ai s
means, the control device 7 can determ ne surface position
i nf or mat i onegative pressure in the space 254, the control device 7 can clamp and hold the lower
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
15  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
20  upper surface 5F of the substrate table 5T. The substrate holder SH 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

25  substrate holder 4H and the upper surface 4F of the first substrate stage 4 arc



relating to the Z-axis, OX, and OY directions for the reference
surface 271 in the first neasurenent region 275A in the coordinate
system defined by the laser interference system?2 (Z interferoneter
2Pz). Next, at the nmeasurenent stationl®l2, the control device 7
moves the second 20 substrate stage 5 in XY directions and positions

t he secontibssatalhefiask Sigileny, 2b65®p@h8%rfﬁée§5@£ﬂw sse@iuk ubstEate slagRs 5 at

the detection area of the mark detection system 209. At the
measur enepesittdmgtionrndjatent apouny the penfheroofithe npRPsudng of thensubstrae retder
2Py measure position information in the X-axis direction and Y-axis

di rect i onby e subgraseksldet TUbSthedt@ndtsafdrate stamed, t MheBplr fefaeebi B0
system 209 detects the reference marks 272 provided in 25 the second

measur eneffsfreg 'fg{é%d?ﬁysﬁie%ﬁbﬁtﬂ?e R&AGasH éﬁlﬁtﬁe ‘hﬁgan & sAHEGEsoof thk SOQHE

using 106 |1 qui step SA3 s, the control device

7 can deter e _position nrelatedtothe X-axis direction
and Y- am%Ubg}ra&? 8%*‘{ ?ubf%‘gp?lg?{g?s ce marks 272 in the second
measur enent ion 275B i the coordi nat e system.de t he | ase
i nterference 5%‘}@?%@“@ TOYNE tHEHGPESSSINB PAFIONS BR, 55@&}“ %ﬁ?ﬁ%?%‘? ‘{
at the neasurenent station ST2, the X interferoneter 2Px and Y
i nt er f er ofrareemranRed toeappasathp gisletfacen of subsiratgs P dald by the substratejholders 4, 5.
direction and Y-axis direction for the second substrate stage 5

hol di ng aAsméstibed gapHs famibdibeercenrtke sidé &xbs ofsubytsdtent 2iPthd éiree side faces
alignment narks provided on the substrate P acconpanying a 10

pl ural it yopthe shdtrafy s@%%s ans.t hen SthfdEbdrwedtd thb eide fatek BPsubsHktesIP held
(step SA4). is neans, the control device 7 can determ ne

posi ti(f” hﬂél%rsﬁﬁstt} ?e!‘llu%lﬁ%r gﬂggf-ﬁgmﬁe A @ % sﬁ%‘é ShEEUl 985, P

each nat e system i ne y the faser

2t Léeﬁiﬁﬁﬁ SHERERBT 0 Sl i SPFRRH G ok CRerpEadT U e

15posi ti on i nformati on in the Z-axis direction for the second

subst r at el fg@'@ the spagrbatygen the surface of the substrate P and the upper surface 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 1s suppressed.

15 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 formeci according to the size and shape of the
liquid immersion region LR formed by the seal member 212. In this embodiment, the

20  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

25  member 30 may also be formed from stainless steel, titanium, or another prescribed



focus/l eveling 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
enbodi nent, the control device 7 controls nmovenent of the second
substrate stage 5, and while noving thgjsecond substrate stage 5
hol di ng the substrate P 20 in the XY plane, uses the focus/leveling
det ecti on sestl.caml $het sorfded @otred héthsumdtenia hposg qwd-repellmgpropedtiest y  of
detection points on the surface of the substrate P. For exanple,

whi | e noni t or i ngThdwealanépbtr 212 tankekachbly hoid the ey memberX) s8Rx fo &Py, t he
control device 7 noves the second substrate stage 5, and uses the
focus/ | evebppigediRitBe fihARpEY:S ElRMeH HIQ e @€d] nforibkAZE ReSihk icDEhping action
information at a plurality of points in the plane (the XY plane) on

the 25 surtaeRin®frohRriatinioralegs Fealkg bétweed BB 0Sp mbMBerS0Hnt He EaVi Cce 7
can determ ne surface 107 position rnformation at the plurality of

detection ppy E&&”aﬁd‘ﬁol&s"tﬁ&% bdr3B iﬁggéttero?hﬁhﬁaihﬁ%{agﬁesea%cgtag?te

system def ned by the laser | erence system?2 (Z 1 rferone

acetei at cacs e BEM Snioch e SR B L) A LR WORCPIPRETLT 700

stored in the co rol device 7. 5Based on position information for
each ali gnﬁ’gﬂ}b k on the substrate P, determined in step SA4, the

control device 7_perforns conputation ocessi ng .t et er m ne
position infor rraTI?eOWL?tfﬂte téglerﬁr%d’f %Terfgmﬁﬁ{’ﬁnﬁﬁ Sttigeg'fmgﬂ‘g? ag{r%tafgp Beldene
substrate P relative to stipulated reference positions, using the
measur emento felsasablychald thecapmember:ily  SHpilayadig sehsdae sl phthgpecendp
SA3 (step SA6). 1O0Furthernore, the control device 7 creates map data
based &% p&distratestaghd sicksles opeopst captheldsr e 49 Telspsably krld detciap mepherntls

on the surface of the substrate P, detected in step SA5, and based on
the map data detErenfinstessp anldandls shorenddes g5 b prescribed posipiren esubstraiedible
for each of the shot areas on the surface of the substrate P, with
t he ref er eAtehssachbmteapdivkicasCiiefrovidat s a(pstsepb@Aipition ST itlee snbsttatathble
device 7 stores the approximate plane for the surface of the
substrat e PrdeAedestriled abbvd, ke sibausite teidzn 8 T oF dicifst sbistrate stage 4 and
substrate holder 5T of the second substrate stage 5 are of substantially the same shape
15 andsize. Inthis 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
20  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

25  on the upper surface 260. Furthermore, a suction aperture 263, connected to a vacuum



When processing at the exposure station ST1 and processing at the
measurenent station ST2 have both ended, the control device 7 noves
the first substrate stage 4 to the neasurenent station ST2, and noves
the second substrate stage 5 to the expi¥sure station 20ST1. After the
first substrate stage 4 holding a substrate P which has been

subj ect edsystenbnobshavn, iy prewisled Hythe #ppessurfa¢e’lhe Thegontrdmsiice Jtdatvenn

ST2, the transport system H unl oads the substrate P fromthe first
subst r at etletvageund systére g indusahetiontvea Betsoctivm apebijrect6édof ar mxthespace 264
processing is |oaded onto the first substrate stage 4 at the

nMeasur enefdrmed 8 itk uppE? surdded 260.ahapeiitretle el 16e darteias Wviisiiface of the
processing is 25 perfornmed. 108 On the other hand, the

oL 58 Gk SRR SERES UL O LR By

substrate t o neasurenent processi
measurenent station ST2 the e sure ati ST1.  and e g
The exbostiFat i RBspacs 264 s i RIS G o i1k FimoBPe il rngfly e
positions _the first neasurenent region 5 275A gn the second substrate
stage 5 iﬂr%ﬁ@lgﬂ@ffré& ?%ﬁlsmdwﬁfn@wsgﬁaj £q Wuawtq%egf mgghanism,
PL. At this time, the position and attitude of the substrate
tabl e 5T andcapmhampihicadp meptber Adt Bheeleasingethp beationfoperation via théisuokien
state and the reference surface 271 substantially coincide. By this

means, t hgpertalalsdthdmehwekdevides/ capasieasedhy adpesmbér 3thiorh@he/upper surface
interferoneter 2Pz, the inmage plane fornmed in the wet state, and the

ref er encex§6f 186 Bret édp heldetefd.new, thidRehyShic i cap Ablder 40 Eé‘l’eaZatﬁ?ﬁold
determ ne the relati on between the approxi mate plane to the surtace

of thg, sulst Mee”ﬁ, termned in step 5A7, the neasured val ues of
t he Zﬂ)l nt@?fcéﬁorre gFgng, and the image plane forned in the wet state

step SA8). 15Then, whjle surj.n osiLtion inforpmatio or,the
Cocond subst 1 ot Hidsestt &b RERER S 8 eR0Rbbiraion Pt Sfhet 816 Byt o
control device 7 can_use the optical sensor 270 (gr ovided_at the first

measur emehlderedss, provadeslingige g deprepsion portipe Sdprmaeding prescaibgd pesition oftfe

of alignnment marks provided on the mask M (step 5A9). That is, the
control depgier surfadeSFrafshe substrate tablevER s uFheenond cagiholdep 36 Aldorrelsasably

holds the cap member 30.

15 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 helder 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

20  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,
5 are positioned opposing the side face of the cap member 30 held by the first and second

25  cap holders 4C, 5C. A prescribed gap is formed between the side face of the cap



20 opposition with the projection optical systemPL, and with the
optical path space K between the final optical elenment FL of the
projection optical system PL and the first neasurenent region 275A
filled with liquid LQ illumnates the alignnment marks provided on
the mask Mw th exposure light EL. By is means a aerial image of

t he alignment marks provided on the mask Mis projected onto the
first neasufegbeN0 &ﬁgh@iﬂn&%écegbﬁﬂk@@osﬁﬁ@is&géd O, ofThk ea) fosned em PL
and liquid LQ and the optical sensor 270 109 provided at the first

measur enentRel @B A4 e QF tHehiep RRABBBOHURSLY AL Birs hw&c&@%ﬁaimw@

: S .
the aerial 1mage of alignment nmarks provided on the nmask n the wet

state. 5C an&lﬁ'ﬁtinne‘?tsidg Ea%ggﬁtgﬁé‘fiﬁ%sé&ﬁfgh?%a%&eg 1'11,95 £ rsﬂlaH,dfor

device 7 nbves e secon trate stage rections, a

Posi L10nS Ll SERONT, (R HE RNk 58 OB LALIS, SPRANH PHRSHIAL ©

proj ection ar projécti‘on optlca

Then, i d i m to that of SA9 i

using he PREGePeRRTLP SrdisEar B SHRRFBOY AR WO BrS T T 8Bt i on
f th d bstrat t 5, t trol devi 7 he .

opti cal  SoNUBIIS F0EG by iee dtrion oo R BB HLET Anb AR BET BRAS7 8 o6

detect, in the wet state, a aerjal image of alignnment nmarks provided
on the 10 HesRP Mepberel) isampress@y t hi s neans, the control device 7 can
determ ne the position in the X-axis direction and Y-axis direction
of the aerial i radkis¢pbojimenictheienpayule apparetye E&doelddesane capmembsr 30.
defined by the laser interference system2 (X, Y interferoneters 2Px,
2Py), usi nfebdeevlmptthecp santso 88 is2i20 KHabe capirdde 46)of ghredirsichabistrte stdpe 4,
first neasurenment region 275A and 15 the second neasurenent region
275B. 10 the clp holeaciC bfaHe posnd substedte stedead das notsholdthyeap inembercd, ke
pattern on the mask M and the alignnment nmarks, and the positional

rel ati on batingRrenpiestaref eseiikeywdashechd Rnidr 80 of thesednad fubs(raRisiagab
sensors) in the first neasurenent region 275A and the second
holds the cap member 30, the cap holder 4C of the first substrate stage 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
15  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

20  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

25  information for an unexposed substrate P held by the other stage 5 (or 4) existing at the



measur enent region 275B is al so known. Based on t he measurenent
results of step 20SA9 and the neasurenent results of step SA10, the
control device 7 derives the relation between prescribed reference
positions in the coordi nate system defined by the |aser interference
system 2 and the position of the projeﬁhed pattern of the mask M
(step SA1ll). Based on the positional relation determ ned

in step SAgcRRENRGRA sthfiéh PIES (Heiré}%Gsiaéﬁ RifGHRNGE (P ASubstaRP BAddRa¢ kagf
the shot areas on the substrate (array information for 110 shot

areas relatjyv Bgtﬁ' i . i:fd ) s di nate
syst em def Ffrl\eeﬁn‘%% t eéﬁﬁggﬁgﬁﬁéﬁﬁggﬁoggggﬁé%gﬁn&%P Hgtr%lgrzt?ﬁgg)%l ation
determ ned,i n st SAl | bet wee rescri.bed reference positions and
he’ proj ectuthnSferi TR E FafNeds Memeer R Bh PR o3 S, o
system defiped by the | aser interference system?2, the control device
7 der | ves PEB R PrS RSO HEERCLRIEN GRUEHE SMG SAPesdnBARARE (posiiion
substrate P and the projected position of the pattern of the mask M
in the Tooidermatien &ive &nYdes dinestions for ppluraifepf shat apdsendhewibsyaie Bm 2
(step SAI2). And, based on the approxi mate plane for the surface of

t he subst r edlative tae peseribed deferanstpepitiSA8 and val ues neasured by the Z
interferoneter 2Pz associated with 10 the inage plane fornmed in the

wet state, the clnhe Dilodiigidesriptionntsiad & Wwhich the optichl pith wpase Ksiy abtem
PD2 to adjust the position of the surface of the substrate P (the

exposur e sgné@&ah liqhairlis candroldy reatd, Aed RoGietih GMichiihd dific-pari space K
Y-axis, and OZ directions of the substrate P, by controlling the

first drividgieawtanuiiRlohasads 9nwtihsalee! aht fRadpianeesinRacih |t the
shot areas on the substrate P and the projected position of the

giggggfﬂ? g‘;p}gﬁhﬁpgﬁa‘ ;,Mo%égﬁ‘gﬁf égdga idé)]%b ﬁ}%ﬂe@ﬁ‘legmaée%lﬂé%mi M Glwet
state.
At the measurement station ST2, the control device 7 initiates exchange of
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 |
15 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
20  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

25  on the second substrate stage 5 in the detection area of the mark detection system 209.



substrate P (step SA13). After |iquid inmersion exposure
processing of the substrate P on the second substrate stage 5 has
ended, the control device 7 noves the second substrate stage 5 at the
exposure station STl to the neasurenent station ST2. In parallel with
this, the first 20 substrate stage 4, ﬂgldi ng a substrate P for which
measur enent processing at the measurenent station ST2 has ended, is

moved t0 tAeIRXAQSHEMeRsBiioR ST Tk X Tiefdromae i Aand WoihRFfeldnbldrQ@ds t he
substrate P for which exposure processing has ended, and which Is

bei ng hel d QyafheosifnaR@rmstlatih #letX-2kiR dfection Wi OhixRasrebRHEEr (8 stddgd

measurenent station ST2. 25In this way, the first substrate stage 4

and the se : B
atation STiauarEt 5 R AGE (B S0k 0 deted e BIRARNIE,
exposed successi,velhv.- A focus/|evel.i et i .

o ovi ded: aPr ke LS S e S VB S VR R BB S3ort e
step SA§, t he Eoshki ongjg rel ati on between the inmage 5 plane fornmed in
the wet° st 3188 40Hd {§P FaPer ence surface 271 may be detected using
this focus/leveling.detection system jo determ ne . the relation .

bet ween the val U8y Bﬁ*’édk%"”f“l?id?’l‘fen‘{ ISIEHRIEE Bpsiopy inforpationilpting
pl ane fornmed in the wet state, and the reference surface 271. O, in
step SA8, hihe X-yds digpctiprpand Y-axis dreqtionderahe reference magess) [ dn thedirst
position of the second substrate stage 5 (second substrate table 5T),
t he opti camessuepaant 1egia/AY S4tin akeorflinatetsysiem sefiratdiytthe lagar drferfasucenay be
used to detect the position of the image plane fornmed in the wet
state, to ctam M XY itefaraheteis@Rx2yheen t he val ue neasured by the Z
interferoneter 2Pz, the inmage plane fornmed in the wet state, and the
ref erem@e surf ackurthéd at the richeremene statibreST) thecA intafnanstar 2PZ0ngasaes ded
at the neasurenent regions 275 15 of the second substrate stage 5 can
per f or m e psditi@aftinRatic iaithd W-akie dirBRicaRakelsetond @ktrded sthge 3, Avd et
state. The control device 7 irradiates the optical sensors 270 with

exposure | kghé/ekbling Rtdchen HisRhES Hétehs MBLfERhceSMBh@M P lprévigkd ih i fitsd Q.
When for exanple the illumnance, illum nance unevenness, and simlar

of the expRaWiGerhdndeidn®¥5A on the second substrate stage 5, without using liquid (step

SA2).

15 By this means, the control device 7 can determine surface position information
relating to the Z-axis, 6X, and 8Y directions for the reference surface 271 in the first
measurement region 275A in the coordinate system defined by the laser interference
systemn 2 (Z interferometer 2Pz).

Next, at the measurement station ST2, the control device 7 moves the second

20  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

25  the second measurement region 275B on the second substrate stage 5, without using



be measured, the control device 7 can perform adjustnments of the
irradiation state of 20 exposure |ight EL based on neasurenent
results of the optical sensors 270. Next, a method of exposure
of substrates P using an exposure apparatus EX with the
above-descri bed configuration is explai d, for the case of a
sequence using a cap nenber 30 in particular, referring to the plane
views of FliGuidpded 9a5).G 69, and to FIG 70 to FIG 77. 25As shown in
FIG 57 and FlI 0, i'n the first area SP1 of the exposure station
112 ST 1, a sub Sﬁf %ﬁ?mgatﬂ,eﬂhg ol B&idd 7 &l d%féﬁrﬁ}nﬁgt)ﬁtiéﬁ R8GnfitibSrelated
subjected to liqu I mrersi on exposure. At the asurenent station
5T2, measuleenl, Bl arensh i £t Al ol AL PELLRLIRE STy hiS.a560N

substrate Sql age ol drng a subs Nt r evi ce uses a

B L

first substrate_s e 4 with li_qui Q and perforns exposure of the
substrate ﬁ’“%%%g@é%ﬁg"srﬁ?‘%teﬁfﬁf‘@y ubstrate P, the liquid inmersion
system | can supply and recovery liquid LQto and froma space
conprising the HROTB Al thedperswemenstafien f TEBe K iptgrteropiets AP and¥ent

FL and substrate P, via the flow path 213. |f the space conprising

t he opti calntarergmethr 2Ryapeasuretpositier Hiormation indhe Spaxiscdireceeresndn-afs and
the substrate Pis filled with liquid LQ then during exposure of the
substrat e Biredtioe féri theisedondwnbstsitosiageyshading a mehstrhtg|P artdtbe sarkpdejectoml
recovery of liquid LQ As shown in FIG 57 and FIG 70, during
exposur e ofystdne28Udsédtsad]ignidefehakbprovided suihsisnlatretelfdcdanpatifingfa t he
first substrate stage 4, the cap nmenber 30 is held in the first 15cap
hol der 14C pralitdefkshat arbdseonfthé Sibsene RevitHout @sing ligwid (steptSAsbst rat e

st age 4. As shown in FIG 58 and FIG 71, after liquid imrersion

exposure of the SyR§dmadm, Be bhtfo8evidd BéaneRerhing pBsifibiaBiorthatigbrefitelied,
the control device 7 noves the first substrate stage 4 in XY

di recti onsd @k & ANEardOy-bhE dfrbnORt bichlalighBaR Marktn 18OEh 7 &RAte SRIENST

212, in order to nove the liquid inrersion region LR of liquid LQ

o e S R B e o e

first substra , Intot the first cap

hol der 4C of t heFlechrexs:rBor%,ual? e Al Sud %S tation Wl“ﬁ,ha z ri}ﬁer%é%é&%gter 2Pz measures

15  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 SAS5).

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

20  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

25  surface of the substrate P. By this means, the control device 7 can determine surface



between the final optical elenment 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 nove the first
substrate stage 4 in XY directions such that the cap nmenber 2530 held
by the first cap hol der 4C opposes the;ds nal optical element FL. By
this nmeans, 113 the control device 7 can nove the liquid imrersion
regi on LR @bsilidroiifciimbdn dt@iapakality df detesittngioins én e saxfidcd of the sabgprate P
menber 30 held by the first cap holder 4C. The area of the upper
surface of jf e c6ABinARIPREM ALHiAH bYhe laSer DfterForbiick @?@té@b'(z intedf@6iefeh2¥Yy).
the area of the liquid imrersion region LR as defined by the gas

bearing 5 MREDAH 2RIRMHrHRGFARALVTRIBGERA %yséé'rg g %fehésg&idté@\k'jﬂgpositions of

i mrersi on region LR can be stably mal ntal ne e upper surface of

the cap m@%%ﬁb&gte%tt[ﬁ}e&dﬂﬂﬁ%ﬂ%?%mﬁ' e LOf-diBBRLe pUr face of the

cap nenber ppet surface of thé cap nenber 30 held by
the firgt cap h er 4C, .t he r surface,.of th ubstr el d by
t he subét rate hgj%)%er oﬁpp%tf(pntlﬁiéb%‘?trms fd%%%‘stalrlgfr%éné g{}e Dl%‘ﬁ?%bgﬁgte he

f 4F of he fi t tr.at 4 .Ssubstanti al |
FPEeh, e deEmihelinslsp 3ald B eoRtol e e (PR o TRarEPuRi St BRtane ft, Y
f |y .and r ) f i id i | 1 el i he fl
D b 515 R iR esip o o an ok chh oF B o ByLg af shof Freseandhs SESFSRE | n

a prescribed area conprising the position opposing the final optical
el ement FLIclativg tostinuiated refessmse pesiionsowing the mpasarcprat 1epylisiod steprdd snén
region LR formed on the 15 substrate P to above the cap nenber 30.
Wien the | thguhessurapentsesyls pbgi¢roPAl RtapdiAMBd on the substrate P is
noved onto the cap nenber 30, the operations of supplying and
recoved®ng | i quildurth@miyre tthecdnimlidayiderfeadsonapsdast asedlompositive hal t ed.
As expl ai ned above, the seal nenber 212 can form a gas bearing 220
bet ween 20irfbrenakionvor tisaplivatiy affdetebiiongedlts oretib gurfitt 2 drdubsuatest) détagead
of the substrate P. By opposing the seal nmenber 212 and the cap

menber 30, iBst¢oSANQad bigd 372 theGasp it deddriiitks Bf bymetinfateglarahppitiibate
212 and the cap nenber 30. As shown in FIG 71, a prescribed gap Gis

fornmed bet wagie) 0Ledch\WE theSHE 2868 of thelsiFaceafihddabhetke B 1thanérdfdienddpper
surface of the cap nmenber 30.
surface 271 as reference (step SA7).
15 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

20  STI1. 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

25  performed.



25Next, the control device 7 releases the holding of the cap nenber
30 by the first 114 cap holder 4C. By this nmeans, the first cap

hol der 4C can rel ease the cap nenber 30. That is, a state is entered
in which the cap nmenber 30 is clanped to the | ower surface of the
seal menber 12, with the gap G interveri8ng. As shown in FIG 72, with
t he gas bearing 220 fornmed between the ugper surface of the cap

menber 30 and t henthsptherband: theceneel derige 4 amavenbifpeiond ubstrptp l2gen r ol
device 7 noves the first substrate table 4T downward (in the -Z

di r ect i on) holdingassubsizets Pigrhizhhas keeh gubieatediomeasyrement pravgesingl ficace of
the seal nenber 212 and the upper surface of the cap nenber 30, and
SO, W th t heagapndt station 312 ¢dtheetposare station SEheemdghant stohe exposure stetiad
menber 212 and t he upper surface of the cap nenber 30, the cap nenber
30 can be Bl dnaies thesetandesubsitatef stage Spdndt foeitisaathe Higst mentueemehit Pegiobhe
seal nmenber 212 can hold the cap nmenber 30 such that the cap nenber

30 and §he2fiAah tHepbiondlsuieRRtike Flin the §rajeipios atta ARNES tBéproflRiBesptidal

hel d by the seal nmenber 212 is released fromthe first cap hol der 4C
of the firgfstenpptrate stage 4 by noving the first substrate table 4T
downward (in the -Z direction). The cap nmenber 30 15 is rel eased

fromthe first Sﬂpﬂsrtgt?@aﬂﬁﬁgﬁoﬁlanc?%gg[uﬁggfﬁéﬁuﬂgﬁé@ﬁbl@%%g}?Egntpﬁleﬁge

seal nenber 212 can h quid LQ ween the seal ne 212 an

the final [ ' th I
5 SOl U SRRl 2 e
has moved d¢ ""{“"nglﬂg REH LB bR o LE Ct?onqget&%‘e%ltﬁcgﬁea%g{gﬁ’%?ﬁés A

. anti .
the -Z di r%c SI on e C evice orlzonta noves 1 TSt

S 8, SR ThL e el PR i HASR3e e
shown in FIZ'% i7s?21'eﬁned, and so the control device 7 can determine the relation between the
approximate plane to the surface of the substrate P, determined in step SA7, the measured
values of the Z interferometer 2Pz, and the image plane formed in the wet state (step
SAS).
15 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
20  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

25  275A via the projection optical system PL and liquid LQ, and the optical sensor 270



In this way, when both the first substrate stage 4 and the second
substrate stage 5 have withdrawn fromthe first area SP1, the sea
menber 212 holds the cap nenber 30 25s0 as to be opposed to the fnal
optical elenment FL. 115 The cap nenber 30 held by the seal
menber 212 can hold liquid LQup to t 9final optical element FL, and
when the seal nenber 221 is holding the cap nenber 30, the liquid

| mer si on §%%Ia%maé1he bt fehdurd Gt RRAGES 7S AT it SeBhdlsiSsuaR!st4als cRAt h
space K between the final optical "element FL and cap nmenber 30 with
liquid LQ : =y ooy ' ' cap
menber 3o,”§%@“§¢%3§%§?ﬁ§¥$g?g sygtenff can ;ﬂ§%%§ﬁ§%g9#g%§%gbﬂ%.
liquid LQ to and.from.t he CONNI kS J: K
bet ween t he capdNn%xﬁbag]rth eéﬁea%%?{cﬁs%f%ﬂalggzg’gﬁe ?r%ﬁ%)g?é‘}i%? %ln‘gets?%%% I nal
optical elenent, FL L he flow path.213.. Because the seal .ne

205 orm SRue sk T i<ty PEERES eSS Bt hEmE e fF 27 en
and gas _is evacuated via the gas outlet 214 _ so 10 that .a gas seal
216 cand be FSFHAH NSRS HALRS 1F FIE PFIERUIOR “Lotob LEREURCHREPHEH R Face
of the seal nenber 212 and the surface of the cap nenber 30. If

li qui d LQ fhen gsipga prysaduse sigilar fodhat of sip SAB abeug, Whie psigihe ISR pet ween
the cap nenber 30 held by the seal nenber 212 and the final optical

el ement FLinterfrsence Restdn g o medsiraenosition infgrmagian fortg sehend subsieatessians! Sy
and recovery of liquid LQ 15Next, the control device 7 uses the

| aser i nt eticepeindealesiys 7 @sas2ha epticelasuaoe2 Thpopided atithmsscorfd indasufeinest and
second substrate stages 4, 5, while controlling the substrate stage
drivi ng dewgim PDBito demateinhind Wettshte, hiaesdl imagesifralipenatt agekspranded drethe
second substrate stage 5 to the third area SP3, as shown in FIG 59.

I n thi$0enaasi MEBiep Siane).f i rst substrate stage 4, having noved from
the first area SP1 to the third area SP3, is 20 positioned on the -X

part area of theg{ Mid demkaBe Sdrol Hevideer dahdefefinind ik dobigios 8B X-axis
substrate stage 5, having noved fromthe second area SP2 to the third

area SP3, lediBfhhd 9RKH dRBciRSr g deﬁsltmﬁg@@araéct&ma{gm ih thetloBAinaR3 1 N

the figure. Wen the first substrate stage 4 noves fromthe first
SP1 t j i ipdi d
E‘;ef‘hef arr wa&fgéfi“ﬁﬁ By e e SRl LB AR R P A, B
t he. .2 [ . i '
e oM ic ;885200 RS2} BB hthd fhoPhGRuitnr BRSETPSA ah

al ong the

15  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
20  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
SAllL).
Based on the positional relation determined in step SA6 between the prescribed

25  reference positions and each of the shot areas on the substrate P (array information for



116 Rib in FIG 59. Next, as shown in FIG 60, in the third
area SP3 the connection of the joint nenber 96 of the slider 86 and
the first joint nmenber 241 of the first substrate stage 4, and the
connection of the joint nmenber 98 of the ghider 88 and the fourth
joint menber 5252 of the second substrate stage 5, are released. The

first subsidtaidds sdl@be té ptScvdtei@ide positibes) $i thdebofitnagd syisten déMrdby
notor 81 via the second joint nenber 242 and the joint nmenber 98, and

in additi ﬁtfa_méaﬁhﬁ@r@&&fbe%gaéﬁlrzqtaﬁd HeaoBtion ISe@ANELHL RS $ 811 Hawskd der
86 of the linear notor 80 via'the third joint nenber 51 and the joint

menber 96, Thus ,i ..t t hi. r [ SP. J .0 t I

motor g0 Riratredatretsats AU And B Biscleofipt Bt sl iy 4R |
connected, to the second substrate stage. 5, _.and the sljder 88 of the
li near notfdPe §aoTiAteS YRS cge%@ﬁg by it aree it i Yoleg %E%%%’FPEEI%VICG 7
stage 5 is connected to the first substrate stage 4. In the follow ng
descr it i deriveathegplatian between cadh afdbeshot aregs am thersubsirags P apd theinrejeetede
with the substrate stage 4 (or 5), release the connection of the

sl i der 88puoiitidn dfithe poismiosf thatneask M drethe coordirbe syctenméefinet by thd ladar 86
with the substrate stage 5 (or 4), and connect the slider 88 to the

substrat ein%r%&césﬁﬁém@(steFSﬁﬁ@b.' ed a switching operation of two
substrate stages and two sliders. Next, the control device 7

control s the suRgjnal 88 patokithdt Y5 ERrERe BPUE shfigrapep ond
substrate stages to t‘ﬁleﬁ# 1?‘r sPﬁgr ea %B%ﬁo;f fthe exapgsur 6 st ata;fon ST1,
and 20 noyes t.he, first bstrate stage 4 t he con ea SP2 of .
fhe moasuEREHRCLELItY eI VG Ratn boufe LifeRRaR R EdPeitionin
fromthe third area SP3 to the second area SP2, novenent_ is al %ng t he
pat h 1thdi Bsiwaseplaphormed hihevet stata-fhe coptiol dRyeses 4 snatelsdbasecsnh dtiyiage
stage 5 noves fromthe third area SP3 to the first area SP 1,
nmovenent $ysteat BRG to hdjugdhepositdorceti thel sirface o€ thersubstrart B (tha eRpaguBOsur26¢k
this time, the control device 7 noves the second substrate stage 5
from the while controlling the position in the X-axis, Y-axis, and 8Z 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
15 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

20  substrate stage 4, holding a substrate P for which measurement processing at the
measurement station ST2 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.

25 In this way, the first substrate stage 4 and the second substrate stage 5 are sent to



117 third area SP3 to the first area SP1l, such that the cap nenber 30
hel d by the seal nmenber 212 is opposed to the second cap hol der 5C
provi ded on the second substrate stage S. Here, as shown in FIG 60,
anong the first through fourth comers El to E4 of the upper surface
SF of the second substrate stage 5 (supgtrate table 5T), the second
cap hol der 5C 50of the second substrate stage 5 is positioned at the
first corneie ekposhteostivh ST ih BRerhativa) andpet ploalityelf euisthtes P atsheapodetie
second substrate stage 5 is positioned in the third area SP3.

Speci fi cal kycestheR, t he second substrate stage 5 hol ding an unexposed
substrate P is positioned in the +X part area of the third area SP3,

the second cap hekgQt/1REidgSddRR8b4 bRRAImME b Ii%vifdha 8t th€ S4PREurEktafbPSES!
to the position directly below the final” optical 10 elenent FL (the

position d hl@?,%h‘& g laQWécfé@crf’B%H stgF E%%rthg g?ﬂtﬁ]ﬂl EX:ﬁﬁ)P Beteel tHIGHR

212) in the first area SP1 anong fir roug ourth cornefs E

I
to E4 th 5 . =
wnen, ot op b RERes Bty et aBl ek da R S B hedbssd e R e
t 5, t .30 i I d f th I nber 212
L0 o oy R okl BTG R EOTA OEpERRba TR AR B2
5, when th s bstrate st 5 i iti dinthe third
SP. by podiets BIFIFEPTENG 2 EchnanaEa HEI B SLE T4 HeleauU it obee  at o
stage 5 at the first corner El closest to the fmal optical elepment FL

anong the Fyrfase 2{hr forgin Suth h vile weipg the Z ingprierorggter b tQmsesirestlis f ace
S5F, the distance of novenent when the second substrate stage 5 noves
from t he t hositipreafdbe Spond sybstrate ftagesk (sepond subptrate tably oy the optidahsensere
cap nenber 30 held by the seal nenber 212 is opposed to the second
cap hol@er 2Batdnfitsemedsorcirentegiofn3dA sty be heedde detact thaposhimndd theiBags
provided at a prescribed position of the second substrate stage 5,
such t hat plhenfdnined sahowdt Kathgt detening thgeelbtidnshenoasadhd vabum mhémsuteti by d
area SP3 to the first area SPl1 in order to have the second cap hol der
5C hol d t hthehipterferdmster Pzt nddy pldne faerl i ver st2tk 2andttherefiraicance

of 25 novenent of the second substrate stage 5 is shortened.
surface 271.
Furthermore, the optical sensors 270 provided at the measurement regions 275
15  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 unevenhess, and similar of the exposure light can
be measured, the control device 7 can perform adjustments of the irradiation state of
20  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.

25 As shown in FIG. 57 and FIG. 70, in the first area SP1 of the exposure station



118 As shown in FIG 61, the control device 7 noves the second
substrate stage 5 such that the cap nenber 30 held by the seal nenber
212 is opposed to the second cap holder 5C on the second substrate
stage 5. Wien the second cap holder 5C is positioned bel ow the cap
menber 30, the control device 7 noves g%e second substrate 5 stage 5
in horizontal directions with the second substrate table 5T | owered a
prescri bed S sd subeteaté P htlddy-the fiist Ribbtradstigl 4Bk sitgedi@l tb hiquiddmmvesidier 30
hel d by the seal nenber 212, in order that the seal nenber 212 and/or
the cap neeheiul0 Ret idasibRef o8 TP aheaddrdmeRgTodeingdrdl skfildrhee

second substrate stage 5. As described above, the second cap hol der
SC i's providedyial 6 tRE &26hd Ql%grra]t?st%b% ﬁdl@iﬂgg]tsuﬁsﬂﬁte?econd substrate

stage 5 such that the distance of nbvenent of the second substrate

stage 5 when therl%e&%ﬂgﬂ:&%%t?ﬁ.ﬁ&sea ﬁrﬂ%_ﬁmﬁer&%ﬁ@?ﬂ&ﬁ?% hﬁ?hetcﬁﬁgﬁ ¥ ea

SP3 to the first area 1 i1s shorte ence as shown in t he

second gcap_hal der  5C t he seco ubst rat e C

posi ti o%edS aer %t‘ﬁeeengfé%pr%c et Opggalﬁsgggmb@ atnﬁzﬁeg%gft?aﬁeeﬁgeelr %ﬁibf flirﬁt a
short tinme. .15The contr.ol.. devi ce 7 adjusts the itional _relation in
The' 7. axi < SHEFRESIGHA S iRRLL] Tl eRab s e SR wrSRRep Toftre 215
and the second cap hol der 5C on.the secand subsfrate sta 5 and .
pl aces t he XSOk Hhcsubgraifeh, Hleggﬂumemé%%wn PSHFB} CaPsHPRl A0 oRwes ﬂauld
cap holder 5C. Specifically, the control device 7 controls the second
driving sy&¥mappiromn spacecampsisigdagrptisalinsth spaee K hptweenthe fisakangictli n
the +Z direction), causing 20 the |ower surface of the cap nenber 30
hel d by t helewent FlaandrabstiP, vin thalew patht2dét  Uithespaercomppieng she dpsieel of
t he second cap holder 5C. At this tine, position information in the
XY dir &gt i path spave K batweacthe fina wptital stementzil] sndShie substmata B iy Bldkdowyitlt lprid

| aser interference system 2, and position information in the Z-axis
di recti on L§), theadutiegleippsirb of tie ashstrete®nthe digquid damefsidnsysemdanaly ki the ng
system PD2. The control device 7 can 25execute control such that the

cap hol der sifplodndiBsovescsiiduisul3t rate stage 5 is positioned 119 at
the desired position relative to the cap nenber 30 held by the seal

menmber 212. As sHOWnSh FGi 5788 916170, aaRigRpREFe cThdRbslrdyP héle b el

menber 212 into contact with the second cap hol der 5C, the control

device 7 CQuysirAbtoldefary Bt Brs ¥StEMeCRBPEChE tar MAehble 38UCAIP T AP Bt UT €
263 of the second cap holder 5C, and vacuum clanps the cap

15  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

20  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

25 30 held by the first cap holder 4C opposes the final optical element FL. By this means,



5 menber 30 with the second cap holder 5C. By this nmeans, as shown in
FIG61 and FIG 76, a liquid imrersion region LR of liquid LQis
formed above the cap nenber 30 held by the second cap hol der 5C.
Furthernore, a gas bearing 220 is forned between the | ower surface of
the seal menber 212 and the upper surfage of the cap nenber 30, and a
gap Gis maintained between the | ower surface of the seal nenber 212

and the upgRrcodfolsldvicadahold@ie tighidiBReoni8gibe LR diYiqhidd @ gemind odap
hol der 5C. As shown in FIG 62, the control device 7 noves the |iquid

i mTer si on {RGLNIraldP, Shtol thdidbpGndetder BORER By ARAUS: dap Bolidfuarember 30 hel d
by the second cap hol der 5C, from above %’he cap nmenber 30 to the

first measuremenjyd a?%)ée’f*rlh%%p%%re ﬁféfagg 8% tﬁg E@Te}gfrﬁBlQ%b iodef tosﬁeas%slt%tiailﬁ‘

this way, the cap ne menber 212 is

rel eased f e . re.insiall of
the subst r e R 5k, SEHRREE b OB b Lh oL B SRBRRMERT
the secpnd_c hol 5 ositiqpned_on the.second substrate,stage 5.
I or det BeRBET fahs Rl RERbinalRe: BRSO T e
above the ¢ nmenber 30 held by the second ca der 5C onto the
Fret moas SROERTaGH Ghs GPR I of e Be AL SR CuSrag i o e
control device 7 noves the second substrate stage 5 in XY directions
rel ative t Bietmeerspage offhs @amaItsheht FL and seal nenber 212. Wth
liquid LQ held between the frmal optical elenent FL of the projection

optical system Pihedipger syefaceeidhricapunenatics 8@ held iy ¢hesfirst ap heldar 4(p|the

device 7 uses the substrate stage driving device PD to nove the

second subuppeaswiase afjthe Substrad\P bl acthe ewhstrate holdet 4ol thi dirdtisubstratz tage

measur enent regi on 275A on the second substrate stage 5 is opposed to

the fih@l épindald upptl&irface 4F of the first substrate stage 4 are substantially flush. The
control device uses the liquid immersion system 1 to perform supply and recovery of
liquid LQ in parallel via the flow path 213 while moving the first substrate stage 4 in XY
directions in a prescribed area comprising the position opposing the final optical elemnent
FL, and by this means can smoothly move the liquid immersion region LR formed on the

15  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

20  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.

25 Next, the control device 7 releases the holding of the cap member 30 by the first



element FL. By this neans, the liquid inmersion region LR of liquid
LQ formed above the cap nenber 30 can be noved onto the first

measur enment regi on 275A on the second substrate stage 5. Here, after
hol di ng the cap nmenber 30 held by the seal nenber 212 with the
5second cap hol der 5C of the second supgtrate stage 5 when the
control device 7 noves the liquid imersion region LR on the cap
menber 30 o wlddrdCt i Bytthiseaany, dreeitt capholder 478 relielve the @pintenib@r Bh
the liquid imersion region LR noves relative to the liquid i mrersion
regi on LR amg i§hetsereidraul Shichitee &hagkenter SO isdSanlild t6 theNGME sGAReat
with the substrate P held by the second substrate stage 5. Wth the

liquid i MgfeSeAMndn@it @7 Jath he off GliheEeaing Q AQSHRG: ﬁlFRYeIzt\bﬁh fHerg8d
nmeasur enent region 275A, the control device 7 uses the first

nmeasur enent,qf & g'z@@ fgrztéﬁ‘btelg.refeﬁ fhe%?ﬁé%bﬁao%%ﬂﬁ%réﬁb Rlembef 3@59[ the lower

measurenents t0 acquire alignnen formation,  as explained referring

to the 1 0uGHALLeRL sEh FendBe 212, the confl tdgcwgﬁmase@s@,{r& SHRIFAY s

first neasurene region ave en e con noves
t he second substr i e st n XY directi e t.he final
15 opt 1 coal B RS 7 drestan” niage peesis 220 ool foch O P
liquid ime on.region, LR UId ned above he first
easur enonb! B G MEPEN Bt eng Hoe WGk A13hT FPan bR A0 g b0 tbe gep
second measurenent regi on 2758 of the second substratetﬁtage 5, .as
shown in Fﬁ@ale@mewﬁwepm gilerererHaaeof Bersarlaneraive 247 ang| the prneg siirface of
el ement FL of the projection optical system PL and the second

substrat e #iesgpnembenil, dinnap slenhsyd Geanpe skt the lower surfpeaqffheseal age

driving device PDto nove the second substrate stage 5 in XY
di rect 1onsmeobhr 212at t he second neasurenent regi on 275B on the second
substrate stage 5 and the frmal optical elenent FL are opposed. By
t hi s means, the TEesealohemlsr2t2cah lmddthrosremtmberd 30quthlthanthe cap iwoembargibon
LR of liquid LQ formed in the first nmeasurenment region 275A onto the
second neasntd thaginl dpeigile@ienZ2AbFL a2 Dyesad NODhagp nfventet Biheld byterssalon
region LR above the first neasurement 121 region 275A to the second
measur enenimefrdgt DI i FédEAs@l S6m tHd @stcapholder ARYf @e firkst BEbéRSe stage 4 by
moving the first substrate table 4T downward (in the -Z direction). The cap member 30
15  isreleased 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
20  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

25  so as to be opposed to the fmal optical element FL.



t he second substrate stage 5 relative to the liquid imersion region
LR such that the liquid LQ of the liquid i mersion region LR does not
make contact with the substrate P held by the second substrate stage
5. And, with the liquid inmersion region LR of 5 liquid LQ forned
above the second neasurenent region 2758, the control device 7 uses

t he second neasurenent region 275B to perform prescri bed neasurenents
to for exanpl e &ligpap enedibieg30TRedd by tHeGeaTadantier 2 EScag tplddiquetl Q @bes theng
to FIG 56. After the end of neasurenents using the second

nMeasur enenfingleptiedd elhiel FIl,ARd GBBH helsedl Eachiber 721D U6idinghike & aRsitber 30,
substrate stage 5 in XY directions relative to the final 10 opti cal

el ement FLt@ﬁﬁuﬁl@ﬁﬁne‘i@@ﬁ@e@ﬁcﬁqﬂlﬁﬂﬂ@‘éfhcia Borhipii2iffthe io%tic‘ﬁ[ BifK spate ROVE

the liquid inmrersion region LR of liquid LQ formed above the second

measur emen éetﬁ/g%ﬁlg ﬁﬁZl%?tiQJl elefenSAC %gfcc?g %%{He?gx Gwith ﬁg‘gg%}% V&for Eﬂ'ﬁnaple,

substrate y the substrate r 5H of the substrate

stage 5 ! i Qui I | - . f
the pr of ectehisJel Sepel4ale ARG {alnechitBno 08 KR e BB sy ¢

t he control device 15 uses. t suhstrate stage dri.vi system PD to
move the seomiby andreard TER T s e Hotled o Pimebiti A0 pRiGH! Pl
substrate P on_the second substr age 5 and th i na i cal

ol ement . FLORPORIRRUEB e (5 et AL bY e seranamenz H et o B apRvaL
77, the control device 7 can nove the liquid inmersion region LR of
liquid LQ flemseidloniathellewpahid | feaBerantrdht ssabgemher2?s fom 89e bedugnd
substrate stage 5 onto the substrate P. 20As descri bed referrinP to
the fl owch3?Q gesismugdueg viawhe gas ialt 43 andgpsinevapusssdvipthe gas euilst 214, so
substrate P held by the second substrate stage 5 based on the

measur &drenthat @gasiseal 246 cerne forasdtoeneine the hquid hQIREweendhe lower surface of
nmeasurenent results using the first and second neasurenent regions
275A, 275Bthatsed] hendepdELand thd atrfaceoShd captthemioan 30r olf lideMildfills tieppwes
the substrate P via the projection optical systemPL and liquid LQ A
plurality Zaffrisiiache aptabpaalt paseK betweeh ehesoap siciriber3 (Pheldby die sbad mmambgr a
liquid imersion region LR on 122 the second neasurenent region 275B

and per f or pi NghdRh&66d1iopGsh] BRASHI T EHRh Ihe lid¥@d B@hdrEioh sEk@dnh € hay halt the
initiates exposure froma shot area close to the second neasurenent

region 2754RANPNM rbdeel dtlighid ). of shot areas on the substrate P, as
shown in FI&? 64. Durfﬁg egpogﬁ%e of the substrate P held by the

subst rgse hol dernai! Bl i) 8RB HBREEANRAEIANS Sem 18 riR6RRGoaP

hol der 5C provi inthe first corner El ont

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

20  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 Rla in FIG. 59; and when the second substrate stage 5 moves from the

25  second area SP2 to the third arca SP3, movement is along the path indicated by the arrow



substrate stage 5 holds the cap nenber 30. Al so, when the second
substrate stage 5 is positioned in the first area SP1, the first
substrate stage 4 is at the second area SP2 of the neasurenent
station ST2 conprising the substrate exchange position RP, and

measur ement processing, substrate exchgge processing, and ot her
prescri bed processing 10 are perforned. The control device 7
successi veRyb&xpiis88. t he plurality of shot areas set on the substrate
P. And, as shown in FIG 65, when the plurality of shot areas on the
substrate P hel dNéy, dshBoweaOFIG. 60)hsthe aliif] QRS the dbtheSHitCH IS joilt Y
exposed, the control device 7 ends exposure at a shot area close to

the secondnfafefoy sahe SfdeA@ME thd BrsP] it @denibér 241 ShRd fkPabeRsde stase 4,
shown in FI G 65. As shown in FIG 66, after |iquid inmersion

exposure o4 @@ cOrdE @A dfhPoirk BRmbRF SRS tHé'sl{daﬁssséﬂ%lsthé Blufin foilEhdnbf

t he second substrate stage 5 has ended, the control device 7 noves

the second,sHbfht MBnflddfae shik StrdfilsRbh! Offie it Ahblie Lpd R T2

optical el and sea I'n order nove liquid

i mrersi on region of .. liguigd LO 20 formed.on the substrate el d, by
he subst r SEeRE b sides i bFpr el g i s g AR 2 e vl
hol der 5C. . The cantrol device.7 uses the, substrate stage driyin

ovi ce PD IBMTREH AR ol cbiticibt Fapad SPRGES Hhdts eponterisnsd BRaiiesycn
that, with liquid LQ held between the final optical elenment FL of the
proj ect i on3¢pt the dinearynatenAOpiia the dhirdjging é’@@gar Yardithejomt giegher 20- ¢ he
cap nenber 30 held by the second cap hol der 5C is opposed 25 to the
final optical el Emsit theithirggres BP% thasdider 86 afdhg lingas motorf aichhad begnon
LR of liquid 123 LQ fornmed on the substrate P can be noved onto the
cap netber c@metied th thy firsheubsizaio sldege4hp doohagted 16 the speoud subsiatestage p oind
device 7 rel eases the holding of the cap nenber 30 by the second cap
hol der 5C. tByslitlri88 affterimeart thetos @cwhigh bapbdealcdarccedta the se®nd agsirtthe
cap 5 nenber 30. Wth a gas bearing 220 fornmed between the upper

surface of stapes Bapnmerddes thddirsndbstiae skapedr surface of the seal nenber
212, the second substrate table 5T is |owered a prescribed distance

in the -Z directinGhe foﬂbﬁiﬂg&i’ehdi}pﬁ@n,tah%p&@ﬁéxﬁﬁ)ir@lﬁaﬁfthddwnédtibﬁbfthe slider
substrate stage 4 explained referring to FIG 72 and FIG 73, and

after rel egsqiffihd slﬁﬁstﬁﬁ@stﬁ%’%f 5P Peléds0 MelcBmmaeRness hssIfRESE Rithtke cap
hol der 5C, the second substrate stage 5 is
15  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
20  moves the first substrate stage 4 to the second area SP2 of the measurement station ST?2.
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 Rlc 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.

25 At this time, the control device 7 moves the second substrate stage 5 from the



10 noved fromthe first area SP1 toward the third area SP3. A gas
bearing 220 is forned between the | ower surface of the seal nenber
212 and the upper surface of the cap nenber 30. Wth the gap G

mai nt ai ned between the | ower surface of the seal nenber 212 and the
upper surface of the cap nenber 30, thecap nenber 30 can be held at
the | ower surface of the seal nenber 212. 15In this way, the cap
menber 30 ketdhrén/SRe tisefiwrmteacSi, hadhdbat theapsnandice 3% bed by dma sedlenember
second cap holder 5C, and is held by the seal nmenber 212 so as to
oppose t he2i1 Rajppopt iiCak s€ogdredt hdier 5C providddeoti the kdzend aubbtiat stegyi.ce 7
uses the laser interference system2 to neasure the positions of the
first and sReORsHRWRASH FRE S0SinaR tHe fildt thidtich Coi@¥oleld ENG B4 the upper

substrate stage 20 driving PD to nove the first substrate stage and

second subgi Rt 8FF BIRednt Qubishbtelsfist § (&fbSRatoRBle A9, tAOQMInd fpitbfacpc
In this enbodi ment, the second substrate stage 5, "having noved from

the firsgt ﬂf g sc%:c))gl% %@aé{r?t% sltaE%égs sfidna ft r’t}léej t?m%?detr bf]'iﬁ,go@ﬁt ?bstihg BinalX

part area o the ar ea as |1n I gure.

substrate sta 4 i ved fromthe first area SP1.tq .the thi{d
ores ape. PhEemol R i Y Sl d SR S Bl SR o Tyt e 1.5,

as in the figute en the seco ubstrate..stage 5 noye rom.t he
FTrst ar ea BTGy R Gesodi Ao Hioh BRGIPTed SRSITEOTHE. pat h
i ndicated by the arrow Ala in FIG 67, and _when the fir substrate
stage 4 mvé%thqeéﬁihﬁé“&@éfcﬂﬁ%? ofithetheparea 58 rfbe pecopdicapholderpl 1s
novenent is along the path indicated by the arrow Rib in FIG 67.
Next, as sRewioner atthefirsgomer Bl glpseni tadhagnsition dieetlyrbelomethe finalapsisalr at e
stages 4, 5 5with the two sliders 86, 88 is perforned in the third
area SH3. %lementH; (theposiion directlyihiebaw thesap mggoes3 O heldlinthe srabmember Ha)
slider 88 of the linear notor 81, and the first substrate stage 4 is
connect ed fmothe ffiest aten @8t aB6ngthetfing throwgafouriptemer8B1 to E4 of the upper surface
control device 7 controls the substrate stage driving device PD to
nove t he f 6F sf the sbisstmtteblsfBge 4 to the first area SP1 of the
exposure station ST I, and to nove the 10 second substrate stage 5 to
the second area SRa wien] fiior fRaposiaguiRisubdtatd PielShy the Yewnd bl s cnge
substrate stage 5 noves fromthe third area SP3 to the second area

SP2, movenmshe tfH ARG 30hEreRatdA frdid iHeabAndibet DE2 ﬁfdﬁ@ﬂélﬁ%ﬂ thebefdn@cap
68; and when the first substrate stage 4 noves fromthe third area

SP3 t 014 hepbiugsic ?:{'Ir t%@seggﬂd sUBRYREBALe 4 Svidh aRGet R sBRkAte shidk 33t SstitR¥hed

the arrow Rd in
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

20  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

25 movement of the second substrate stage 5 is shortened.



15The control device 7 noves the first substrate stage 4 fromthe
third area SP3 to the first area SPI such that the cap nenber 30 held
by the seal nenber 212 and the first cap hol der 4C provided on the
first substrate stage 4 are opposed. Here, as shown in FIG 68, anong
the first through fourth corners El tojfd of the upper surface 4F of
the first substrate stage 4 (substrate table 4T), when the first
substrat e stage AsislovwasiFHGdletheicontZtdbdce hinodesahe secbiRBsubstnge ftagest

cap holder 4C is positioned at the first corner El closest to the
final opti eah thiteliedip thdmbebpe el ibe alid s¢al ndisber 2 IR isfoppsded saiths sécdhé cap
stage 4 hol di ng an unexposed substrate P is positioned in the +X part
area of thgoldei 3CoRiRAcRME subshttelstags . CAMehHeG8tondcap Bolp@SIC isoned at
the first corner El closest to the position directly below the final

optical el ‘ﬁgﬁmneﬁlbeloﬂr th@@aﬁ Ihérﬁﬁer@f)elﬁe §?rﬂtro( B8 PPSbldsqRe ebRbdubMrape! ow
the cap nenber 25 30 held by the seal member 212), anong the first

throug h fo 's’tra%{] Bﬁaﬁjﬁre{:ﬁoﬁ‘{wﬁ{ V\ﬁlﬂ}% H&f)ﬁé‘a@sﬁ’fﬂg fableSHf lfo@gleed tprésgl‘?bed

substrate ta 'S way, Irst substrate stage 4

posi tioned g PHL%%E t#nj:“i Qli&freph %Ft %ﬂg g Eﬁslg‘lgt%l &?;ﬁéﬂ% bﬂ/etbe se% IiEmber 212,

positioned a |rs Cor ner op Ica

el enent FLa st h h.fourth corner e
upper surf Jt¥ ﬁ'%hatgﬁ @gﬂ %B‘ygrnlg‘ﬁf’apcﬁl?{lg‘ﬂég 1’\%%% tP‘E%ear PF@F o
substrate ﬁzag S'{s%ﬁrotged fr mthe third area SP3 to the first area
SP1 in ordét? fepsmot FEKGRR STRORGTLSEHE f@BH by the seal nenber 212 is
opposed to the first cap holder 4C can be shortened. That is, the
first cap hol der ﬂ@‘?SF%bfiSirf’(WY‘?iéltF sgeong cap Balder Kl Pﬂli’é‘ietdlaéﬁpf?ﬁcrthﬁé first
substrate stage 4 in order to shorten the novenent distance of the
first $@bspesen efitbgrecandwbsiraiheiage T sich abte distaace efageveanantofithe sagond
10fromthe third area SP3 to the first area SPl in order to cause the
first cap bdistate stage § ovhhaniht seévad culpimtestage S 3@ vhefromithe third asa HIP3 tethver
212. As shown in FIG 69, the control device 7 opposes the |ower
surface of fitdherega 8p1 ieshbaenc8Phdned ek dhpwh eFER a5, thesdoend @phobiedST bEthe
first cap holder 4C on the first substrate stage 4. The first cap
hol der 4C k&opd subistisid siage § ban B positiofetbsidenthe cqi magabet 30tehl Hyhhe sdahe
member 212 in a short time.

15 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

20  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

25  execute control such that the cap holder 5C of the second substrate stage 5 is positioned



15 novenent distance of the first substrate stage 4 is shortened when
nmoving the first substrate stage 4 fromthe third area SP3 to the
first area SP1 in order to cause the first cap holder 4C to hold the
cap nmenber 30 held by the seal menber 212, and so the first cap

hol der 4C can be positioned bel ow t he menber 30 held by the seal
menber 212 in a short time. 20Next, sim’larly to the operation of the

second subgf halgsih ?Gﬁtign ﬁﬁﬁb@ioﬂﬁ@cip%t'%ﬁﬁér RO htR bylte £al médBer@ep! r ol

device 7 noves the first substrate table 4T a préscribed distance in

the +Z direction gqgm fd Qﬁ&% L EBt
cap hol der 4C tdAﬁoI g%gwgiﬁkﬁgﬁﬁgfgggagé??gﬁﬁgﬂg y ?g%hgég?ﬁﬁéﬁggr
212 to the LSt r i a
aui d i i SPEdtE hOGE e e Gul Blicl PRt B vyt bl PR
menber 30 held by the first.cap holder 4C 12 The t he
Control _dedicuctph ipatup phS of B8 Brobfd S nelfr 56y G vgeunmy el BHE P rove
the first substrate.stage 4 .in XY directjons such that th i st
measur esenfeRLET 8wt e eorseo Pelne S b {himenss. 9 oy lgeFé{}p(st@& g
t he final ogtigat element FL, and rel eases the cap nenber 30 from.the
seal menberS:2quidisnmesion ggigpd R ahliqusdb L g farmed Abayve dheggp sembsy Shhslk
of liquid LQ formed on the cap nenber 30 to the first measurenent

regi on 274k 8he seemdicap belden st Farthersnosg e 24s bapnag 22his fpimpdibgtwasashicesi on
region LR on the cap nmenber 30 is noved to the first measurenent

regi on 274Rwer herfase of thelseal enember 71 2anddhke upper furfase ofsthd saprmembe Bapnd4
relative to the liquid inmersion region LR such that the liquid LQ in
t he |i qui dgap@es siammineddieoveeh Bedoesr sachcenaiiee eolhhaacber\2il 2 hnd the upper
substrate P held by 10 the first substrate stage 4. Then, with the

| i qui d1§ mreurgdce bf the @hPmemBerd@0 Heldbii ttle kéQohd eapetblden SChe fi r st

measur enent region 274A, the control device 7 perforns prescribed

nmeasur enent s usi AgsHowa ihiFIG 1621MBa soHtRITBE cd EabOd 1R Hdhid Shribrsidh rdfidr0
t he operation explained referring to the flowhart of FIG 56. Arter

measur emeny g dﬁiiqﬂﬂ I SofhddSho VERSE UﬁperHErHEerr3©%ﬂfby?tﬁé‘&c&§l’&p%@ﬁi%ﬁ5c,t he
15control device 7 uses the substrate stage driving device PD to nove

the first subshbel ﬁg%lfﬂl@mﬁeﬂjb tﬁﬁe@h&ﬁﬁ%&s&@ﬁle&%@oﬁ B bitfe SREAN
measurenent region 274B on the Tirst substrate stage 4 opposes the

£ nal : A : . ;
qui o Lo Faps SRR b e T TR ER i DL o BRI AR R 2SO

liquid LQ forme he f1rstneas n e second
nmeasur nt .reqj pn 274B on the.fi substrate stage en.t

o T bl 0 el Retii? 21 bRtbret RSB ortn B BBal |
nmoved onto,the secqnd neasurenent, reqion 274B, the ntrol device 7
Toves the b HeeGdvan es noand if Bela BY vis SEepnalcd pfigh: 46 pastired o
region LR such that the liquid LQ of the liquid imrersion region LR
does not 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
20 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

25  measurement region 275A on the second substrate stage 5 is opposed to the final optical



make contact with the substrate P held by the first substrate stage
4. Then, with the liquid imersion region LR of liquid LQ fornmed on

t he second neasurenent region 25 274B, the control device 7 perforns
prescri bed nmeasurenents using the second 127 measurenent region
2748, simlarly to the operation explaiaged referring to the flowhait
of FI G 56, Af ter measurenents_using the second neasureni ent
regi on 2748legnieFlendithisingans dhg Hetid Hamersien regign el of henid LRsformed above
substrate stage 4 in XY directions relative to the final optical

el ement FL therrdp salbenithtrarbe mgved pntodhelianst measmsurent fegioh 2¢dA dn ihersecamidon
region LR of liquid LQ formed on the second neasurenent region 2748
of the firsabsgatbstagase stage 4 Oti O the substrate P held by the
substrate hol der 414 of the first substrate stage 4. Wth liquid LQ
hel d between t heHérendler bltlingahe @b emsitier FLhelll by fe: spalanatier Q10 *fih kteal
system PL and the first substrate stage 4, the control device 7 uses

the substr gdcBn® tRARIdE 5CI0Tthe kOERMisGIstrle sta@e BDWRer! tHE cdritiod HevideoBinbAds e
stage 4 in NY directions such that the substrate Pon the first

substrate gfagRidinAekibdRelonTH oPRE c&fneBba T Unidthe BEE nRBRLSH rddYon
this nmeans, the control device 7 can nove the l1quid imersion region

LR of |1 qui : : I i A8 of the
firet substrirane R KREn R i SERANch RERRLIEREN, LAMCH &lifif oot
o et SR SEIR Ao b PR b % R BYAERR R <
exposure statjon,ST].., the control devic dj,u Isjthe osi tion qf
The_subst r SSERER Rk Py he PRl fren s Y RDHe TR P Babeeg e
substrate P.via the projection optical systemPL _and liquid LQ _A

pl ur al'{)y gfh %fraafP‘g‘é%dla;P}ée & £ Fepspgeaipb eefon %/ 5, thgrep 0119‘81“% hYshe
| iquid imersion region LR onth second neasurenent region 274A and
per f or ni ngthedisstaecapirpaent e Bxfeietier examgle neHorp preguilicd Beasyrementyioes
exposure front arshot g&ea cl ose 23_tQﬁ@?eqondqgiégr%Pen}Fkgggon 2748
anong t he péAyaRIgHMeH INLOIFIALOR. @Y SXPHNEHIEEIETISIOY wchart o .
control. device 7 successively exposes the plurality of shot areas
set on the substAf¢ren®@suhments ugoetheiliveimeasxprosit megioth7 5pl have kndey, the

shot areas on the 25substrate P held by thebstrate stage 4, the
control devontm! devésedSmexgsale defomal substrate stage 5 in XY directions relative to the final

15 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

20  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 immmersion region LR of liquid LQ formed in the first measurement
region 275A onto the second measurement region 275B.

25 When moving the liquid immersion region LR above the first measurement



128 short area close to the first cap holder 4C anong the plurality
of shot areas. Bel ow, the processing explained referring to
FIG 57 through FIG 77 is repeated. That is, the substrate stage 4 (or
5), for which prescribed processing has been perfornmed in the second
area SP2, and which is connected to thg,,slider 88, is noved to the +X
part 5 area of the third area SP3 al ong 't he novenent path indicated

by the arr awidd 37543b RS se¥dtd Ghabltem S P& 622 B BSAI &0 Ehel cOn@SIIRGICE @ehdves t he
slider 86 in the third area SP3 and noved to the first area SP1 al ong

the novemegf, s@&}np s{ll%q‘afé F]apgg 5Mafi 2o MW infnerdibe gbglénhﬁ{ SusRsit A afee

stage 4 (or 5) prescri bed processing h been performed in

EQ:t e - tcx]I vt S %fath%P&‘ﬁ‘Q’ﬂ“f%: &.frgﬁ&gﬁgﬁsg%ﬁ??ﬂ‘aﬂg L B bl
connect cd o b Sl et Aol s TR R L2 G o e
Tho ol i her 189 - EBAAL SR RS AR PO o Fr MecoR] deBEpntes

substrate stages 4, 5, and npves between the fjrst area SPl %nd t he
third areathspssondmeasyrerent regon &75B0A RECPBUPTHFIREY BICRIFGIRFRIS 18 Iethe
15first and second substrate stages 4, 5, and noves between the
second ar esxagmie agqyire pkenment imnformetorspgexplained referiing tiFEG.podi ment

the first substrate stage 4 and the second substrate stage 5 nove
fromthe second Afigdhsmrl afimeasirements vaingithe aecgpd measurdneenf fogiom 235 Bathe
SP1, and fromthe first area SP1 via the third area SP3 to the second
area SP2, oamrol deist bmbialthesetdrel suhsmmt29ygzrthis X Spieartibn@latiys totthefinal
first and second substrate stages 4, 5 each nove in clockw se fashion
over the bapicahelsifient FBRnd yas hieniberd 12yasphdwedh incdi IGt 64, therdes o phave ehe lamid
indicated by the arrows Rra to Rid, to nove between the first area

SP1 and t hansegRide Cg:lb@ﬂR%Pqud LQ fonn@”lab‘ﬁ)i}@ﬂle%edﬂﬁﬂmﬁirelﬂ@ft RegidE7SB
first cap holder 4C and the second cap holder 5C are in substantially

the sane pgginksQRn® E\Jbtsﬂﬂe Eﬂagé’:‘ 0P thSRB AN B HQ& by AlcBubitAGSR1dkr 3Ah The

that 25is, are provided at the first corner , SO that as shown

schematic alséc}ﬂnd Eibktréfe stZée 5.1 tywiiR 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

15  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.

20 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

25  of shot areas are set on the substrate P; after forming a liquid immersion region LR on



129 possible to shorten the novenent distance to nove the first and
second substrate stages 4, 5 to the third area SP3 fromthe first
area SP1 in order to cause the cap nenber 30 held by the seal nenber
212 to be opposed to the first and second cap hol ders 4C, 5C. As
descri bed above, in this enbodinment th in rst and second cap hol ders
4C, 5C 5are provided at prescribed positions on the first and second

substrate #eag@hddneaBursMedt rédige 215BPaiQNETBhg HiesdrRg treBfurdhits, the

substrate stages 4, 5 is shortened when noving the first and second

substrate ghagfdedee Pinftl@PekPRutHdif 2 3R ArealRBst B thbSechbhd Sbadf&gner1

in order to cause the cap nenber 30 held by the seal nmenber 212 to be
hel d by the fi 4 tinme
roquired t SELESARBE SRR 83t bn iR kb RI R FiG s
fromthe seal er 212 to fii r n | 4 n
be shortened. Hen%rénge?{BSSsuﬁ? %fttio-]%s bﬁ{égt%\g%te ldgoﬁﬁg g“é’?tgﬁﬁﬁ@g% HeOtlcﬂnl? ?ﬁggﬁ(gd
in a short ti afte erformn e.sW tchi,ng,operatio f the t
subst rage. Stisas e G fortdaPalseE 5C ity ngRH: FoimpLEF i i Sesoli]
SP3. As a result, reductions in throughpuyt (the _ availability factor
of the expddiidic s3gar Aelds thergr membee’ up%%%év Ehea?r@nga%wfawge %an
15be exposed efficient]ly. Thus in this enbodinent, prior to
exposi ng t Resitiensd i the drgparea Y1 e firss subsisale slaged istah e sgoqnd preagiPpof the
hol ding the cap nenber 30 with the cap hol der 4C (5C) positioned on

t he subst r atcasustraené statigrsy T2 eaneprising thesvbetrataexchanss positiehBPsad! nenber
212 is released fromthe seal nenber 212, and when the liquid

i nrer si on pegiuoemdnRpoessing, whprateenvbang2 @r@Ossing, amla@bertpoesthitedfirocssiagnd
second measurenent regions 274A, 274B (275A, 275B), the liquid

i mrer sion se@etfbrmhdd. and substrate stage 4 (5) are noved relative to
each other in order that the liquid LQ of the liquid imrersion region

LR does not coOneThgYoltrelaitviae 7 suédeksiteeepois iiciiieraityliflskbtayeat b on the
substrate stage 4 (5). That is, the liquid i mersion region LR forned

on the i mggsRhiePe AhdsShoddia HGOEE GhiR he PRIFAIGR LS 168 hiefR dhEBMREatdd
along the path indicated by the arrow RL in the schenmatic di agram of
FIG 79. Vbggig 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
15 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
20  formed on the substrate P held by the substrate holder SH 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

25  to the final optical element FL.. By this means, the liquid immersion region LR of liquid



130 the substrate P and liquid LQ nake contact, for exanple the
properties of the filmof photosensitive material forned on the
substrate P and/or the properties of a topcoat filmformed thereupon
may change, or a prescribed substance may be eluted fromthe film
into the liquid LQ or other problens 3Ry arise. Hence prior to
exposure of the 5substrate P, it is deSirable that contact between
the subst r afcefonédsh thbgwsgaﬂe@caﬁbamée&tb ﬂﬁ%%ﬁbeﬁfoe%ﬁél@aﬁtﬂe@eédﬂﬂs
enbodi ment, as shown in the schematic diagramof FIG ile
liquid i ‘ir‘aps Afer'segi on LR on the cap menber 30 held by the cap

hol der 4C %‘ I's noved onto the neasurenent regions 274 (275), the

of the | aqui d i mgr e APHETREl FrefRRt fuhditng UE Be EHRpeh D8 P

substrate P_he subst ate st 5) v Lhat.d s chtht t he
ou d imrsesr%ﬁapqioétﬁeaﬁctpe 3G, i s?‘t?eléu‘)’ erldeéﬁfcgeéa el o

t he substrate st and sQ. 0 ence of the abpv scri bed
probl end cHFMpEr \ﬁgl&agas bearing %rp FFP ‘é‘t%%e&utﬁ%mpef%ﬂt ﬂ@ﬁ&@si vely
exposi ng the pI urallt of shot areas set on a substrate P, after a
liquid i mBIegibEH3 Qegt%ﬁlq_“ﬁr rtace, P S MeRIBeR Ao seepnissubisirateabie T
region 274B (275B) and prescribed nmeasurenents _are perforned,
exposure i & Ipyprefl amarscribegisiansh in the r & diredtignesimidariyte tasepsFrdion of the first
measur enent region 274B (275B) anong the plurality of shot areas, so
t hat aft er sulisgatestigef cxplaived wferingto Hpthandd’1Gf 73, hred aftep selease ef tharame
begun i nmmedi ately. Hence throughput can be inproved. For exanple, as
shown i n t hembehzhfromchauppgr amfacd offhéaptholden 8Cdths sanued sitBirite stagehist he
shot area Ss first exposed anong the plurality of shot areas on the
substrate holved flolythé fist SEHSPI ardtha gardaréHIP3anch g dearaA20 enfonhed
regions 274 (275) can be set to be shorter than the distance between
the cent er pedvebitie Soiststudhc® JP tiaNdaltnientie 3 SLARINBE LipPet Qirfads oPthé c4p2 75) |
so that after the end of a neasurenent operation using the

neasur ementnehfigi HANS W?Hﬂ{e?gﬁgh mé&itfafied 'b@tv}éfen ﬂlté%\{rérrsﬁltfac%hﬁrtheas’éﬂ%&ﬁfér be
performed 25 i mredi atel y Furthernore, in th

enbodi ment » zﬂttmhéu SRUEME LY 1RO R AP e I athlfeaﬁb&fscﬁttﬁtbe%ﬁ%ﬂéet
on a substrate P, posure ends at a shot area close to the cap

hol der 4C ¢ ﬂ@%g I of shot areas, so that after the
end of exposure g%ﬁeﬂggﬁ el-ﬁ ., the liquid imTersi on region LR

can | mlT?dl ately Rethlrsr%%,dthg E‘&poméxﬁﬁer%%efﬁ%@*%ﬁé se%(())ﬂd %B%of(ﬂte 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
20  driving PD to move the first substrate stage 4 and second substrate stage 5 to the third

area SP3, as shown in FIG. 67. tn 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,

25 asinthe figure. When the second substrate stage 5 moves from the first area SP1 to the



5 operation of holding the cap nmenber 30 with the seal nenber 212 can
be executed. Hence throughput can be inproved. For exanple, as
shown in the schematic diagramof FIG 79, by setting the distance
bet ween the shot area Se which is to be exposed | ast anong the
plurality of shot areas on the substrah—tgl P held by the substrate
stage 4 (5) and the cap holder 4C (5C) to be 10 shorter than the

di stance belineess S meeahatt ivlond e path Sidicts Hy thaghrd R 18 80FIGo6Tand 4C
(5C), after exposure of the substrate P, the liquid inmersion region

LR can i nugggh aleglrit shBsuiRREe AR el RBmGAPsdIBADSE SB2 to the third aldd SPBI S
enbodi nent, when either one of the first and second substrate stages

4, 51is poﬁio@iﬂrﬁgﬁqs A10nd ﬂﬂ? p%t%:ﬁca%@@ R drroy ?\EgiirgF&ﬁan be hel d

between the fin optita ment "FL and Irst or second

bstrat t 5 . L i . d
Substrate 5120 feu JGHIAC B4 L3 EHREbEALR-B] Al 0 1
b | d.bet th i nal tical el t R th
S0, Thut 1 WRT GRS e pRE e R TR el S R FERR SRR
K the |ight 1 SSI i.de.qf fhe final tical el t FL
can cont | nBRbSEFRBEES 5 SRRSREHO ety S6QF theshiear Pyt G 2B 50T e
final optical elenent FL can be prevented, and the formation of

tracks of Pyhstinta stags ¢ isroppscieddphsclife o of il [EeaaPR®Ey 8Gn the fi nal

optical element FL and sim|lar can be suppressed. . _ In this
enbodi ment, eachllsfconiel devics 7 caplaols hegnestraigistage driving dayeasPl to moygthes
on the base menber BP in a cl ockwi se manner between the first area
SP1 and t héirs sdotiate 2Bzaf enthsBpst atsa SPinof hyerpospestagios § Theandrio mege the
countercl ockwi se direction. In this case, the 132 first cap hol der
4C i s p@ovigtend substrite sthgei§ tothe eacnad are4 SBhof the nfeasusément btatiorad B2. s tVsllymn
4, and the second cap holder 5Cis provided in the fourth conmer E4 on
t he secondirubsdndatiestateagRe 5. movkd frbmEhbhitd ARASP3 to the second area SP2,
movement is along the path indicated by the arrow Rlc in FIG. 68; and 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 R1d in FIG. 68.

15 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

20  the third area SP3, the first cap holder 4C is positioned at the first corner El 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

25 30 held by the seal member 212), among the first through fourth corners E1 to E4 of the



5Next, an |lth enbodinent is explained. In the 11th enbodi nent, a
characteristic portion different fromthe tenth enbodi nent is the
fact that the first substrate stage 4 and the second substrate stage
5 nove fromthe second area SP2 to the first area SP1 by different
pat hs, and that the first cap hol der 419[5and t he second cap hol der 5C
are provided in different positions on the first and second substrate
st ages 4, %péhfﬁebhmefs%dngwmeqipscrl ption, conponents the sane as
or simlar to those of the tenth enbodi nents are denoted the sane

reference synmbol g, hi@RhydeRathPhitsPRbibRE 89 4 8 gsmfr&wdfm fd tRikd a83 sped.
In FIG 80, liquid imrersion exposure of a substrate P held by t he

first subsyahg cﬁgﬁgﬁe e ﬁﬁ%%&’ e the' st Bt I Slos&F %%é:ﬁﬂalg tidall®

exposure station At t measur enent station urement

processi ”ge%@g? If% gtli%ﬁ%fl rcg{g Jous croIn; EstiZ Cé’i‘&’ftﬁé’i?fp‘e cé&?%

hol di ng a Su IS posi at t

The secbnd %Lw%‘\’;%@%r; @e*%@ea&sﬁlﬁi -JlaTertolrer %ﬁ%@%ﬁ; AR ‘&El tﬁles%%?
0

i’?z’ﬁ{dsmfiro@rﬁ B sarti G %wﬁgﬁ%&%‘p&e“a‘f’ﬁﬂﬁwé el gy e?ﬁ%

stage 4, the control _device noves. the first _substrate stage 4 suc

that the fﬁmos'%ﬂp&oltheaﬁméw@m&erﬁ@cahbp fheecrsgp AR thesrstap foldyr 1%

first cap holder 4C are posed, and noves the |iquid imersion

regi on LR pfovidedat "dpll@@ﬂbé‘g pesitionmthe fitsesubstoase ptaget M didirdo Biprten ghe
substrate holder 4H of the first substrate stage 4 onto the cap
menber 30. nRSeni¢nd djstanhe otthe firso fubdizate slegey4 whkrts digsttshizstratgplage Abhemo 3wl
fromthe first cap holder 4C, and, 133 with the final optical

el emeni0 FL framdhe thrdresu 93 t3 thedpptasedP 1hobdier tovaussathe festioaprhobder dlttd
the seal nenber 212. Next, the control device 7 uses the |aser

i nt er f er enk6ld shysdap Mheinted 30rReld by thetsbsl nxastek 20Ns of the first and
second substrate stages 4, 5 while controlling the substrate stage

5driving devi ce RDHo¥nTRYEG, t60EthE bérftiol 864864 7 SR sGlitBRORwWer Sitfhcd Hths egond
substrate stage 5 to
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

15 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.

20 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

25  liquid LQ is formed above the cap member 30 held by the first cap holder 4C.



the third area SP3, as shown in FIG 81. In this enbodi nent, upon
moving fromthe first area SP1 to the third area SP3 the first
substrate stage 4 is positioned in the -X part area of the third area
SP3 in the figure, and upon noving fromthe second area SP2 to the
third area SP3, the second substrate sﬁ%ge 5 is positioned in the +X
part area of the third 10 area SP3 in the figure. That is, when the
first substrate PBicagMe dortRN dsvitd DPiet iR shibshste shige dribing dbwdicd PP té Miovél
area SP3, novenent 1s along the path indicated by the arrow Ra in

FI G 81, angewhaRubdh@tesepeadn XbEtad R salin@et the FRY BSadufient REichegaAd
area SP2 to the third area 5P3, novenent is along the path indicated

by the arr gy sibdaafe stfid 4 idN6Hosed®s R M ohttaldGnée F1L R ERALS Be
device 7 per%orms a swtching eration 15_0? the two substrate stages
4, 5 with £ em&ﬁsger%l()'fg)ﬁf §1et§ lrr%ﬁ‘tl)asﬁlbhgs \tv%ﬁ Eﬁn%ﬁgthglﬁ‘aaid immers&')%hteo

control device /7 contro e su ate stage driving ‘device

nove thg secon ubst . t age to the fi rea.SP1 of the .
exposurs StPAIt SiigHe BisRindnd fe vt 5o B Pl P ar et o e
second are P2 of 1the neasurenment_statiqn ST2. Wen the fjrs
Substrat e ST ey SUNAGHAERE: ¢ Fte e B RIoR e eSS Fats
SP2, 20 noverment _is along the path indicated by the arrow Ric_in FIG
82, and whBRMPRE&issned %ﬁ?sginéasgfe&&et @gwa\?éiAf the fPRtFe dE¥iES HMAYEa
SP3 to the first area SP1, novenent is along the path indicated by
the arrow tedirstgulpstraie sgpe 4 relative to thediguidhigupersian ragondR suchdhag Sistliqgid
device 7 noves the second substrate stage 5 such that the cap nenber
30 hel d byL@Qne thediguidvpmrikssion negiand Rogdges sietimaks qontacicwith thelsakstratzd’ 18 by
provi ded on the second substrate stage 5. As shown in FIG 82, the
secondl@apthe 34 shisdtrderstdg€40n Thére with clonlihusdiinshersipe regiegeR bf liguid LQ
positioned in the first corner El, anong the first through fourth
corners El fdrmedEdn dfe firktancapyremerstuediac 2743 tief cohtiel deeive et prascabed
stage 5 (substrate table 5T), which is closest to the final optical
el ement FLméhRFeridie BaEAREiSURSIsHIANRNSIRV8 274 A Ssiady foalespetdliohhe
third area SP3. Hence the novenent distance can 5 be shortened when

novi ng thecgﬁﬁwe%@aﬁ@ﬂﬁ@gﬁoﬁpm ggrthe third area SP3 to the
first area SP1 to cause the cap nenber 30 held by the seal nenber 212

to be held by t hﬁﬁ%gﬁ%}@/ﬂte eikts {?Qﬁéﬁl@ glﬁ measurement rdgidPI748ChaCX BRRH! G Of

the substrate P he e seco strate stade 5, after holding

the caps erhel) §%6e/¥; Ltkte%]&% aseand aggﬁggﬁg d8vic 9&%5{&5%@” BEQ g&,sm

substra age e cap ne S release

substrate stage. by .the contral device 7. That I.s er, hal di ng
The cap. mentert socdictoEe ER D e ifadentR it 22 OBl co 7
noves the second substrate st 5.1 Y directions nd execut es

b escr | bedSHERat FaHEApPp SR B gpuraleRRient {1 Bhd Hovte R fufi fiesion
enbodi ment at the peasurenent regjops 275 (275A, 275B) positioned to
enabl e opp&&WiIdhot lbquefﬁ%foP%ﬂd B 3bg g@t megsurEBEnt Iigswﬁg’ﬂ%a{;@ th e ond
substrate stage S. After_the end_ of measurenent processing and .
simlar, tAeauEmEenbregima7dB on thy firskesbstial sfagedo thelighid rampgsipnof
shot areas set on the substrate P. Wen successively exposing the
plural 28y wfgicwHd omthedbstsrtasyementeemerbddas eoved 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

25  274B, the control device 7 performs prescribed measurements using the second



P, simlarly to the above-described tenth enbodi nent, the control
device 7 initiates exposure fromthe first shot area close to the
second neasurenent region 275B, and ends 20 exposure at the | ast 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
noves the second substrate stage 5 such that the final optica

el emrent FL and the second cap hol der 5C are opposed, and rel eases the
cap nmenber 30 fromthe second cap holder 5C, and in addition holds
the cap nenber 30 with the seal nenber 212 such that the final
optical 25 elenent FL and cap nenber 30 are opposed. 135 Next, the
control device 7 uses the laser interference system2 to neasure the
positions of the first and second substrate stages 4, 5, while
controlling the substrate stage driving device PD to nove the first
substrate stage 4 and the second substrate stage 5 to the third area
SP3, as shown in FIG 84. In this enbodi nent, upon noving fromthe
5first area SP1 to the third area SP3, the second substrate stage 5
is positioned in the +X part area of the third area SP3 in the
figure, and upon noving fromthe second area SP2 to the third area
SP3, the first substrate stage 4 is positioned in the -X part area of
the third area SP3 in the figure. Wien the second substrate stage 5
noves fromthe first area SPl1 to the third area SP3, novenent is
along the path indicated by the arrow Rd in 10 FIG 84, and when the
first substrate stage 4 noves fromthe second area SP2 to the third
area SP3, novenent is along the path indicated by the arrow R2c in
FI G 84. Next, as shown in FIG 85, the control device 7
perforns a switching operation 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 15nove the
first substrate stage 4 to the first area SP1 of the exposure station
ST1 and to nove the second substrate stage 5 to the second area SP2
of the measurenent station ST2.



When the first substrate stage 4 noves fromthe third area SP3 to the
first area SP 1, novenent is along the path indicated by the arrow
R2a in FIG 85, and when the second substrate stage 5 noves fromthe
third area SP3 to the second area SP2, novenent is 20 along the path
i ndi cated by the arrow Rib in FI G 85. The control device 7
noves the first substrate stage 4 such:%hat the cap nenber 30 and the
first cap bire@ta d6seab eheORMARP Holdas4cs haviy the phutbty Sfshot dtegdl der to
hol d the cap nenber 30 held by the seal nenber 212 with the first cap

hol der 4C provi dggo®Nhé PRcédsinglexSHRSd fe@érﬁn?ﬁqg ﬂm}ﬂﬁﬂgﬁm@ws@fw&tw
FIG 85, the cap holder 4Cis positioned at the 25 fourth corner

shi ch amongyiie dJ ke S GHOING! SUES RO REKSE] sl ‘fegﬁﬁw

136 surfac rst rate st age trate"ta

the closesy, 4,9 106 Lloh &b Ah83RRYs p@ﬁ@as{@ (hd Ufder SH10SHEAG0 HlAGE ol | S

positionedin e ermerit” di stance ca
shortengd when i.n i.rst.substrate ta e 4 fr n1the Larea
52315 o lFEpCHel Sbfre e HOg v mvsms%{@s@ S5 L Tk B o
to hold the ¢ er 30 5 held S 212

o exposur R RISt PR s CPRER N HhEr #6 e ISR and ed mpwedto
after holding the cap nenber 30 with the first cap holder 4C of the
first substhedirg aggafd alongithemeysmenspath ddicaged by ths araveR1dhelherpthsenber
30 fromthe seal menber 212. That is, the control device 7 holds_the
cap menber SWBtrel stage féorr).riax whigh prestrehed poncessingdias hean pepfoemediip thepfrst
first substrate stage 4 in XY directions, and simlarly to the tenth
enbodi nent areeSBt,and svhprhas corngetdd roethe slidenBhitis mowveskele thendC pancared efitherr i n
t he measurenment regions 274 (274A, 274B) positioned opposably to the
final opti dald aedacSR3rdlorislthemotdieer path indiespstbyahearsdvaéa,Aftehieh tiiehe
end of the prescribed neasurenent processing and simlar, the control
devi ce 7 suiRessikvgd i confpotdso tHealifdr88ad iHeyhiaf areSR3, andRsnset tothet he
substrate P. When 15successively exposing the plurality of shot areas
set on thesguhsieaBe? Hongiinhdem¥nt g inGicREOBLHS atleGWichDedhabiiee 86 ishe
control device 7 initiates exposure fromthe first shot area close to

the secondsmRasbd ﬁmt@fmﬁ&gioqﬁe ﬁisﬂﬁld REChdQNBGraf PSS, aﬁd B GesRBYeen
shot area ciose to the first cap holder 4C. After the end of exposure

of the pl Uf}%fflxé%ré%fsﬁ%lﬂ ¥ R E a2l Skﬂ%éﬂﬁ%ta%ﬁfs%oﬁefdeﬁﬁ RREBh t&'ﬂ%]\é' ce

7 noves the rst substrate stage 4 'suc the final 20 optica

el emeng ?S?gn({%] suf a?eoétg'% ﬁgra&j@& S tﬁe“élﬁ&fa &?&Sﬁfzhatn'a%hecap

nenber rom |rs cap e al'so e ca
menber 30 i.t.h %Eﬁgseal menber 212 to enable opposition of t he flnal
optical el and cap nenber 30.

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

20 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 Rla 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

25  is, are provided at the first corner E1, so that as shown schematically in FIG. 78, it is



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 25substrate stage 5, while connected to
the slider 88, noves to the +X part area of the third 137 area SP3
al ong the novenent path indicated by t arrow Rib, after which the
second substrate stage 5 is connected t0 the slider 86 and noves to
the first pofRmdlSBkhat@nle hid@eri®i ARiAte RAhdvd thelfifs@ hitTsebnd SBstRkd Piakes 4,
Rid. After prescribed processing at the first area SP1, the second

substrate $4Qae third #Bh B3 FORNBCARMAEOSENR RldrdeEaBSihe FRY B8mbEr J0NR1dH X
part 5 area of the third area SP3 al ong the novenent path indicated

by the arr By/ﬂfé)%g%l rRdhRE ZY@{OGJEEfp%)QSBH Stk 'ﬁir%qn@%egﬁmﬁgp%’how%?s &egend

substrate stage I'S connecte o the slider and noves t0 t he

first area SP1 a,é%g&,c@e%taﬁgwy%ﬁers %%)Qhﬁ%ﬂh%%&%@é’e&%gc rl{o?d’gré?éf 510

the second area €r prescri processi’ng
t th d ] P2, the fi.orst 1 { t 4 il

Connect ba. (8 FRESE T BEscrsd ehilit PR Bat ¥ sfaphuctic s Ben g S weh fhat
o, e B SRS £l S-SRt s

connected to the slider 86 and npves to the first area SP1 al ong the
novement p&IANY pHPSERE slagent § iomhihe duirdren SEErte dhe fystered Sl opfes tas8shg
at the first area SP1, the first substrate stage 4, while connected
to the sli 8wrcansgeendikald bythelseal menpgr 212t0ds held byttke first prpeeand £asp3

al ong the novenent path indicated by the arrow Rla, after which, in
the third bolder BR3C. t Kionfaqrettlysthb §meaequirsd sppassithesap mambernt Hicheldbit the
slider 88 and noves to the first area SP1 al ong the novenment path

i ndi caled kaal themberr 21aviirdzh thetseal tnventee 2 ihid the @t GREcondlvas holdert46l, SC can
enbodi nent, the first substrate stage 4 is always positioned in 20

t he - X par be sticei@nsd)e Hdaed Higoiuic bhhe hibtistbsatr® Ghde iddtided e sho tin
substrate stage 5 is always positioned in the +X part area when being

in the thi pflerdefBrnShs the Wadtching ogérﬁtidﬁﬂf&h@tmq;dbmm stddd©4.f3 Wik the two
substrate stage 4 and second substrate stage 5 nove fromthe second

area SP2 Vigichds, 8B fe MifParc 53 0 AhGedull fliudfdRs inRiougRRA ghé om t he
first area SP1 via the third area SP3 to fhe second aréa SP2, by

L T e T
15  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

20 30 is moved to the first and second measurement regions 2744, 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

25  along the path indicated by the arrow RL in the schematic diagram of FIG. 79. When



138 substantially parallel to the XY plane, noving between the first
area SP1 and the second area 8P2 in the cl ockwi se direction, and
novi ng between the first area SP1 and the second area 8P2 in the
countercl ockwi se direction. Gven such novenent paths, the first cap
hol der 4C and the second cap hol der 55 re provided at different
positions on the first and second substrate stages 4, 5, that is, on
the first giehabstate AldagRidLO Rkt cottictCopelatipitahe HiopkificPoRE HRA oft
the fourth corner E4, while on the second substrate stage 5 the

second cap,hRbdasitinimhRriRIfoihedesh B sdbgﬁatépaﬁa/optﬁesfop%es §0a foPp&at Bin

i ndi cat ed |n the schematic diagramof FIG 87, the novenent distance

can be ShOfoggg&%\t@taga? @gﬁfﬁfm stdra ?es%é)%%ug‘sténgé nla oeg gﬂa%ﬁ)m@

third area t ar e cap hol der

4C (50)cap Dol Gl 8, 6 AR TR RBRIGAR i e AP IE S5R|rc TRIRET 212

By this nmeans g oper t| on

bst 4. d
3P untt | SUPOERFat rienrls b eobluReeE s ikl w iR LG PRRE
v st BRSPS A B R
al so, after bheing held by the cap_holder 4C (5C) posjitioned on th

substrate ¥higthe lqegi)lmﬂtqﬁ%%@gl%rﬂo@r thseam@PlabWOth@Ei byethe capehotder 4§12

is released fromthe seal nenber 212, and when the liquid inmersion
regi on LR G¥Hihmoreshonieis areag@etent pesiens 2476 (2Mvovke substraiesiegn tfant
regions 274 (275), the liquid imrersion region LR and substrate stage
4 (5) can oodene is entroiledsunipthavthe diqeid Lihefi the heuid OninEgisndegiey bR dogre
l'iquid imersion region LR does not make contact with the substrate P
hel d by0 t haotsndketcoathet vaittatye subs(raty P held by the Mibetnate stagad €F)f thattis, \seclathata

of prescribed width is defined along the periphery of the substrate

P, cont act tHedigukidmnidigomn@aoalfRegdskesvar thaumer filttacs WP $3F) aff eheRBubsitte
liquid LQ of the liquid imrersion region LR nay be all owed, deem ng

that thereshass B58mdR6 o6QMeAEd of e SRt WEERribdiEPrbblehb Barl R abidelle | i qui d
i nersion region LR and the substrate R
In this embodiment, when successively exposing the plurality of shot areas set
on a substrate P, after a liquid immersion region LR 1s formed on the second
15 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 F1G. 79, the distance
20  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

25  immediately.



139 The novenent paths of the first and second substrate stages
4, 5, and the positioning of the first and second cap holders 4C, 5C
on the first and second substrate stages 4,5 explained in the above
tenth and |l1th enbodi nents, are nerely exanpl es, and ot her
configurations are possible. The positjgn of the first cap hol der 4C
on the first 5substrate stage 4 and the position of the second cap
-hol der 5C on t hepg@rancte SH 5t ERbRIIBERIRhen suddestifely kst RgMuralite of giong
to the novenent paths of the first and second substrate stages 4, 5

when novi Ngrehd Qb ButRRERPIexPb8iRe SR aVh shok BRa ERLE @ (BE &5 HBRRr 10 (3de
first area SP1. In essence, it is sufficient that the positioning of

the first glggnggz@g@ng%&gefmk HRES sdMat atfer B chBr Lipbsitre 8P SALRARE P, the

substrate st e optimzed, according to 10 the novenen

pat hs of t SRSt S..4;: . that hat

is short V\,Eglﬁa novi %%’%%ﬁégﬁlgrﬁsctanén e%%tg nd subgioggttggg@;%%}slbeg?&fﬁg r?}gem
the third area. SP3,to.t first ar SPL. in prder that the first and
second SapoRRinged haRinae tin Rimf 3P ang, SelhiBhe) et B RERL Som
menber 212 <12t h gg)bodi r%nb 15Next, a 12th enbodi nent is expl ai ned,
referring Hgnge throughpul fap 49 1Pre¥§d- A characteristic of this embodi nent
are the facts that an area 4Fa (5Fa) substantially flush wth the
surface of the Sif5skample. 9o sheypingye tghematipdpgranot KHP dér byuigtmsithe and
an area 4Fb (5Fb) fromwhich a distance to the fnal optical el enent
FL of whi cHistageq batgean thtyghet engabe hishnis tedegrpesed fagt aoamg)the plpwlityont saet
on the substrate stage 4(5) and | ocated around the 20 cap nenber 30
hel d by t harceagn thokbebstratd € hebQ)y. the substrate ftogd H{fi) ngd thesep hpiderAt; (5C) to be
conponents the sanme as or simlar to those of the tenth and |lth
enbodi bi2nt shoateethde tetdidartchbelsaaethe ebrerrfdhe spstoand B anditid capbadéns#U GR),
thereof is sinplified or omtted. In FIG 88 and FIG 89, a

fourth ar eaftdfaposateasititadubsttdty P, fthellduidimiierkibe repion [oR €aroimriiddéately be
substrate P held by the substrate holder 4H, and a fifth area 4Fb,

formed suchob&péntd i cdpdiesivanse fromthe final optical elenment FL is
| onger than for the fourth area 4Fa, are 140 fornmed on the first

LR e L e PR U L By
of the firjl, SBRId iR first area SP1, liquid LQ can be held between the final optical
15  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
20  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

25  area SP2; but movement may also be in the counterclockwise direction. In this case, the



stage 4, a step is provided in proximty to the cap hol der 4C, and
the fifth area 4Fb is formed so as to be | ower than the upper surface
of the cap nenber 30 held by the cap 5 holder 4C. The fifth area 4Fb,
which is lower than the upper surface of the cap nmenber 30, is forned
so as to be connected to the side surfages of the first cap hol der 4C
and substrate table 4T. Simlarly, a sixth area 5Fa,

subst ant i alfiksy cdd hgder Wtib plolrRies il tha CRirtfcotdReES vh Herfabieubbtiaed sthgby, fie
substrate hol der 5H, and a seventh area 5Fb, fornmed such that the

di stance 1gefeQMtcAenéiadC RpdVRY iR TBh fHndr B4lAME I ecddibIALe t he
sixth area 5Fa, are forned on the second substrate stage 5 and

| ocat ed arggg?ithe peri phery of the cap nenber 30 held by the second
cap hol der ' For exanple, when the first substrate stage 4
posi tioned_i i area SP3 is noved fromthe third area SP3 to
the first ggggkggfhﬁ%%%?der to cause the first cap holder 15 4Cto

hold thg cap nenper. 3 el hel d.b he .seal er.212, the control
devi ce § cont rol m?ﬁgg&gb %?1*%gh?ﬁﬁgtﬁgﬂ%@ﬂﬁgg@°%yggga4 such
that the fifth area 4Fb ses.under the cap. nenber 30 held t he
seal membefFhesiceristic portion @ifierqnf ﬁoﬁlrtgﬁteﬂﬁhlfmﬁﬂoﬁwt {Sﬁg‘iﬁfﬂﬁﬂfiﬁ%h area
4Fa, is provided on the_around_ the cap nepber 30 held by, the cagt

hol der 4C, SHisHatestagd prthe pecopd pubstralf plags afmeve tragehasesprdarsdSEhigiths ne
fifth area 4Fb passes bel ow the cap nenber 30 held by the seal nenber

212, the opestarcp 8R! by djfesasit nghs, ped hapthedipg 64 Iddes dCdng phe sgeongegp
menber 212 to the first cap hol der 4C can be perforned in a short
time. By t holdenf€ars pravidedax diffstent pésgions pe therfirsh ani ecoond sublsiratg stages 4, 5.
operation of the two substrate stages 4, 5 with the two sliders 86,
88 in ihe Ihihe dolbmerg &REriptivhj dompveentsibeisane anoraimiter potwseoiahe tehé
substrate P on the first substrate stage 254 can be shortened, and
decl i nes i embddie@s prttdehdtbdthesamt edbérbnde\syindols,amd desciipgorethpesfise 141
apparatus EX) can be suppressed. That is, when the cap nenber
30 hel d byshipifis€ad ofifeeder 212 and the cap hol der 4C on the first
substrate stage 4 are opposed in order to have the first cap hol der

4C hol d the cap menBedo, BGuill ahMorsal Spdird d18 sSBdatd BRI by Aibdirst@8bstrate

expl ained referring to 5FIG 74, the control device 7 noves the first
e et oot
e RSOl P T B iR PR PR 217
cap, ToTOC! uZhRs SRR Shes b MY SHORBLRUER9E polile P
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.
20 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.

25  Then, the control device 7 releases the cap member 30 from the first cap holder 4C, and,



10 noves the first substrate stage 4 upward (in the +Z direction),
and the first cap holder 4C holds the cap nmenber 30 being held by the
seal nenber 212. In this operation, by controlling the novenent of
the first substrate stage 4 such that the fifth area 4Fb provi ded on
the first substrate stage 4 passes bel pyy the cap menber 30 being held
by the seal nenber 212, the anobunt of novenent in the -Z direction of
the first suthshe fidad opiddal ettt FLAA ciememtier Enapipbsed Tindds the cap rherhbed 30
upper surface of the first cap holder 4C is positioned | ower than (on
the -Z si deififihe dchEmtaver13ur f ace of the cap nenber 30 held by the
seal nmenber 212, then even when the upper surface of the substrate

table 4T (the fogglihn@t&frofidvicd PuR@flkiAR REbrRRnbOSsHBPE fiddireQhe (ON
the +Z side of) the cap nmenber 30 held by the seal 'nmenber 212, there

'S no col | #ﬁéit%hs% e HstGAR sIRAR Slbs 3l Qﬁ%& 4b¥ wWHIE ¢ 11%911@?6[49&&(3 gt]aée
with the first substrate stage 4, and the first substrate stage 4 Can
nove i nghori.zontal. dikections i

bei ng. hal ddBiRg HEvisCh W mi0e ik Qe s Bat BURG e 4EcoR R Slag S v
hol der 4C. .Hepce af causi n ca nber .30 and the first cap
ol der 4. {18 HaS eh S Ehas S St o e amedim izt e 3
direction) .of the first supstrate stage.4 in order to bri t he, ca
merber 30 AFyaEAett ¢ ﬂ%lb RS a1 MESIHE SRR ROR g BNt
smal | . 142 FIG 89 shows an exanple of a_case in which a step
such as t hataehbgshirdares 39 3ie thefiguse.aad upen HewRe fomythe secppbarggy P2 to the
hol ders 4C, 5C of the substrate stages 4, 5 in the above-described
11t h enbodilvwsimrea $R3, theisscoadiseisiraestage Miseppsitioned inrthe +X ppd ereaoé thetthigh 4
is nmoved fromthe third area SP3 to the first area SP1 over the
nmoveneh® pateh SPHdi ibatffigdres Bhattis evhan theviir(kubstrafel @289, méves fnovhethe fit area
cause the cap nenber 30 being held by the seal nenber 212 to be
opposed t oSPhe the rdid aeeaSHI0 hdeemetis dldrey the path imlieeedbiyiihe sardvoRieth HG.
as to follow the arrow Y1 . Specifically, the fifth area 4Fb is
formed so 83, dnd wheh tewesondistisstra@3nge Sinteyet Fomfthd Skombgre SPT@IthedGirdn
the first substrate stage 4 positioned in the third area SP3 and the

cap menber a3Q Sbsimevethelis Rlonk AR REALIREDEY thdowBHiRiFsGeans, 10
the cap nenber 30 being held by the seal nenber 212 can be nore

rapidly passed tWQefihg shiwsin HaPsN NedRhardiGevice 7 perfints d HitchingoPsration
control device 7 can control the novenent of the second subStrate

st age su tAh=ar nmber 30
bei ng Boi dChUEfpesURiE UL PBUCKR BAESEE B b BRP T Toe
positioned in t t hi [ 5P3 _1,s..15 moved. fram: Nl [ P3
to the first ar ggh eﬁf&&naaeg}%gg o t(r)°1§5h3 glégs?rﬁ%%ga 8§H‘c’i&g g%‘}l éoﬁslg é(?mg% ?‘8
hold the ca er .30 bej held b e.seal nmenber. 2 A when
e second B ParS Sees Reing Brsl st b | PEHE Brasu ok Ll AL B8V he
first area SP1 over the nmovenment path indicated by the arro 2 ]

FIG 89 i nt5ifehsubsratease 4 gﬁé&%&ﬂ&fﬂ@aﬂg’g 5 R aReaSREeR g0 e cgﬁwn
menber 30 being held by the seal nenpber 212, by form ng the_ 20

sevent h ar & Bftsubsraestags drapves fomibe dird 3igaysh 3 o His seeqid e 30
being held by the seal menber 212 can nore rapidly be passed to the
second2@ap meykwent isatong the path ixdiessasrty the amreve R ¢ bskTGasd apd wilten the seqond t
substrate stage 4 (second substrate stage 5) is conpleted, the cap
menber 30 bdistrgte vl pvedizorhithesthird arpa BBB thethe A6t e S8h.omaeemenbis dbmg
5C) is released fromthe cap holder 4C (5C), and after being held by
t he seal 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

25  5C provided on the second substrate stage 5. As shown in FIG. 82, the second cap



25 nmenber 212, the first substrate stage 4 (second substrate stage 5)
is noved fromthe first 143 area SP1 to the third area SP3, while in
addition the control device 7 controls novenent of the first
substrate stage 4 (second substrate stage 5) such that the fifth area
4Fb (seventh area 5Fb) passes bel ow thP34cap nmenber 30 held by the
seal nmenber 212. <13th Enbodi ment> 5NeXt, a 13th enbodi nent is

expl ai ned, hoREEIC bithetsbeontl GubsBhte stae b Iisepésmohén/mnﬂe HGRSEhdd B108mong the
conponents the sanme as or simlar to those of the tenth through 12th

embodi ment %ir@ﬁﬁo&?ﬁ@ﬁﬂ@c&rﬂ&s BRWEE4 6f BE %%9& sﬁi&@?%f e A AstRle s @d%
thereof is sinplitied or omtted In FI refl ecting surfaces ZKb

are provi dggzﬁgm}b ﬂdg Eide o isldhR swaﬁe fﬁaﬁor%lgﬂlemeﬁt P wiibn iH3GeddnfiSt

substrate y to t e tent measur enment

light to i he
first substiarecePlgs i ?ﬂfoﬁéﬂﬁ?”?%fh?ﬁ AR ST ARt i) Bl oo
|nterfeo t The reflectin r vi d nthree
Side fatesd ﬁlbﬂﬁén?%‘ah%fa?“g% (76 ot S iE §eE Rrof B Bilsfedth o o
forrredln ubst a |aII a_rectan r s r 4C
o Dosi t1 ot atze SE1 Tueabef e FermeHT ) KB e S SRR %éégbﬁﬁﬂgggﬂw
formed on only one anong the two adj acent side faces, anong the first
t hr ough f o8¢<CRd E%’rl%%@eéS%I to E4 of the upper surface 4F of the
substrate table 4T. In FIG 90, reflecting surfaces 2Kb are provided
on the three si diridrde expogumhef theisabstrated hek? &Y the secgaé sybshiate siagie S faflee s
on the +X side, +Y side, and -Y side) anong the four side faces of

t he subst r holdingah¢ eap4iigmhien 80 fHiithglhe ssapndnab delder¥C pw thersessind substrate3G1ge he
first corner El. The first comer El is a corner at which a reflecting
sur f ac@0 2KB, the cipomamberdi ioreleasadrfeons itdsuldutate stage 2il 2 by theronigoltdeeice 7.

adj acent side faces (the side faces on the -X and -Y sides).

I n FI G 90That i, iaftehoddieg théfcbp mempeodl wigltltheredone cafpiistder ST thacontddd of
the substrate table 4T. The fifth area 4Fb is forned so as to connect

the first defcdPhdess thésaatml fubSratdstietEin/aL irédtidhs, ard Sled6ref pesribed

which no reflecting surface 2Kb is formed, anong the side 144
measurement processing similar to that in the tenth embodiment at the measurement

regions 275 (i?SA, 275B) positioned to enable opposition to the final optical element FL
15  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
20  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 m
addition holds the cap member 30 with the seal member 212 such that the final optical

25  element FL and cap member 30 are opposed.



faces of the substrate table 41 For exanple, when the first substrate
stage 4, positioned in the thirdSP3, is noved fromthe third area SP3
to the first area SP1 in order to cause the first cap holder 4Cto
hol d the cap nenber 30 being held by the seal nenber 212, the control
device 7 5controls novenent of the fi r$is substrate stage 4 such that
the reflecting faces 2Kb pass under the€ cap nenber 0 held by the seal

menber 212. I n Fét, 80 cordtho d@iéeOMhsés tHeNsbefintcBranbesyRRe 1 fodfAédsure the
rel ation (nmovenment path) of the liquid inunersion region LR formed on

the i mage- plamcsdraR M shliSecohPalbsRRE kG@ads 25 SPRM cohtro@Rg tHeRBbdtateSt
substrate stage 4, 1013y this neans, even if liquid LQ being held

bet ween the,f1 gal, OpLk&HD & e Filst @it §a GAPIRID SconPsulbbirdle R¥ge
L0 o r g

the seal ne were to en noving fromthe thi area

P3 to the Lirst .ar t.r idg t i P
substrate gtt%glg ﬂﬁ“ﬁ%%%ﬁ‘lg% %gver}‘ ur’%##‘esg'ti %ﬁﬁ%ﬁb gggéengﬁgoégmﬁ%g ﬁﬁénsgle
under the cap ne r 30 .held b e seal nber 212, adhesi on of the
oaki ngt 1 GO BroE OPE b BRARLTTLR i S BEo s g5ea g BEHEPeGPaY She
can be suppressed . Simlarly when noving fromthe first a

SP1 to theperﬁﬂrﬁaogﬁhs&u%?a%‘?@gﬁﬂ 5%??4%“?%“%&%%@% Stecphbare &L
substrate stage 4 such that the reflecting surfaces 2Kb do not pass
under neat hta e thinkareasthie thedistisabairalgysiags 4 ispositiongdrisghe 24 part argpaf the
l'iquid LQ being held between the final optical element FL and the cap

nmenber 30 HéiddreoSHyintheligeal Wherbihe seond swbstaate sagahmovesdium thefirgf
the leaking liquid LQto the reflecting surfaces 2K1) and ot her
probl ens camaBel suihp tiesisarch SRY erevehentfis algng e pathadieted4d§ the amew Ri2d éd
at the first corner El, reflecting surfaces 2Kb may be provi ded on
the thiee FiG&4fadeshentiinefirst dnbstratdiage moeks ffoacihe faond iea XP2 1okhe diicl
+Y side faces), anong the four side faces of the substrate table 41
25Si mi | ar | yreh §P3 th¢veaa0is dloay s fat Bdishiad By the aabwiHIR ih OUG. 89i de f aces

of the ubstrate 145
Next, as shown in FIG. 85, 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.
Then, the control device 7 controls the substrate stage driving device PD to
15 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 areca SP2, movement is
20  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

25  fourth corner E4, which among the first through fourth corners E1 to E4 of the upper



table 5T, reflecting faces 2Kb are provided on three side faces, and
the second cap holder 5C is provided at the corner at which a
reflecting face 2Kb is fornmed on only one anbong the two adjacent side
faces anong the four corners El to E4 of the upper surface 5F of the
substrate table 5T. Wen for exanple,cg% in the above-described tenth
enbodi nent, 5 the second cap holder 5C1s provided on the first
corner El efrfichef thepkst sGbsihRetgd K (Qibstrdietableldid ivthe closdst ® thelfirst area SP1
reflecting surfaces 2Kb are provided on the +X, +Y, and -Y side faces

anong the (o iheiHa shewak fge Uhepsithnbd 8l Be il afeasP3. OHeREk thEMovement
-X, and +Y side faces; and when, as in the above-described Ilth

enbodi ment g;f.Ag SAHRMortARd tl?lle&'f%v & el s%étﬁ?edst?gs% 4886 fRUATDarePEPET
E4 of the upper surface 5F of the substrate table 5T, 10 reflecting

surfaces 2 [ - - Y4 (S| he
X o and uoh et 8ok b e e co B er il Ty nBpBNd 1
tabl e 57. Wen Vi the second substrate stage 5 fromone to
t he ot h;é-r gﬂ%ﬁéﬂf%%%trﬁ%ﬁ%ﬂg?%a SP3 and the first area SP 1, by
control ling nov nt of the second substrate, stage 5 such that. the
ol ecti ng sur{ 88 O RIPORIE AD e SRETHSA g Dot TED SHRHGE SR80 D by
the 15 seal nenber 212, even should there be | eakage of |iquid LS@?

d

hel d bet we&Mdingéhs sapanerehsr PE aithdhelysttap ppldght phibe %éfﬁ Sphstraierstagn s
by the seal nenber 212, adhesion of the |leaked |iquid LQto a

refl ecti ngeenivol deacekisieasss theecap mamrhes 3@ fom the seal memben1d. oThasds: fhent |
novenment of the substrate stages 4, 5 is controlled in order to
suppr ess adériml deviesf 7 holdsthd carQnembert38 widfthe Erst pap holder 4€eandiken moydsch
are inclined at a 20 prescribed angle so as to be directed upward;
howevel( pdeifirstenbstgtecitagedan Xof digctiomsgasisimhbdabsto2katenthrentpediopnt, m zed,
or novenent of the substrate stages 4, 5 can be controlled so as to
suppr ess t becahprbaibed mehsugemeht bfgctwiniaad sigfilaeti the teswrdnameregiiia 274
which are irradiated with neasurenent light in order to neasure

posi tion i [ranret4B)pokifiohddepydsabiyte thid fansogical déméts PSlonabefist absisatd,
5. For exanple, when reflecting surfaces 25 2Ka are provided on three

si de facesgsgider AR@Thd &R of heSiréRrib@LBeANMRRAGNE {16cdsAHE artd SRilarl e chRfRS
of the substrate table of the first substrate stage 4, and the first

substrate §iagse; &ch&si@@l‘f%%%és%@{ﬁb?ﬂﬁaﬁtf of {1 AEREEt GITB Jublslifie PN Wheh! €2
SP 1; of

SP3 and first area vemen he first substrate stage 4 can

e cont 1 kel oteL L LEPIARCSH 46520 el smnne i L e

a lath e”b&%icgs% rEltf:sciri%eda gﬁ:;%)lvg,i & gdntrlopdetvri]c% i?)ftila%\é\je{]&)sgr%%%% the iﬁ?srt] 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

20  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 F1G. 80 through FIG. 86 is

repeated. That is, after prescribed processing at the second area SP2, the second

25  substrate stage 5, while connected to the slider 88, moves to the +X part area of the third



conponents the sanme as or simlar to those of the tenth through 13th
enbodi nents are denoted the sane reference synbols, and description
thereof is sinplified or omtted. In the tenth through 13th

enbodi ments, the cap nenber 30 is held by a seal 10 nenber 212, and
by form ng a gas bearing 220 between t cap nenber 30 and the seal
menber 212, the seal nenber 212 holds the cap nenber 30. In these
cases, theagapPSalvaf WRanoehnt piteihdiuted 8¢ eheGfirot R 15 @fdr widctbthe setbad and
t he upper surface of the cap nmenber 30, that is, the positional

rel ation i gystfe $apXh § @Ghh®edd 16 heRBHWSB N R vELR théBRPAEa BRPalanehht he
cap nenber 30 is maintained, but there is the possibility of 15

fluctuation, i Lt of :
remper 50 T BRI PO R0 AR SRk TRTRSL B 628

mber . whi X ) ) . ¢
The L oner Shi B REORPABRACURIE WP G HEL LS ity s MRt 1482 L xcbaf
the | f f,th I nb 21 l.uct i i
orati v pith PR aa OGS Rond BERRL b pabi ERHEL LR b RO afer

nb 0, hel th I 212 b )
Rt e R R A L
on the I ower surface of the seal nenber 212 as_regul ating nengergg
Pi n- shape FRONEHP dherlgt apaShl alonethe moNenent PpibiRdicatyr dyohe agew RiZh

menber 212 so as to surround the cap nenber 30 held to the | ower
surface of seched &aPPhenber 212. Pin-shape menbers 120 are provided on
the I ower surface of the seal 25 nenber 212 enabling protrusion and
retraction; wherOn the othep hanskraléer ppsciibedipeoagssingadt dhepsecontliyea F12, theiast
surface of the seal nmenber 212, the nenbers protrude fromthe | ower
sur f ac&0 of sutiserats stage fpviiErco@i@ieddmthewwhdar 88 hmowasits theaKepaR apgach! theghird
first or second substrate stage 4, 5 are opposed to the | ower surface
of the seahrea8hbalong fhe mdévemengrikicindicateé b deamyadiice dftevivitidctn it the tiddal
menber 212. By providing regul ati ng nenbers having 5 such pi n-shape

menbers 12@rca BBY,ah®efist substidiestdpé FlisicobiccRi $o ik slide 86 apd mendab tzthke! d
at the |ower surface of the seal menber 212 can be controlled. In

?ﬂgi tion tgrehRel aRAY fredfsvehicREMiPInAaABE tHERFRS 22l 2 fiePprebdribel ace of

processing at the first area SP1, the first substrate stage 4, while connected to the slider

15 86, moves to the -X part area of the third area SP3 along the movement path indicated by
the arrow Rla, 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 Rlc to the second area SP2.

Thus in this embodiment, the first substrate stage 4 is always positioned in

20  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 fromn the first area SP1

via the third area SP3 to the second area SP2, by different paths. The first substrate

25  stage 4 and the second substrate stage 5 each move on the base member BP which is



pi n- shape nmenbers 120, protrusions and depressions nay be provided on
t he upper surface of the cap nmenber 30, to suppress novenent
(fluctuations) in the XY directions 10 of the cap nenber 30. <15th
Enbodi ment > Next, a 15th enbodi nent is explained. In the follow ng
description, conponents the same as orjfinmlar to those of the tenth
t hrough 14th enbodi nents are denoted the sanme reference synbols, and
descri pti osubish@fisdf parallesioht Kfvi fighepimovin} btteden thalfitstiabea SPehd tHelbesanngh
14t h enbodi nents, the cap nenber 30 was held in a prescribed

pOSi ti onal afeglsab ixpihelcRicRvis¥ Birbdlioh Nd R ing RED& tRelrsDiteASIBSdARAT | N
220 formed with the | ower surface of the seal nenber 212. However, as

a hol di ng 9&‘6h&§re£QPﬁ‘ﬂlﬁleE&ﬁn&-@ch%@(ﬁfecﬁ&' n the prescribed

positional relation wth the seal nenber 212, if the cap nenber 30

can be hetd suchohagt % 3 ﬁ%nfnpt?atk_ Otk Ly RGECS g bty ok 20

bet ween the fnal e cap ne

arbitrary an be i

devi ce 170 ERSROT R A B3 n B BoRRh: B RamEE R Rl iy Sk Baris
relative to the.s 2, and . a i,on h 72 ovid in
he | over - SRR PR Bt ErefiesRie i%é lw&s@?ﬁa]ﬂe%@“ﬁ{sﬁwre@
surface of the cap nenmber, 30, which vacuum cl anps_t he ca gp%r .
A plural it yhisgr ﬂ(“’ﬁ&?"“é)@a‘hsﬁ‘lﬂ@ StagR P &8 SeRRRAARP o fspravadedpt the firs
provi ded, lateral to the outside of the 148 seal nenber 212. A
support neagaer Bizso thef asdadissed ghe schematiodisepmof FEG§d, the mpvergent
provided at the side face of the seal nenber 212, and a driving

devi ce 174diswhbetandeishertenehwhemthaisubstaierstaas 4 (31s mevedhom thpgthisd area SP3
direction with respect to the support nmenber 173, is provided between
t he supfor to the fiiet pred 381 amordethtbatrtie/caplholder éiC)Jgin hoBytheieapwnengbes 30 he
driving device 174, the control device 7 can nove the novabl e nenber,
whi ch i s | atieg atld by thdwealsaahbar@ihe rBRth meadns,t thetime fioicthe swlitehigs | on.

operation of the two substrate stages 4, 5 with the two sliders 86, 88 in the third area SP3
until exposure of the next substrate P is begun can be shortened, and reductions in
throughput (the availability factor of the exposure apparatus EX) can be suppressed.
15 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 irmnersion 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
20 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-cffective 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

25  between the liquid LQ of the liquid immersion region LR and the substrate P.



When exposing the substrate P, the control device 7 uses the driving
device 174 to raise the novabl e nenber 171 such that the | ower
surface of the novable nenber 171 is higher than the | ower surface of
the seal nenber 212, that is, such that the novable 10 nenber 171
does not strike the substrate P. Wen i ng the holding device 170 to
hol d the cap nmenber 30, the control device 7 uses the driving device
174 to | ower t heThomevensut pakscofake fildLandavandsutstaiRatagis’4, Shendhet he

| ower surface of the seal nenber 212 as shown in FIG 92, and uses
the sucti oRodi@bEnddiAhPTiAY hidcdra chp Boldedac, SObh ARiref ankl ReoRD vidarste
menber 171 to suction and hold the upper surface of the cap nenber

30. 15The @Hgé’sbi 5 eH@Hﬁ@& inthd above RAMNGRI G th én%Jdﬁ}ﬁen'i@%}e &8N &%k ardpids, \éh@e

the driving device 1/4 and support nmenber 173, but may fof exanple b

connect ed Bﬁw# %#g&%goﬁaa&é ?&ssﬂﬁl& Ofrhl P6sitdndeGhid £ ep@x%lgl%ﬁilc B e 1P L,

to a support 0 anot her “support ne ody or co

of the XpQ Su t he
cap nenber %fr%e%ﬁﬁﬁ B3t BiRE bR LBl PS¢ 3 ;B%A;ﬁsﬁm%%o 20
may be forned e the 212 an r 30 or
Ty not  be P& éa&%@ﬁ%& o BSUeE RS ?%@?r&gs? BRCTRH « e
seal nenber 212 and the p nmepbe t he Io surfa of t

menber 212 SERTEE ﬁ@geﬁpﬁaérwc@amoa'e@ fmmf §°cond apfa rw%*ée ﬁw @5&93‘}&
into contact. Furt her nore, when for exanple the

menber 30 fsstasaSBY fIgsseaceniidhstfligientshat wetRosiyioriag of fhgfirst gad ﬁeﬁend cap
hol di ng device to hold the cap nenber 30 in a prescribed 149

posi t i onal heldpratCobC o theHersixag Iseqppipeistrate stages 44 S\peoptimizedceesdag to
magnetic force (a magnet or simlar) to hold the cap nenber 30 may be
used. 10 the rhovepmotpatfs of ke sabsirate dagse Ai 3 eakhtthatithe mbyemeghdis@Bnde is short
enbodi nents, the cap holders 4C, 5C are configured having a vacuum
chuck nechathes movingthd first dnd seapd sebrtrete sG@esch§ fonb thertldkdasabPi/tottbe first

any arbitrary configuration can be adopted. For exanple, when the cap

menber 30 bealSP1 ieskdér thanthe iRgaRlisecond ¥Ry Bblflers@CESE ain hdlhtiecapmbmberer S
4C, 5C may have a nechani sm whi ch hol ds the cap nenber 30 by magnetic

force (usipghaldBp@Sdealdherfibdi2iRAr) . I n each of the above-described
tenth through 15th enbodi ments, after noving
<12th Embodiment>
15 Next, a 12th embodiment is explained, referring to FIG. 88 and FIG. 89. A
characteristic of this émbodiment 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
20 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

25  distance from the final optical element FL is longer than for the fourth area 4Fa, are



10 the substrate table 4T (5T) downward (in the -Z direction) as
shown in FIG 92 in order to renove the cap nenber 30 held by the
seal nenber 212 fromthe substrate stage 4 (5), the substrate stage 4
(5) is noved in a horizontal direction, as indicated in FIG 93; but
as descri bed above, when the seal nenbﬁm 212 is flexibly supported by
t he support nmechani sm 212F, there is the possibility that the weight
of the sealforfRabekhedirst subSakd stagh mddétedahrmidhediRtiphidry bhte capmembber
30 held by the seal nenber 212, nay cause the seal nenber 212 hol di ng

the cap menbgeld39 therRD4S h@ﬂl\éﬂ\t@r OTKa 85 66 hpY st f4eE 85 of {ReRstatikuale
Shoul d such a circunstance arise, the melght of the seal nenber 212

and cap m@ﬁgﬁ%@gﬂﬁgﬁ&%&%ﬁ@ﬁ&@@%&ﬁ ?bﬂ@ﬁ@ah ﬂ{EHiﬂHHermlEhe

novement anolUnt o strate table 4T In the -Z directi on,

such that lﬂgﬁbﬁ? %%%wé%%h?uﬁﬁér glﬂ‘ﬁ]0§ ﬁﬁﬁlg é%hﬁgr?p%@ 04tRl lgrotﬁé cﬁJOt

stri ke the st age

D19k subpolt gﬁgd' G potrd it by Sty RS BRE IR ypbd o TR T ie R G
Sonhmess RS e ot ?e%'cs%ﬁ%ﬂteagq%ﬁlde 6 o70f frsheapdi i S0 5ha '

2004- 343114. 251 n _each of the above-described tenth through 15th
embodi ment §ubsiris tablgyEk rate 150 tables 4T, 5T are moved upward (in
the +Z direction) (see FIG 75) in order that the cap nenber 30 held
by the seal me lanly, agiwdh piga SEaubitintials flush widrthe purfase of s subsiaie P
stages 4, 5 do not nake contact; but when the support nmechani sm 212F
suppor t i nghelddy deeadubsteatdlzaldez 53, e psayontt erkadiFb fommedrsuch thgt de distaace o
drive the seal nenber 212 in the 5Z-axis direction, such as disclosed
i n Japafes éohinbx fimalwetcdPalesrnt Hpisllongat tham for fhersitth Breb SF g are fonmédbon the
2004- 343114, the seal nenber 212 may be noved downward (in the -Z

di recti on) secchd aubstrse stagos nd loeatsddrstindathe péripihbs of the dap nefitbet B@hde ay
menber 212 may be noved in the Z-axis direction. Simlarly, when
causi ng t heheGagoni@helRs1d&4GC.5C on the substrate stage 4, 5 and the cap
menber 30 held by the seal nenber 212 to nove apart, 10 at | east one

anong the subst rgdrexshaleSwkbn the ﬁﬂdsﬂb?@a@ﬁﬁée IBSRPhed hAhé M dRdeaIP2as

in the Z-axis dlrectlon In each of the above-described tenth

t hrough 15th. eih H%Imra ’are\ﬁ’@@ | e fgﬁ@:éﬁ%‘ﬁ% order B%ﬁ@ tfi\aeﬂ'ugt éc%é Holfer

seal nenber 212 t he evice 170) is held by a
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cap member 30 held by the cap holder 4C, and by moving the first substrate stage 4 such
20  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

25 4 can be shortened, and declines in throughput (the availability factor of the exposure



20 position of the cap nmenber may be provided, in order to hold the
cap nenber 30 in a prescribed position of the cap holder 4C (5C), or
in order to hold the cap nenber 30 in a prescribed position of the
seal nenber 212 (or hol di ng device 170). Furt hernore, a sensor
which is irradiated with exposure |ighjqEL (or with Iight of the sane
wavel ength as exposure light EL), and/or a measurenent nenber 25

( measur eneappacankiBX peandiesupaessed. may be positioned on the upper
surface of the cap 151 nenber 30, and prescribed neasurenents may be
performed when thetGagheetibesp Bember 30eiehtbyaé ckabyneinber Heahd terdapr 212
(or hol ding device 170). The liquid LQin each of the above

enbodi ment goldQAT bis @S R kEbsiale@iage BldFefoppoiediin Britr RAAORIRS chihdlAet
it can be easily obtained in large quantity at sem conductor 5

manuf act ur k@GRl BOER m&hber 38MEink efdtAlthd deatBEmBHL 226 Vef%reﬁﬁaﬁfa& REEn L
t he photore5|st on the substraté P of on the optical elenments

(I ensesy 74) ﬂle %oﬁ 4&80ce ”Pﬁ'l GesHR fifst éﬁ%&rﬁ?@st?%\/@ﬁ%%n%&ﬁ%&éctﬂﬁs the

envi I’OI’]I’T’EI’] con ns very ew I mpurities one can al so expect

an acti on mglﬂg n%ﬁﬁsugr% ! 65T p LIS AUSILALE a0 R0 HALAES, B

t he opti cal’ ront sur

:"Lﬁ‘ﬁicé'f"”aqﬂﬁ %ﬁaﬁl o toﬁt@%fs%%fé gfl(%??ﬁ?gﬂiyt&ff%l %@E&%ﬂ% %mﬁ%}%@%
EL 193 1.44
where T X TerbRAaRRnIPgHe cp gsmbr U iRHG ) nFaberdda i Ao stike

| i ght source of the exposure light EL, it is_possible to shorten the
wavel engt hthedirst/spbstiaietaged, Tpen axerplateadyreteming ol Tontbe coxmbdevieq &
P, to obtain high resolution Al so, the depth of focus is expanded ?y
appr ox1@rat sloyesthe firppsubstrigstages up\pardimﬁbﬁ . dirgetion), apdhis first pplagldar 4
wth it being inair, soin the case where it would be permssible to
ensur e t heheldsrhelcay membér Wepiny held Hyotha seahmember 218s e In thiswipersation,tbyi s
used in air, it is possible to further increase the nuneri cal
aperture otortiodirprthe motémxnt opthe diadt sebpirhte mapt 4 sehdhat elsoffifiit arem4Fpr oves
on this point as well. 20l n the above enbodi nents, an optical el enent
FL is att aptetllel ontheefirbts0bstrati¥tagel4 passes below the cap member 30 being held by the
seal member 212, the amount of movement in the -Z direction of the first substrate table
15 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
20  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

25  cap holder 4C into contact can be made small.



the projection optical systemPL, and this optical elenment FL can be
used to adjust the optical characteristics, for exanple, the
aberration (spherical aberration, coma aberration, etc.), of the
projection optical systemPL. Note that an optical plate used for the
adj ustment of the optical characteristigs of the projection optica
system PL may al so be 25 used as the optical elenent attached to the
front end of theFlGt 89 doiwsan eaphple af a syss irewhieh a stef 5@ch@s thdt shovayindI&o
be a plane-parallel plate (cover glass or the like) through which the
exposur e | gghyfolthed ia padigity @ Bassp hoMwendt BT 6f thesubs@die pagssis e the
between the optical elenent at the end of the projection optical

system PL ahfeldesoribeld 31 thdtBolinhi. S T thiftBbddanéMiSwhdnake Rist dubsieitélsthdad 4
the 5 optical elenent may be fixed firmy in place so that there is

no movenenis GbvelitRonP ik 18R] arbd SFPRUNIHR 4:8a SPEoRE BRI RmehAiditmdic iR
bei ng an optical elenent that can be replaced. I'n"each of the
above egbodj fd : r i | G

Pt veort ¢ ey SFar Dy POIMBAH GlaS: Blofap T QA SiecltRy bl b op pSEa
substrate P i

£l ith Liqui b ' t 00
apt oyed | MetireH 208 De Pt Bt Ak 8 36" REPEAM B, BlsDhaneo
is f t t h f f t trate P, d th
space 1111 by PROTPGJa. Seprincaty B ReRerendfl Bbmat oge (L oR0¥ pMEm 1
each of the aboye enhodi nen is configured with the opti cal th
space on tﬁ‘?;m’ieﬁtﬁvlﬁél-lgg’éﬁl%apsho rlé?S: optee I%‘%{Jﬁ %awee‘ft@?e"mosﬁ{%n!ch\’é‘ ﬂé‘g‘g“d
filled wth liquid;, but a projection optical systemmay al so be
adopt ed inawﬁﬁgﬁatﬁ@e@m memberé: heinegiekblpvethe feal memp At - Byduemspnte of
the optical elenent at the end is also filled with liquid, such as is

di scl os@d the caCRemberdheainmirid bypthisistal atcimbar Na. canbe 20024yapiidy pegsed to the
Note that the liquid LQ of the above enbodi nents is water (pure

wat er), bufirsttapneojddodCa | i qui d ot her than water. For exanple, if the
i ght source of the exposure light EL is an F2 laser, this F2 |aser

light will not pisslatiinisightrobde®ice 73@n tbgrdl thguhalelm@ninef\thdxecoridGubgrate
exanpl e, a fluorocarbon fluid such as a perfl uoropol yether (PFPE) or

a fl uorocagthgds Qich thdi@e saventiZare@SEY pdsSes@dblo® the c4pafiémbdi30baig held byhhs
case, liquid-affinity treatnent may be perforned by for exanple

form ng, OBeal RRmBEY 112G heh T RBSRIC b Mald st RS posfiivhél ih e Birl BieR SPB ign of
a material with a nolecular structure of small polarity conprising

fluori pe. | &bk thirl brda $Pa 1S R RS 3iAIsP1 iR oldS o cBSselhiEseblitaf LQ
i quids that have the transmttance
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
20  seventh area 5FDb 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

25  member 212, the first substrate stage 4 (second substrate stage 5) is moved from the first



25 with respect to the exposure light EL and whose refractive index
are as high as possible 153 and that are stable with respect to the
phot oresi st coated on the projection optical system PL and the
surface of the substrate P (for exanple, cedar oil). Mor eover
as the liquid LQ aliquid with a refraggtive index of 1.6 to 1.8 nmay
be used. Furthernore, the optical elenent FL nmay be forned froma
quartz, or afaSRY @ ihalthifl abkd $PR whilg ReddditRitacddny el devileX dohiesls idvatmedt
quartz (for exanple, above 1.6). It is to be noted that as for

substrate Br@f feachbsahtetshige 4?&%&&%§ﬁfa&é3§£§emitﬁﬁ@ﬁe§ﬁﬁm%a oy a
acC

sem conductor wafer for manu turing a sem conductor device, but

al so a gl aﬁﬁﬁg@%ﬁﬁfg@ﬁ@% Bel Sy SR &35 n%%aﬁepmé}dsﬁﬁﬁre& MehRE 2{2r a

thin film r a mastef nmask or retic synt hetic

quartz or %éﬁlmoﬁgﬁ%g etc. can be used. 10As for exposure
, 1N a 1510

appar at us n to a step-and-scan type scanni ng exposure
apparatus (scannji.ng s er)...n which.while syn nQusl ing th
Tkt nd the. i LREEbedo bl PRGN REINONR S W ek oG
a step-and-repeat type projection exposure appafat te in
o et ne aeREe, b RorBhe e s Sr R TG tERP B BE Kt Bl BR e |

condition that the nmask M and the substrate P are stationary, and the
15 subst r af@beliments grecdenated thepame (eferensesynpels and desaiptiantpereof is
Moreover, as for the exposure apparatus EX, the present invention can
be appl i edsinwplifipd exgraidtad-e apparatus of a method in which a reduced
image of a first pattern is exposed in a batch on the substrate P by
usi ng the proj ecnifda: Ypraflcatingsspsfhean?Kbare prvided en side facésyofdhd spbstrate
proj ection optical system having, for exanple, a reduction 20

magni f i ¢at table 43F of thBfirshhuibstnatel stege 4 otSimidadlyudehatenthfendbotinmgt, ahaasmemngnt
inthe state with the first pattern and the substrate P being

subst ant i aligiyt ts trizbsupaipasitionlinfolhationdagre, Z-iviedipscase fir thefirendubarnteapelie
al so applied to a stitch type batch exposure apparatus in which after
t he (substrate table 4T) is emitted from a Z interferometer 2Pz. 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
15  comer on which a reflecting surface 2Kb is formed on only one among the two adjacent
side faces, among the first through fourth corners El 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
20  the first corner E1. The first corner El 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

25  side face (the -X side face) on which no reflecting surface 2Kb 1s formed, among the side



reduced inmage of the first pattern is exposed in a batch, a reduced

i mge of a second pattern is exposed in a batch on the substrate P,
partially overlapped on the first pattern 25 by using the projection
optical system in the state with the second pattern and the 154
substrate P being substantially stationary. As the stitch type
exposure apparatus, a step-and-stitch type exposure apparatus in
which at |east two patterns are transferred onto the substrate Pin a
partially overl appi ng manner, and the substrate P is sequentially
nmoved can be used. S5Furthernore, at |east a portion of the above
enbodi ments can al so be applied to an exposure apparatus conpri sing
only a single substrate stage, or to an exposure apparatus furnished
with a substrate stage for holding a substrate, and a nmeasurenent
stage on which is mounted a reference nmenber formed with a reference
mar k, and various photoel ectronic sensors, as disclosed for exanple

i n Japanese Unexam ned 10 Patent Application, First Publication No.
H11- 135400 (corresponding to PCT International Publication No. WO
1999/ 23692), and Japanese Unexam ned Patent Application, First
Publ i cati on No. 2000-164504 (corresponding to U S. Patent No.

6, 897, 963). The types of exposure apparatuses EX are not limted to
exposure apparatuses 15 for sem conductor el enent manufacture that
expose a sem conductor elenent pattern onto a substrate P, but are

al so widely applicable to exposure apparatuses for the manufacture of
liquid crystal display elenents and for the manufacture of displays,
and exposure apparatuses for the manufacture of thin filmnagnetic
heads, image pickup elenents (CCD), mcro nmachines, MEMS, DNA chi ps,
and reticles or masks. 20 In each of the abovenentioned enbodi nents,
an optical transm ssion type nmask formed with a predeterm ned
shielding pattern (or phase pattern or dimring pattern) on an optical
transm ssion substrate is used. However instead of this mask, for
exanple as disclosed in U S. Patent No. 6,778,257, an el ectronic mask
(called a variable formmask; for exanple this includes a DVD
(Digital Mcro-mrror Device) as one type of



25 non-radi ative type imge display elenent) for formng a

transm ssion pattern or 155 reflection pattern, or a light emtting
pattern, based on electronic data of a pattern to be exposed nay be
used. Furthernore the present invention can also be applied to
an exposure apparatus (lithography sys{gnm which exposes a

run- and- space pattern on a substrate P by form ng 5interference
fringes ontdbheST wikttiat facd? 2Kbarelproeided enl tHraw siddaeys) andithe $8€dnd cap holder
I nternational Publication No. WO 2001/ 035168. In the

abovenent i ggegpededitteOtEnerfa AR hirvRecHAS fck QKb isoahethdn @y bay anhdig
mask stage 3 and the substrate stages 4 and 5 i s neasured using an

i nt erferengg toyaHRMRK dle HICOVENSE thdiRut BUHREE EPRo ES of'®k uppdFishi@stetse dihi S
and for exanple, an encoder system 10 which detects a scale (grating)

provi ded i phe&atdiail @616 5TRYWRAEN HF SRampIB, s the GBSR-dRE 8 iR dmBbdied:] d
systemis furnished wth both of an interference system and

an
encoders s yﬁ{e%@%onﬂ 'Eg%fri@hér%rcgﬁ hp&i&%fd ohgﬁc AR 8 U tlfeq%p%rlssﬁg? e, ff]ﬁ;& the

encoder systemi1s orne sing t measur enent res

BEAEGE G B N R T

per f or med Vi) _ Sy system
L a0 e oL s A L 15, PR B 1
Pat et No. 56| BhE: SSB) Moo RECHEI] LerNed O TASPTAGHE I dRieh
conbi nes patterns of two masks on a substrate via a projection
optical syBrwifed aHde fordsoniceEd opbs appe suifarg|SE of Histsupsgtedable ATt he
substrate at substantially the same tinme, using a single scan
exposut@ | rqj}qtpt_ing surfaces 2Kb are provided on the -X, +Y, and -Y side faces, or on the +X, -X,

and +Y side faces, among the four side faces of the substrate table 5T.

‘When moving the second substrate stage 5 from one to the other among the 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
15  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
20  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

25  2Ka are provided on three side faces other than the -X side face among the four side



As far as is permtted by the |aw 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 25 enbodi nents
and nodi fied exanples, are incorporateggerein by reference. 156

As descri bed above, the exposure apparatus EX of the enbodi nents of
this appli ¢rtd efthé Sabsmate tadbh ofrdedfilsysudsifgddrhdeny avbitht Gt ssbstraty S1age® s

i ncluding the respective constituent el enents presented in the Scope

of Pat ent s nfgvad iBm@he idi@e BIRP HRénARPHiICAFaBEP3 9@ fird Atea tSPE, A6RSEIt HEd
mechani cal precision, electrical precision and optical precision can

5 be mai nt gienfd-suf@raRd4ded dall 88 CortONBE Silch Yisat REREHSY QRScesPRlald HdPphss

before and after this assenbly are adjustnents for achieving optical

pr eci st on Wbl fLERSImI? 36 A0 Y9 ThOUT ABhGIN, Syst ens, adj ust rent s

for achieving nechanical precisfon Wth respect to the various
nechan!gal<§%ﬁ%%ﬁ%dhn@g>adjustnenps for achieving electrical
preci sion w respect to the various electrical systens. The process

of assenbly from.the various, 10subsyste 0,t exposur e appar at us
"hcl udes mechant N &I EEPRIAER AR, ol B Al DA On
connections, air pressure circuyit piping connectionps, et¢. anong the
various suB¥yRAneR thesgipesser yﬁiye%lmw @eﬁr@t@wggf%g@wﬂwnﬁ%

t hese variqQus subsystens to the exposure apparatus, there are the
processes @denotaddhe fameefesanse puniply and descripiiondbareafds smphfied enpmittghen
the process of assenbly to the exposure apparatuses of 15 the various
subsyst ens has elndleqjt,en%\ibnoagh 134k smhtdiments, theeaponenakir 38 moheldiey ¥ sgal ous
preci sions are ensured for the exposure apparatus as a whole. Note

that i10i smembtetldbhrel hyhfatminhe ganbesfiag 220 betwtert the caapersberd Oapp dreastals
be perfornmed in a clean roomin which the tenperature, the degree of
cl eanl i nesmembtc2]12athe sexd mickrblet 212 holds thbcapnmémbdrBG 913, these caseslahe gapG
such as sem conduct or devices are 20 manufactured by going through; a

step 201 t baivegetht (owes siifak of theiseat manitet 2 Mardnbe @t Qirfieactthdes gn, a
step 202 that creates the nmask (reticle) based on this design step, a

step 203 t hanbeedt) HAE IsUihe poditiéhad iiioh 3 e ZPads difectifEbstR¥dniBe Ras e
material, a step 204 i ncl udi ng substrate processing steps such as a

process thafer®XPNI8HA 1B MenleP3@R rhiSiailBS HuPBER ifihe &59%51{21%&% by

nmeans of the exposure apparatus EX of the aforenentione

enbodi ent ﬁucf\]tﬁ‘at%% ﬁt%%%]%f?\';e SENBhOBE 9 sdal' BeRB RIS Und UShEADE 303 they

process for heating

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
20 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. Pm-shape members 120 are provided on the lower surface of the seal

25 member 212 enabling protrusion and retraction; when the cap member 30 is being held at



(curing) and etching the devel oped substrate, a device assenbly step
(including treatnent processes such as a dicing process, a bonding
process and a packagi ng process) 205, and an inspection step 206, and
so on. 158 CLAIMS 1. An exposure apparatus that exposes a substrate
via an optical nenmber and a |iquid, thg-£xposure apparatus
conprising: 5a liquid inmrersion systemthat perforns supply and

recovery ofhetlb®er suefddetsf the seal merabdri2i 3ithéebert bastrua® e thelowvef surfike
area and between which and the optical nenber the liquid can be hel d;

a prescri bggnauad elenitdpt 12, WERhdBe bibsthte PRYE theirbii lsedvBd kUIATR® stage 4,
position opposed to the optical nenber, is renmoved fromthe first

mover and BetgeRsth 4l 180E: smaﬁi%e%ﬁg%m%m%éﬁgmﬁﬁ%ed can be

hel d; and a measur ement _ I's provided at the
A P i,
Syst em 1 hat ™ BeFSFRE SRR 2 Gt TBBUEY. B¢ Preions gl b R
e 1§ qui avtoh st agE oE g Ak ERPELE PRAHBEF PRBIhhen t he 111t
nover withdraws from.a position 20 gpposed to the oEticaI nenber,,

). ( ; S
renoved from t helbfadfigion fryihe pboxgflepraibife aif-SRAPCHERPRS {H: obprRleesiof fsnber

the liquid can be held; and i ) .
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 ofthe cap member 30.

<15th Embodiment>

Next, a 15th embodiment is explained. In the following description,
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.

15 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

20  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

25  of (for example, three) movable members 171 are provided, lateral to the outside of the



a tenperature controller that is provided at the prescribed nmenber
and adjusts at |east one of a tenperature of an object adjacent to
the prescribed nenber and a tenperature of the liquid. 159 3. The
exposure apparatus according to Claiml or 2, wherein the first nover
can nove while holding the substrate. 4. The exposure apparatus
according to any one of Clainms 1 to 3, further 5 conprising a holding

mechani sm gdadinehdbeBi2t he PpFGEMmeRBEL 1178 '&J@@ésponcﬁn%]ﬂ;hﬁg £25PatIdmember 171 is
apparatus according to Caim4, wherein the liquid inmersion

system CONBfdviiRd aPthB g kR c BB FHRQEa] RV B, Mphﬂvii?%ﬂévi&'ﬁ4?w}ﬁch drives
collection port, and 10t he hol di ng mechani sm that hol ds the

prescri bedﬂ{%ﬁk:%bet hat inttﬂgz%fsgi:%crzlgﬁ%ar?lﬁ%rﬁgﬂ@t ttogﬁe %gc?ﬁ) Fieh®e: 173,

menber are 1n a prescribed position exposure
appar atus accor.di ' [.ej ' | s -
conpri ses %@%@&%@%ﬁ% ((381 ?%uﬁ’él %n\a%lﬁ)gﬂjéeaé‘gglh&%%b%%&?giﬁb@y ?%Vmg
suction_the prescrj bed nenber /. -The expQsure apparatus,.. .
Secor di o 115 S TEAeRee R SRR i AG E RSP B GTFBeG aich s
novabl e mepber, t hat qov%@?rg t,i\i:?3 to. the nozzle nmenber, and a

sucti on hotderlgthe; sealmembeg & i dm therygrt K& Menber to suctions the
prescribed nmenber. 20 8. The exposure apparatus_according to Caim®6
or 7, wherein thWheggmogingghersubsiiate I thecontred devisn 7 persithedia/ipg dryicgdd+

closer to the prescribed nenber than is the suction hole. 160
to raise the movable member 171 such that the lower surface of the movable meimnber 171

is higher than the lower surface of the seal meinber 212, that is, such that the movable
10  member 171 does not strike the substrate P. 'When using the holding device 170 to hold
the cap member 30, the control device 7 uses the driving device 174 to lower the lower
surface of the movable member 171 below the lower surface of the seal member 212 as
shown in FIG. 92, and uses the suction hole 172 provided in the lower surface of the
movable member 171 to suction and hold the upper surface of the cap member 30.
15 The movable member 171 1s 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
PX 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
20  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 inember 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

25  (metal) material, as the holding device to hold the cap member 30 in a prescribed



| i quid, the exposure apparatus conprising: a first nover that
noves in a first area and between which and the optical nenber the

| iquid can be hel d; a prescribed nenber that, when the first
nover withdraws fromthe optical 5 nenber, is renoved fromthe first
nmover and between which and the opticajsgrenber the liquid can be

hel d; and a neasurenent device that is provided at the

pr escr i bed positidrat reddtidn e the ealmembpr 2I9¢ & dbdck Whiak uses ieagheticfOrcd Qa thgnet
exposure apparatus according to Caim9, wherein the nmeasurenent

devi ce neagiifslal)ié RElTRD QAP nMRKBPSEY Be hde@ht . 11. The exposure
apparatus according to Claim9 or 10, wherein the neasurenent device

measures a surf ageash &f the MoveliBsPBEA ath (ARIBEY 5th tRibodidentt NBe BRRIILE

apparatus according to any one of Clains 9 to 11, wherein the

Teas ur eeNyCdgy LGS oIRASU £k Sa2hn Chudifeckblthbuy i thdchp rthber 20 can

exposure apparatus actording to any one o 0 further 20

monber  ndeBsiARThaR, 90 R Coldiadol RLEYIABHA rONRBRRTFRGARE |
t he neasurenent devyj 4. The e

any one. of SO BPRECIS 0 ormed F i ATHReTERn T &) WG hel 5 a Bog Cog MY
o D RSB S TR 20, S 25 RS v
accordi ng tSlgngp)y one of Clains 9 to 14, further

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
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,

15  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

20  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.

25 In each of the above-described tenth through 15th embodiments, the substrate



conprising a control device that adjusts exposure conditions based on
measurenent results fromthe neasurenent device. 5 16. The exposure
apparatus according to any one of Clains 9 to 15, further conprising
a tenperature controller that is provided at the prescribed nenber
and adjusts at |east one of a tenperatiqpe of an object adjacent to
the prescribed nenber and a tenperature of the liquid. 10 17. An
exposur e apbisaTUST ileaioved ppsad (i thebB diradtien)/(sec BIG. Dfitih oaler tianthe capand
a liquid, the exposure apparatus conprising: a first nover

that noves piethber 30 kidld bR ded Mbmibet DER hdWhE € Wadrst 4TS SCRifitedubsmier
the Iiquid can be held; 15a prescribed nmenber that, when the first

nover w t heltragefﬁe% a8 Fof Bﬂ{&ﬁhia@ta Iautrfﬂfgiﬁﬁe supPork ﬁi&”@ﬁ‘a‘%ﬁnf IlQF‘shﬂﬁ)rlfiﬁg Bt

nover and be n which and the optical nenber the |iquid can

hel d; and ., mb@r il rfpgljr ofHded @1&%%9@ delick %ﬂdeﬁh@gegyﬂqgﬁgerﬁtuw&e

prescrlbed ne er usts at |east one of a tenperature of an

obj ect  adj gcs(gt%}egu&bguc%ragﬁfsu[ope%% WSB?{] e 0 P EMRSLALHE Bt e

l'i quid. cé nand uring - me uses exposure
posur o mesgacrL o oA SRl S e o A 6
lquid, t hﬁugz?l%rq)()d Cfoanr sboﬁ1gt'he substrate table 4T, 5T and the seal member 212 may be
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 moved in the
Z-axis direction.
In each of the above-described tenth through 15th embodiments, when the cap
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
15  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
20  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

25  (measurement marks or similar), may be positioned on the upper surface of the cap



exposing the substrate held by a first nover, the exposure conprising
5positioning the first nover in a position opposed to the optical
menber, and di sposing the liquid between the optical nenber and the
substrat e; hol ding the liquid between the optical menber and a
prescribed nenber, the holding of the {4iquid conprising renmoving the
prescri bed nenber fromthe first nover, and retracting the first

nover fromutehdepddiahd presaribpd seasuramdniremaypiid waformedehen thaoap member 30 is
10executing a prescribed nmeasurenment using a neasurenent device

provi ded abeihf Geldbe3ied Jehiedermiberle? (or h3RlingAlevixpogur e met hod for
exposing a substrate via an optical nenber and a |liquid, the nethod

conpri sing: 15expRskdisd 1.8 S4RTE iRta8o el EbdA¥ménts ddnirisBMeE wateDe Pure
exposure conprising positioning the first nover in’a position opposed

to the optLGal LIEMSK eglﬂgthgf i§%%ﬁ'¥si}%tdiﬁéﬁ%%§@ WRE ot henieRidued}

menber and the substra ol di'ng the liqui d befween the

0Bt 1 cal 5 e phELe AN PoRES L TREH ARTHRE nobbRer MO0 O HBRRLASAUA o

COI'TpI’i Sl ng renovin € Pprescr rom nover,

and retracting the first nover fr t he i tion.opposed to.the

opti cal neﬁ%bé‘g?tegnoa oh e OPtICégjieﬁ%ePg%n ets)’lggzzlsi["l‘ %drq%iémgllfop%e £ gﬁﬁg?sa QUre of
an obj ect %%;ace to the prescribed nenber %gd.a tquerathre of the
i quid, usPOG™K SEisrpar dieFrererniy gid piains /8y R MBRR IS IO BH5AT &Fhg:

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
exposure light EL. with a wavelength of 193 nm is nearly 1.44, so 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

15  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.

20 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

25  used as the optical element attached to the front end of the projection optical system PL.



exposing the substrate held by a first nover, the exposure conprising
positioning the first nover in a position opposed to the optical
menber, and formng a liquid inmersion region of the |Iiquid between
the optical nmenber and the substrate; 5 noving the liquid i mrersion
region fromthe surface of the substrajs to a surface of a third
nover, the novenment conprising noving the first nover and the third
nover togetthdtmay alsabsh plaae-pirakiel tohude (cpvemglass diythe tikgalbagit which the
noving the liquid imersion region fromthe surface of the third

nmover to aegposiRtghOfL & abRa6pPeksnover, the novenent conprising noving
the third nover and the 10 second nover together, in a state of

ei ther proxim tywhen gRRigRizh pAddsire between % RREdNBleibR 5 tHThd 8 @ehel d
by the second nover, via the liquid noved to the surface of the

second nov foe'/ectiglg optidABsyRteROBLU LR tHSEJB@Qat@‘P%HEiH% Ege 1}0%&'1&# BY faduid R ey, tﬁiﬁg

the third er prevent's 15col 1 sion between I rst nover an
second ver.. nga | | %} 3 1{@9 tical
exposur o maptsshdemedt e TR HEL ROERAIRT Aby RS of i optice
exposure apparat ys .t E]at expose substrate vi.a,an tjcal _nenber and
o @i quid,  EREeRNE PE iy are bt i guacel Schient (i i e il
that noves in a prescr| He area, t.he prescribed area congrisin
first area oppo (fa%boﬁt "e‘%ﬁ’ﬁ? FE‘B?‘LWEWEE‘?DFE@@%%W eé?é%y il’éf"h’r‘ﬁ?‘ tﬁer om
the first area, and a third area between the fi rgaté area and the
second ar e&P2co Beiweenba araiesiien optical sysiseRl althe sxtrsn ol @e Sybsiratg Prip filled
nmover in the prescribed 164 area; a first holdi n% devi ce 't hat
rel easabl ywi|ligyidd.Qsrhuts & porfigdraeniay bs gmalpyedingehieihpryseglagsowhish is a
optical nenber when the first nover and the second nover are both
di st anlOf r pmelldieldté elementy is dor 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 configured
with the optical path space 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

15  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,

20  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

25  with respect to the exposure light EL and whose refractive index are as high as possible



5a second hol ding device that is provided at the first nover and

rel easably holds the prescribed nenber during exposure of a substrate
held by the first nover; and a third holding device that is
provi ded at the second nover and rel easably hol ds the prescribed
menmber during exposure of a substrate jgld by the second nover,
wherein the second hol ding device is provided at the first nover such

that, whenaddthht A8shBE MWithGedpoet th HePho@refst ¢datdnaBe profedon®itieel syste@m
the first holding device to the second hol di ng device, a novenent

di stance obr t:p@ tHelstFhceBIVIR subktfie P [18r éxakdptt, 8sdAof)0 the first area is
shortened; and the third holding device is provided at the

second rover s ucﬁo%e‘&%r as\WEhuid BOSS Baufid R hherdealdindsk of 1.6 Re1 .8 may be

S
prescri bed menber fromthe first holding device to the 15 thir

hol di ng deyige, padBNERR L olioh BRI bRPySRHARTAIRYS alt A% bferia

third area t area I's shortened. e exposSur€ appar at us
accordipg to,d,ai.m 2 wher ei n, t first ver ha u rners

it 1 ohac AP e Fap R i el oflrd T e B AR B2 TS

t he four corners, .the second hol di devi ce s _positioned.at. a corner
cl osest to the ZI;SF’\@ Pnﬂ@ﬁ@@aﬁl\#‘@ﬂﬂ’gﬁfge iogg?clhr?é@?ralbf”ée'ﬁ?fgﬁl?qdoned in
the third area; t he second _nover has four corners positioned

around a sEHRedimeRts ot quiyyr seRCoRdYCNT gVt ler manki{artaringa seucqogigtor device,

corners, the third holding device is positioned at a corner closest
to 165 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 pattern of the mask M is scan-exposed, a step-and-repeat type
projection exposure 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

15  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

20  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

25 by using the projection optical system, in the state with the second pattern and the



t he optical nmenber when the second nover is positioned in the third
area. 26. The exposure apparatus according to Claim 24 or 25,
wherein a position of the second hol ding device on the first nover
and a position of the third holding device on the 5 second nover are
determ ned according to respective novgggent paths of the first and
second novers when noving fromthe second area through the third area
to the fir stbsaae®. being fubstiigialx pasenaey. appakiadtiich Gpcenpdiurg apparabhisab m 26,
wherein the first nover and the second nover have substantially the

sane shape s@pand OtcE 8ipe exposure Eﬁa:ﬁt'ué il wHTEHY 8ifle R o fR€tei aRNFAnBRNEd onto
nove fromthe second area to the first area over substantially the

same pat h; a@dhstrate P inld ParRAS v @ipphis rﬁeﬁﬁexs esORe siRirate PYs RueARIPN € he

first nover is substantlally the same as the position of the third
hol di ng deyjG&4 aﬂgkq§(§econd nover. 15 28. An exposure apparatus
t hat exposes a substrate via an optical nenber and a liquid, the

exposurﬁeappar atlg’\?h%%g a%lléagtea ortlon of the ﬁ)ofvé Erﬁﬁo ¥1§§ %rpaqéoﬁgoa ﬁedtﬁ a

prescribed area € prescri a conprising a posed
to the optical nenber, a second ar a dlé Q% fromthe first area, and

a 20 t hi rd*APRSWE FHRAEFUT FENRFISIg Oy Rl e 88% G 104 ar“eeépc’sé“ Second
R SRR bR T e, B RS

prescri bed nmenber_ so_as to be gpposed to the opti menber when the
first novePtaghen Vhish soremedmizéiense gepbeniomser ‘é’%thﬂtfefﬁli%?ﬁ PHE a1y st

ar ea,
vartous photoelectronic sensors, as disclosed for example in Japanese Unexamined

10  Patent Application, First Publication No. H11-135400 (corresponding to PCT
International Publication No. WO 1999/23692), and Japanese Unexamined Patent
Application, First Publication No. 2000-164504 (corresponding to U.S. Patent No.
6,897,963).

The types of exposure apparatuses EX are not limited to exposure apparatuses

15  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.

20 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

25  non-radiative type image display element) for forming a transmission pattern or



166 a second hol ding device that is provided at the first

nover and rel easably holds the prescribed nenber during exposure of a
substrate held by the first nover; and a third hol di ng device
that is provided at the second nover and rel easably hol ds the
prescribed nmenber during exposure of ajgubstrate held by the second
nover, wherein 5the first nover and the second nover nove fromthe
second ar eeefleotidthatttin; st a Agle amittieg patehs basetlioalelegtrotie dstaoa patehi todred

a position of the second hol ding device on the first nover is

subst ant i akkposéddapBeBseds a position of the third hol ding device on
the second nover. 10 29. The exposure apparatus according to C aim 27

or 28, wherein thaiehst ﬂ%@&enﬁﬁder{tibﬁ cHEAQKE dppM&d tofﬁﬁ\éﬁp&ﬁievhgﬁﬁaﬁlﬁe
first area and the second area in either clockw se direction, or in

count ercl Oglm%vﬁ?ﬁp}f}' /86 RRich exposesSPrunHAB-sFARPIHER R BRAEALMP RLoRAIENT

to Caim?2 eréin the first nover and the 15 second nover "have

subst a”S i ak.l‘lté/rférgiﬁe ?1%3 tﬁﬁ %%umgfsf‘ %@disq{l%sefl rf]‘(ér e%(lgl?iglzeiiﬁ ?&T%%En&ﬁi’ the

second nhover nove e second area area over

mut ual 1y dif ferent ﬁ%&gﬁ a position of the second hol di ng
devi ce on ?Hbehctaﬁ?%yg' verooﬁ@ga}ﬁrsf erent froma position of the third

hol di ng devi ce he second ver...20 31. An exposure apparat ys
that exposes a ss fuvERGTEnE FBRATRgTS FERBEIe RIS P arHon Fhie
exposure app%éatus gﬁgﬁrhgjnq: . a first pover that noves in
a prescri b8@skastage 3 addhe,pubsieste plagesdranq SdbmersuEsding apjinteriergng gystem
opposed to the optical menber, a second area distant fromthe first
area, and &)25HRWERrahecinvadionisaivt lipied forthis and & AAEPlEHR HERISAEY SHIR a;

10  which detects a scale (grating) provided in each stage may be used. In this case,
preferably a hybrid system is furnished with both of an interference system and an
encoder system, and calibration of the measurement results of the encoder system is
performed using the measurement results of the interference system. Moreover,
position control of the stage may be performed using the interference system and the

15  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

20  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

25  embodiments and modified examples, are incorporated herein by reference.



167 a second nover that noves independently of the first nover in the
prescri bed area,; a first holding device that rel easably hol ds
a prescribed nenber so as to be opposed to the optical nenber when
the first nover and the second nover are both 5distant fromthe first
ar ea; a second hol ding device thajg is provided at the first
nover and rel easably holds the prescribed nenber during exposure of a
substrate hel d his ddseribadrabbvertheaixposarcapparatus EX ¢fithe embmlidengolibisi ce
that is provided at the second nover and rel easably hol ds the

prescri bed apgivhidn id wiahifctarddSuERndling vaivas bty gehs ithiing he repatine
nover, wherein 10the first nobver and the second nover nmove fromthe

second ar egogsfiniehieldrhdnid pradcRRA9Y Ak S%ﬁe‘lﬁ'P'aﬁénQ'dliﬁ{s%mheHﬁés% apﬁlﬂtquon
a position of the seconJ)ho | di ng device on the first nover

different {5om@e Q%értﬂe@ thRhari A prebikiod, eh&ltr‘ijdaf‘ eEt@i\Sh%ﬁ'd %c’éﬂﬁ‘ee‘iﬁ&?%

nmover. 1532. The exposure apparatus according Caim

wher el N t hﬁefrfafnﬂm%ov% eﬁ‘gﬁge E\%% (Pl%r% (%nsgﬁ nﬁg&ﬁ@'&% ah@gﬂér'tﬁﬁt

area and t second area I n C

countercl ockvm d| rc{e #m n f ctlve 1 198 etE Qs ! aroat us
accor di ng PSR 9“ B ET BT A WS 9‘1"’%" a FF“"’H%I%%W‘ g% &E %‘b“& seal
menber that seals the u whi ch ce i.s filled, the space
"ol udi ng SRR, Bttt B oo AR B SR RARN FrEPHET 2
menber, at |least a portion of the seal menber surrounding the optical
menber, wh¥#Equs mechanicaf gystemsy and adgisnent a%@ﬁ%tféutscﬁ%ﬁfm%gream@ it

bearlng formed between the prescribed nmenber and the seal nenber.
respect to the various electrical systems. The process of assembly from the various

10 subsystems to the exposure apparatus includes mechanical connections, electrical circuit
wiring connections, air pressure circuit piping connections, etc. among the various
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

15  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

20  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

25  embodiments, a process for developing the exposed substrate, and a process for heating



168 34. The exposure apparatus according to any one of Clainms 24 to
33, further conprising a liquid imersion device to fill a prescribed
space between the optical nenber and the prescribed nenber with the

|l i quid when the first holding device is holding the prescribed
menber. 5 35. The exposure apparatus ggcording to Caim 34, wherein,
when the first holding device is holding the prescribed nmenber, the

l i quid i nménsinghardesihorg the dévelopsd subpipdty, aadeslice essomblyystepf (inchirg trpatngent o
and fromthe prescribed space. 10 36. The exposure apparatus accordi ng
t 0 any one pfifcedsbadun aLdldicing Poocedsyia bhelingemrogess sadgpackaging proeess)i 208§ and
novenent device that is selectively connected to the first or the
second nnvgﬁh@ﬁgﬁbﬂaﬁpgmaquaﬁ@meen the first area and the third
area; and a second novenent device that is selectively
connected to the first or the second 15 nover and that noves between
the second area and the third area. 37. The exposure appar at us
accordigng to Claim36, wherein, in the third area, connections of the
first and second novenent devices are transferred between the first
and the second novers. 20 38. The exposure apparatus according to
any one of Clains 24 to 37, wherein, when one anong the first and the
second novers is positioned in the first area, prescribed process is
performed at the other one positioned in the second area. 169

a position informati on of the substrate, held by the first or the
second nover positioned in the second area, is neasured w thout

medi ation of liquid; and



a position of the substrate, held by the first or the second nover,
havi ng noved fromthe second area through the third area to be
positioned in the first area, is adjusted 5 based on the position
informati on. 40. The exposure apparat ugsgaccording to any one of
Clains 24 to 39, wherein the first and the second novers each have a
measur enent region, opposable to theCopiMSal nenber; 10after the
prescribed nenber that had been held by the first holding device is
hel d by the second hol ding device of the first nover, when the liquid
i rmer sion region on the prescribed nmenber is noved onto the

measur enment regi e TUTAe Yt | i : 7 | r
are put i o renerRisi e PR R iRAE ob L bl HRYE
innersion.regnﬁn does not ke contact with the substrate held by the
first roviftidahg eXpositeappatatls SOMPUSINgh ey nember that had been hel d by
the first holding device iis held by the third hol ding device of the
second nover, whBauif Famersien systerniiatpIFPrms gy and rasav ey oF thei lisid;
menber i s noved onto the nmeasurenent region, the liquid inmersion
regi on and t he s@ctnovanthermaves ipatfirstrren andlbetweea winch amd thaohticdhat
the liquid of the Iiquid imersion region does not nmake contact with
t he subst meidehildiqh)d dai®eseripnd nover. 20 41. An exposure apparatus
t hat exposes a substrate via an optical nmenber and a liquid, the

exposur e appar af P GHER mhHhtd that, when the fifst iddvet wf@?ﬁﬁs%ﬁ{ afBBsn i N @

£ ] 4

prescri bed area, the prescribed area conprising a first area opposed

to the optical er. . d are i f i d
25t ni r doeasd Bl o pRfEehdy Ruilst SRk i heiPled bty o8
second noyer that nopves inhdependently of the first nover in the
pr escflq be eé’PQ&*}a} member the ligpi F"?'nsleen]Fﬁ%‘%cﬁ“ﬂg devi ce that rel easably
hol ds a prescri bed menber so as to be opposed to the optical nenber
when the first W@ﬂm%@ltﬁﬁﬁcgﬂ'@bﬁ@fﬁﬁd@cf atdhepisearibed anosmben o perfim he
first area;

prescribed measurement.

2. An exposure apparatus that exposes a substrate via an optical member and a
15  liquid, the exposure apparatus comprising:
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;
a prescribed member that, when the first mover withdraws from a position
20  opposed to 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.

25



a second hol ding device that is provided at the first nover and

rel easably holds the prescribed nenber during exposure of a substrate
held by the first nover; and a third holding device that is
provi ded at the second nover and rel eapgbly holds the prescribed
menber during exposure of a substrate held by the second nover,

wher ei n 18t he fThesexpmsaretdpparmbsaecdondimgen Claiac h ol &y evharaire geulirstmmoter can
regi on, opposable to the optical nenber; after the prescribed

menber t habvbathile®smidethd sttktdafte first hol ding device is held by the
second hol ding device of the first nover, when the |iquid inmrersion

region on the prescribed nenber is noved onto the nmeasurenent region,
the liquid imrersion 15region and the first nover are put into

relative potio uch that the |iquid of the |iquidl rsion regi
does not fake chRT SEPOSKS APPHENS,AOIdRE Rerl 1 He CREPS: iy dr -Touthey
after the prescribed penber that had been held hy the first hol ding
devi ce i sCHBPIEsipga heldingmechapismdhatcholds the preserihedanenabesng mover, when

the liquid imersion region on the prescribed nmenber is noved onto
t he neasurenent region, the liquid imersion 20 regi on and the second
nover are put into relative notion such that the liquid of the liquid

I Mer si on5r egi oThdle@gwsieappakias acootdiag toClainUhehsiehst rate held by the
second nover. 42.The exposure apparatus according to C aim40 or 41,

wherein a pl urafbtiguff inthelsidr §23RnAtSnHiRles @dzPR MeRBE Bivaig #86bply port
25after formng the liquid i mersion region on the neasurenent region

and 171 .4 a collection port, and

10 the holding mechanism that holds the prescribed member such that the nozzle

member and the prescribed member are in a prescribed positional relation.

6. The exposure apparatus according to Claim 5, wherein the holding mechanism
comprises a suction hole that is provided on the nozzle member to suction the prescribed

15 member.

7. The exposure apparatus according to Claim 5, wherein the holding mechanism
comprises a movable member that moves relative to the nozzle member, and a suction
hole that is provided on the movable member to suctions the prescribed member.

20
8. The exposure apparatus according to Claim 6 or 7, wherein the supply port and

the collection port are provided closer to the prescribed member than is the suction hole.

25 9. An exposure apparatus that exposes a substrate via an optical member and a



perform ng a prescribed nmeasurenent, exposure is initiated froma
shot area close to the neasurenent region anong the plurality of shot
areas. 43. The exposure apparatus according to any one of Clains 24
to 42, wherein 5when a plurality of shpiy areas on the substrate held
by the first nover are successively exposed, exposure ends at a shot
area cl osHqiid, theexp@orrupphahdicomprieingce anong the plurality of shot
areas; and when a plurality of shot areas on the substrate

hel d by the SecORRsRGOE BRE RMNEE IR HRk hrXBRP Cweex RARHE GneNHS o%hcﬁ
shot area close to the third hol ding device 10 anong the plurality of

shot are f pparatus that exposes a substrate via
an optica nm%% %g g ﬁ#éﬁyﬁ, t he exposure apparatus conpr|5|ng

a first nover that no scrib t he SCri rea
omor Lsi oo 168 PretRbe melude et Blhed e S5t nayelmRhERYE L AGE o, GBtica
area distant fromthe first area, and a thlrd area between the first

area and WREbeivemoNpd Fomythe diseiaovesaad between ichsand ihe prticab mempepthe

the first nover in the prescribed area,; a first hol ding
devi ce t hhquid ehebs hdltlyarddol ds a prescri bed nmenber so as to be 20
opposed to the optical nenber when the first nover and the second

nover are both ghhamémédt@evichend: id proviie@at the pi@eabell embenghddeyfos@s a
that is provided at the first nover and rel easably holds the

prescri beg 0BH8 madkikngnexposure of a substrate held by the first
nover, %ﬁa th?rd holgﬁﬁg device that is provided at the second
nover and rel easably holds 25 the prescribed nenber during exposure
of a substrate held by the second nover, wherein

10 10. The exposure apparatus according to Claim 9, wherein the measurement device

measures information on exposure light.

11. The exposure apparatus according to Claim 9 or 10, wherein the measurement
device measures a surface state of the optical member.

15
12. The exposure apparatus according to any one of Claims 9 to 11, wherein the

measurement device measures a state of the liquid.

13. The exposure apparatus according to amny one of Claims 9 to 12, further
20  comprising a transmission device that is provided at the prescribed member and performs

wireless transmission of measurement results from the measurement device.

14. The exposure apparatus according to any one of Claims 9 to 13, further
comprising a storage device that is provided at the prescribed member and stores

25  measurement results from the measurement device.



172 when a plurality of shot areas on the substrate held by the
first nover are successively exposed, exposure ends at a shot area
close to the second hol di ng device anong the plurality of shot areas;
and when a plurality of shot argas on the substrate held by

t he second nover are 5successively exposed, exposure ends at a shot
area close to the third hol ding device anong the plurality of shot
areas. 45. The exposure apparatus according to Claim43 or 44,

wherein 15 Thé estbsduad Gpphratuiesitoidig $6Qnyab@R oEXORERE d a5 t140Tuithe
substrate held by the first 10 nover and the second hol ding device is

shorter t Pﬁlﬂ]%lgsl%sdt &dHtfol ﬁbi@@e{ﬂa@gﬁgﬁg %&R@uretb REnRHES Rgsteg A thehfifement

second ho vice, a i stahce between the shot area

exposed Iastlgﬁ tQE substga%g hq]d by the second nover and the third
hol di ng d BSOS e meg e Heﬁcﬁistance between a center of the

substrate and the third hol ding device. 15 46. The exposure appar at us
according to any one of Clains 24 to 45, wherein the first and
t he second novers each have a reflecting surface that is irradi ated
by neasur &éent Thelerposire @ppurius sactewiing doreamy ofe pdsClaims % b dbmdiitier
of the first and the second novers; and 20when noving fromthe third

area to tbempdigisg aateddperamd/ eintiofien thwp ik ngovidednat ke fprésstibad @geniber tdnd
third area, novenent of the first and the second npbvers is controll ed

e L L0 e, e i o
temperature of the liquid.

10
17. 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,

15 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

20  temperature of the liquid.

18. A device manufacturing method that uses the exposure apparatus according to
any one of Claims 1 to 17.

25



a fourth area that is substantially flush with a surface of the
substrate held by the first nover, and a fifth area that is forned
such that a distance fromthe optical nenber is |longer than that for
the fourth area, are formed on the firfgg nover and are |ocated

| ateral to the prescribed nenber held by the second hol di ng devi ce;
5a sixth area that is substantially flush wwth a surface of the
substrate held by the second nover, and a seventh area that is forned

such that 1ghe di:pLafssetiaid Re RikitAl sulBiRevid i dRERhehbAnAquid,

for the sixth area, are forned on the second nover "and are | ocated

| ateral t i menber held by the third hol di ng device;
and when ﬁrrlgweﬁlé&{(?%ﬁré*s%géjt hird area to the first area, and/or from
the first area to 10 t&e t@i}rd areﬁ;i novenent of the first and the .
second novers | SPOSHEr Bl SePsigten helthibYt Re TFYF 710V deh EXRASYEN CAMRFISING
pass bel ow the prescri bed nmenber held by the first hol di ng device.

48. An ®expbetiieningihgiustusoven i 2 pagiiceapneseditosthe aptécal mgmbar, epd disppsing the
menber and a 15l i quid, the exposure apparatus conprising: a
nover t haliqidbdiswvean shihsyitical meabel andthaxmbetratn; t wo- di mensi onal
directions, the nover having substantially a rectangul ar shape al ong
the two-di nensi giadingthé eighidobstiveen the optichl hfeinbRp lafld AgpEQYibe® ridhiler, the
rel easably holds a prescribed nmenber so as to oppose the optical

merber "‘hﬁéldfng%fffﬁé’ ﬁhuﬂd}ooﬁiﬁg%tre&BQ@gtﬁg \;/)Ha%lji 'm %%%Téﬂﬁgfsggﬁg}ér,

hol di ng devicé€ that I's at t nover and rel easa

prescri bed r ri-ng_exposure, of the substrate held. b he ver;
b iRt 60T Pl BORYR T o i GRABSRA R fe DRl L e ol o
anong, four side faces of the nover, to nmeasure position infornmation
for tHe nover iKeAUENG BRICPGIPCP SIBUHEMERN UEE HIEFUTINRAL AFvienRioydaf at the

directions, wherein 25the nover has four corners, opposable to the
optical netebsibed arambet.74

20, An exposure method for exposing a substrate via an optical member and a liquid,
the method comprising:

15 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,

20  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.

25 21. An exposure method for exposing a substrate via an optical member and a liquid,



t he second hol ding device is positioned at a comer at which the
reflecting surface is forned at only one side face of the two

adj acent side faces, anong the four corners of the nover. 5 49. The
exposure apparatus according to Caimgf wherein novenent of the
nover is controlled such that the side faces of the nover on which
are for methetthetho®édmysrisimg surfaces do not pass under the prescribed
menber held by the first hol di ng device. 50. A device

nmanuf act uring U&Eﬂ%@iﬁgt RRt shs@atd MRIEHROSURstaRRARAL HS %ﬁ}%&hﬁﬂ NG nipBisth
any one of Clainms 24 to 49. 51. An exposure nethod for successively

i . ur.al i . : | Vi
on oot i e oot b/ et in®y] BT pR bR B bl flebefl o ¥imith &
i to j.nitiati f t bstrate | d th ., of
DG Tl oo i ipieBdont BBR Ghinoeuf BryeRS te dpricamembelehg APRESe. s

to be opposed to the optical nmenber fromthe first hol di ng device,
and of5 hol di ng BHENgrths drquyd dmmentien rogien Tt dhesuripest af Alae gebstute to a
provi ded at the nover; a second process, after hol ding of

t he pr escsurfred ofrerthied nioyet, kiee mevomaht koingiisigg dewvingethe dirstanoper mnd ghe third
alignment information in a neasurenent region provided on the 20

nover Qppﬁ@&&'tﬁ%étﬁer',[iﬁﬁhQﬂbioﬁéﬂthdf@{’@@ﬁqi or contad; third process, after
acquiring the alignnent information, of initiating exposure froma

first shot ar eam%lrﬁ@ecgé ?ﬁghf&ﬁgﬁﬁéﬁdh%&i’&b Eecﬁ-g?tﬂé‘ sHTRA% BE kg E{i’daig% Yo a

of shot areas; urth process~o ing exposure at a

shot area_close.to the, second hol di ng devi ce. anong. t l.uralit f
Shot  ar eatiFEE B ycsebfy BRCR T BoVerlhe Ptk Rapb dfs B Aoyl ar me
plurality of shot areas on the 75 substrate, of noving the nover
Such 1that seeped B FIdgee n@earst%tﬁa%ﬂ#ée@w&map@itﬁﬁ; WWvice are
opposed, and of rel easing the ﬁrescribed menber fromthe second

hol di ng devi ce, exprsing therubetraigheld dy phesscpndmgverewisdhe liquith maved tq thet
hol di ng devi ce such that the optical nenber and the prescribed nmenber
ar e oppossadface of the second mover.

22, The exposure method according to Claim 21 wherein the third mover prevents

15  collision between the first mover and the second mover.

23. A device manufacturing method that uses the exposure method according to any

one of Claims 19 to 22.

20 24, 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;

25 a second mover that moves independently of the first mover in the prescribed



5 52. The exposure nethod according to C aim 51, wherein the first
through the fifth processes are executed in a state in which a space
on a light em ssion surface side of the optical nenber is filled with
l'iquid. 10 53. The exposure nethod accor@ing to C aimb52, wherein, in
the second process, while a liquid imersion region on the prescribed
menber hef@aby the second hol ding device is being noved to the

measur enment regi on, novenent of the nover is controlled such that
l'iquid of the |adustchdldingrdevize thetgrebaasabde hohista pedseritsdnimambemkd ks tthde
substrate held by the nover. 15 54. The exposure nethod according to

any one Oppgdsed i tiel opticad Inenthte vPheh MedhSt alveer BT WREEECHRAE® mover .are both
measurenent region and the first shot area is shorter than a distance

bet ween t ke, NEASWU afe§gi on and a center of the substrate. 20
55. The exposure matﬁggtac?c’or ding to any one of Cains 51 to 54,

wh inh the dist th d. i devi he | .ast
o ARG R et R SR e RO 7 B B AP g P
device and the center of the substrate. 56.A device manufacturing

met hod t hie PiessEbedimembaaling exbewsRIo b vhsintadelddyahg st srwenandi ai ms

51 to 55. 176 57. An exposure apparatus that exposes a substrate
via an optical s{kiddmiding davice 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 second holding device is provided at the first mover such that, when
10  transferring the holding of the prescribed member from the first holding device to the
second holding device, a movement distance of the first mover from the third area to the
first area is shortened; and
the third holding device is provided at the second mover such that, when
transferring the holding of the prescribed member from the first holding device to the
15  third holding device, a movement distance of the second mover from the third area to the

first area is shortened.

25. The exposure apparatus according to Claim 24, wherein
the first mover has four corners positioned around a substrate held by the first
20  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

25 of the four corners, the third holding device is positioned at a corner closest to



|l i quid, the exposure apparatus conprising: a placenent table on which
the substrate is placed; 5a prescribed nmenber, the liquid being held
at a lower surface of the optical systemwth the prescribed nenber
when an upper surface of the placenmentjgsble is distant fromthe

| ower surface of the optical system and a support nenber that
supports theepficsstdrike avieanhesecondRibeeris positioned in ththirglaf@aenent tabl e
conprises a nooring portion that tenporarily noors the 10 prescribed
menber and an optical receiver that receives exposure light fromthe
optical systemvia the liquid, and a control portion is

further c ris i i eryls: t e
noor i ng pgérT}t)i onﬂ%&&lﬁ}g aﬁﬁrgﬁs %g&ﬁ@@g?rogqa%gg 4{622? b%%%rglﬁe@nfgsﬁ gﬁ’l Ogﬂrzlaynd
the optical system such th he Iiquid at the |lower.surface. of the
oot onl  o5pRdBoiie driite oh The hut esibnd aweetionos WS Al S Gaserome
the placenment table. 58. The exposure apparatus according to C aim
57, wher epasondaenerarn detcaningé apopeding tareseccize monemprt paths o the frst and
contact between the non-effective area and the liquid is allowed. 20
59. An exgmend soweds wdrtnnoovieg fromi the secosd breh itiabegly ihe thind aget ko thie fastsrem
and a liquid, the method conprising: a placenent step of placing the

substrate on a placenent table; a hol ding step, when an
upper surface of the placenent table is distant froma 25| ower

surface Oy he 9t bk uah s AleolBhgielaHac] bt 2t the T over

surface o

the first mover and the second mover have substantially the same shape and
10 size;
the first mover and the second mover move from the second area to the first area
over substantially the same path; and
the position of the second holding device on the first mover is substantially the
same as the position of the third holding device on the second mover.
15
28. 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
20  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

25  distant from the first area;



177 optical systemw th a prescribed nenber; and a step of supporting
the prescribed nenber with a support nenber; wherein the placenent
tabl e conprises a nooring portion that tenporarily noors the

prescri bed nmenber and an optical receiyg that receives exposure
light fromthe optical 5systemvia the liquid, and a control
step i s furtherasenopdihobling dévier thahis proeded atthd frsbever iasd neleaselbl ytholds
the nooring portion, of effecting relative novenent of the placenent

t abl e andiielfesefibed membysd@ingSi@bsirdaf a futetrhte helddbhybthe Fii® nhdBrand
surface of the optical system does not nmake contact with the

substrate pl acegdugpy ﬁ&&i\ﬁ%‘d@@&@% id SBVRled Pthe @eontNRoRer RAS YEIBasHBYy MOt

according to C aim59, erein, when a non-effective area is set " on

t he substate n.the nop-effective ar and.the |iquid
o ai | onclie Psp 0 AERREE TR0 SREb R Y 6P by Witken
second_t abl es on ich are placed substrates that receive an energy
beam f¥om a pr oﬁhsﬁ{}%ﬂo‘@ﬁﬂl@&}e SEHRAHPVEE MY edFOmR Hie seeqfidereq 'ﬁa?ﬂsg area
i ndependently nmovabl e in two di mensions; a liquid holding
mechani sneYdigubstantiadly she sameneth;snd | ocal space between a | ower
portion of the projection optical systemand the substrate, wherein
20after irradi atipngtibhef shbsdcoad dohling Gevidd omsthe Atsk enovet i substantaltyy the
beam vi a the

same as a position of the third holding device on the second mover.

10 29. The exposure apparatus according to Claim 27 or 28, wherein the first mover
and the second mover move between the first area and the second area in either

clockwise direction, or in counterclockwise direction.

30. The exposure apparatus according to Claim 28, wherein the first mover and the
15  second mover have substantially the same shape and size;
the first mover and 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,
20
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 prescribed area, the prescribed area comprising a
first area opposed to the optical member, a second area distant from the first area, and a

25  third area between the first area and the second area;



liquid, positions of the first and the second tables are exchanged in
order to irradiate the substrate on the second table with the energy
beam and a prescribed nenber is further conprised which
when exchangi ng the positions of the figist and the second tables, is
attachably and detachably set at a | ower-portion side 25of the _
proj ection optieaeconganever shatimeveatindgpendangiad the fingimioer in llee prosertbed
portion of the 178 projection optical system and wherein a
nooring pededj on is formed on each of the first and the second tables,
whi ch tenporarily noors the prescribed portion renoved fromthe | ower

portion of the prpiedldiap RpideGRht R¥atHKy ol égr&é}ﬁﬁerdoﬂneﬂ%ﬁ 5PRs it be
further conprised which, "controls novenent of the first and the

second ta [ i1 ' r
state i opcapd fdb bl i ndl SISt HoBe dd oY SRGnd BERESE, Born
of the first tabl tate in which the prescribed nmenber is set at
t he |0§,\er@1§@fl{§8§ﬁ‘%§?g@%6¥m{ he projection optical system and a state

in which the prescribed nmenber is npored to the nooring portion of

t he 10second t abpeond foldimgrdeviseBatis dreided aftthe fagt aenver aed rdeasatdy pplds
61, wherein, after the state in which the prescri bed nenber is noored
t o t he notheipngscpbed memberf during expownelof ahibsirate helddyrthe bt st pwrver; eand
effects a transition, in order, to a state in which the prescribed

member is set af thifthedihg\Wevic®eat isitogided atthe sE®nAmMWRE hhd Fel@igiblg ablds
system 63. The exposure apparatus according to Caim6l or 62,

BB mehbE urfnplekbodiof 1GibS R4 REIdIRRKE &c%ﬁ%rﬁ{oiv&? wherein

wherein e pre
substr at ehh(?l (fi ng portion that suctions the substrate; an
ZOpOSid i ons of tthp%rs $eldnd ﬁlretslegor}l% n%vetr rI]neOerlflI:O%; th%%gcén%eméaet%qgg first area
tabl es” are nutually
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 32. The exposure apparatus according to Claim 30 or 31, wherein the first mover
and the second mover move between the first area and the second area in clockwise

direction and in counterclockwise direction respectively.

33. The exposure apparatus according to any one of Claims 24 to 32, further
20 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.

25



different. 64. The exposure apparatus according to C aim63,
further conprising an alignnment optical systemthat is provided at a
position distant by a prescribed anount fromthe 25 projection
optical system and detects alignnent nmpggks on the substrate, wherein
179 the control portion perforns exchange control so as to
nove the B4rst Thbleepadunngpparhtug Stccqding fa any aonposfi Clamsal4 te33, further
projection optical systemto a position at the alignnent optical

syst em sugimpridhg Tahﬁ%ﬁiii lftme§ien tdRQics agofildl 4 pRE@SHcdAGacE BefveRhNAE optical
close to a mdpoint between the position at the projection optica
system an Isf A - 1ah L ty; i il 8.k he:
Stcond 1 apiaiter 908 g BResBhodd el WAL QR (AR Y e holkife il
al i gnnent tical systemto .the position at the projection optical
system aﬁ@aﬁﬁéﬁ%P?gknbéynw B first table occupies the first path in
both directions, while the second table occupies the second path in
both directions. 10 65. The exposure apparatus according to Caim
64, wherein the nooring portions are provided such that, when the
first and3f.he sEboexposaislapparahe gpogiingdnddaineds, wiereini dpen the, firshiolding
nooring porticon of the first table is positioned on a portion close
to the sedenet: isciléing whe peesérited maembérg thediduid impiersidie dSeeope firai | stppls
positioned on a portion 15close to the first table. 66. An exposure
met hod, CoMpfebSidrPof the liquid to an@ﬁ%h‘?ﬁe?)}esﬁﬁ?féd‘%acé._ndep_endent ly in two
di nensions, first” and second tables on each of which is placed a
substrate to receive an energy beam froma projection optical 20
system a liquid holding step of holding a liquid in a | ocal

space, bet yeen | ower portion of the,projection optical system_and
Che  sibet Pt o T exbostie sppitahs acEmagotcs piy ns: Dl Fas o 1 o Hber
the substrate on the first table with the energy beamvia the |iquid,
of exchan€iPpf1p@Eiti ons of the first and the second tables in 25order
to irradiate the substrate on the second table with the energy beam
via the |iquid;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 that is selectively connected to the first or the second

15 mover and that moves between the second area and the third area.

37. The exposure apparatus according to Claim 36, wherein, in the third area,
connections of the first and second movement devices are transferred between the first
and the second movers.

20
38. The exposure apparatus according to any one of Claims 24 to 37, 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.

25 39 The exposure apparatus according to Claim 38, wherein



180 wherein a prescribed nenber is attachably and detachably
set at a lower-portion side of the projection optical systemso as to
hold the liquid at the | ower portion of the projection optical system
at the tinme of the exchange of the posjdgg ons of the first and the
second 5t abl es; a nooring portion which tenporarily nmoors the
prescri bed menbeposidomvefdrhataom dihkel sabsratgdicld by thé firdterphejseainidomover
optical systemis fornmed on each of the first and the second tabl es;

and a conpgspfionet &R tHeSsetdHd R, iCRBRLIASHthodt mecBRtibh BEIiQlidi & exchange
of the positions 10of the first and the second tables, to control the

order bt veen s PeiEin B the HRAART RO ARG R sdclnd RERRL Shifle rhfled

order, between ein IC I'S noore

t he noori portion.of the first table, state in.whic he . ..

br escr belOmahareRd Sea e B¢ (kS5 oS b onad e st e iedited
opti cal sg;tenl and a state in which the prescribed nenber is noored
to the nobisedgn gerrasdiondpformatigfecond table. 15 67. The exposure

nmet hod according to Caim®66, wherein in the control step, after the

state in which the prescribed nenber is noored to the nooring portion
of the second table, a transition is effected, in order, to a state

in which ghe pregcaipoade apparatts hscofdihg &f arfyltel of @R4inR @4ttd 99, Whel€inof
the projection optical system 20 68. The exposure nethod according

to Aaim66 or L. WNRHE&HE second movRACE Al DS rﬁéﬁs%nﬁﬂpréﬁﬁﬁﬁf %gﬁ%ﬂgle to

tabl es conprises a substrate holding portion that suctions
substrate; an ) positions of the nooring portions on each
of the fitrhgt pgﬁ%r?%mebeé’econd tabl es are 25nmutually different.

10 after the prescribed member that had been held by the first holding device 1s
held by the second holding device of the first mover, when the liquid immersion region
on the prescribed member is moved onto the measurement region, the liquid immersion
region and the first 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 first mover; and

15 after the prescribed 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.

20
41. 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

25  third area between the first area and the second area;



181 69. The exposure nethod according to C aim 68, wherein an
alignment optical systemthat detects alignnment marks on the
substrate is provided at a position distant by a prescribed anpunt
fromthe projection optical system 5 #fad in the control step,
exchange control is perfornmed so as to nove the first table along a
first path fromt &eqoodimoesn that moespndgnendénsly ofphe dst meweardmthe peescribed
position at the alignnment optical system such that the first and the
second t aktees pass each other close to a m dpoint between the
position of the projection optical systemand the position at the 10

al i gnment opti C@'ﬁr@ﬁdl&i&‘fg dideerthhh 1 &8N hol DA ré¥BNIRS AleRibEr 80 2€AOHE
path fromthe position at the alignnment optical systemto the

205151 O Bl 1L SPGBk 6L ol APl LShed s g o
occupi ;s hg?anaergglr}ge H?stt Qreia;n both directions.
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
10 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
held by the second holding device of the first mover, when the liquid immersion region
on the prescribed member is moved onto the measurement region, the liquid immersion
15 region and the first 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 first mover; and
after the prescribed 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
20  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.

42, The exposure apparatus according to Claim 40 or 41, wherein
a plurality of shot areas are set on the substrate; and

25 after forming the liquid immersion region on the measurement region and
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performing a prescribed measurement, exposure is initiated from a shot area close to the

measurement region among the plurality of shot areas.

43. The exposure apparatus according to any one of Claims 24 to 42, 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.

44, 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
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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.

45. The exposure apparatus according to Claim 43 or 44, wherein

a distance between the shot area exposed last on the substrate held by the first
mover and the second holding device is shorter than a distance between a center of the
substrate and the second holding device; and

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.

46. The exposure apparatus according to any one of Claims 24 to 45, 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 mov&s; 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.

47. The exposure apparatus according to any one of Claims 24 to 46, wherein



10

15

20

25

173
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
member is longer than that for the sixth area, are formed on the second mover and are
located lateral to the prescribed member held by the third holding device; and

when moving from the third area to the first area, and/or from the first area to
the third area, movement of the first and the second movers is controlled such that the
fifth and the seventh areas pass below the prescribed member held by the first holding

device.

48. An exposure apparatus that exposes a substrate via an optical member and a
liquid, the exposure apparatus comprising:

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 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
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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.

49, The exposure apparatus according to Claim 48, wherein movement of the mover
is controlled such that the side faces of the mover on which are formed the reflecting

surfaces do not pass under the prescribed member held by the first holding device.

50. A device manufacturing method that uses the exposure apparatus according to
any one of Claims 24 to 49.
51. An exposure method for successively exposing a plurality of shot areas on a

substrate held by a mover via an optical member and liquid, the method comprising:

a first process, prior to initiating exposure of the substrate held by the mover, of
releasing a prescribed member held by a first holding device so as to be opposed to the
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
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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.

52. The exposure method according to Claim 51, wherein the first through the fifth
processes are executed in a state in which a space on a light emission surface side of the

optical member is filled with liquid.

53. The exposure method according to Claim 52, wherein, in the second process,
while a liquid immersion region on the prescribed member held by the second holding
device is being moved to the measurement region, movement of the mover is controlled
such that liquid of the liquid immersion region does not make contact with the substrate

held by the mover.

54. The exposure method according to any one of Claims 51 to 53, 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.

55. The exposure method according to any one of Claims 51 to 54, 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.

56. A device manufacturing method that uses the exposure method according to any

one of Claims 51 to 55.
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57. 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
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.

58. The exposure apparatus according to Claim 57, wherein, when a non-effective
area is set on the substrate, contact between the non-effective area and the liquid is

allowed.

59. 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
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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
mooring portion, of effecting 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.

60. The exposure method according to Claim 59, wherein, when a non-effective area

is set on the substrate, contact between the non-effective area and the liquid is allowed.

61. An exposure apparatus, comprising:

first and second tables on which are placed substrates that receive an energy
beam from a projection optical system, each of the 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 the first table with an energy beam via the
liquid, positions of the first and the second tables are exchanged in order to irradiate the
substrate on the second table with the energy beam, and

a prescribed member is further comprised which, when exchanging the positions
of the first and the second 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
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projection optical system; and wherein

a mooring portion is formed on each of the first and the second 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 first and
the second tables, such that there is a transition, in order, between a state in which the
prescribed member is moored to the mooring portion of the first 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

second table.

62. The exposure apparatus according to Claim 61, wherein, after the state in which
the prescribed member is moored to the mooring portion of the second 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.

63. The exposure apparatus according to Claim 61 or 62, wherein

each of the first and the second tables comprises a substrate holding portion that
suctions the substrate; and

positions of the mooring portions of the first and the second tables are mutually

different.

64. The exposure apparatus according to Claim 63, 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
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the control portion performs exchange control so as to move the first table along
a first path from a position at the projection optical system to a position at the alignment
optical system such that the first and the second 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 second table moves along a second path from the
position at the alignment optical system to the position at the projection optical system,
and wherein

the first table occupies the first path in both directions, while the second table

occupies the second path in both directions.

65. The exposure apparatus according to Claim 64, wherein the mooring portions
are provided such that, when the first and the second tables are positioned near the
midpoint, the mooring portion of the first table is positioned on a portion close to the
second table, while the mooring portion of the second table is positioned on a portion

close to the first table.

66. An exposure method, comprising:

a step of moving, independently in two dimensions, first and second 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 the first table with the
energy beam via the liquid, of exchanging positions of the first and the second tables in

order to irradiate the substrate on the second table with the energy beam via the liquid,;
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wherein

a prescribed member is attachably and detachably set at a lower-portion side 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 first and the second
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 first and
the second tables; and

a control step is further comprised, at the time of the exchange of the positions
of the first and the second tables, to control the movement of the first and the second
tables so as to transition, in order, between a state in which the prescribed member is
moored to the mooring portion of the first 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 second table.

67. The exposure method according to Claim 66, wherein in the control step, after
the state in which the prescribed member is moored to the mooring portion of the second
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.

68. The exposure method according to Claim 66 or 67, wherein

cach of the first and the second tables comprises a substrate holding portion that
suctions the substrate; and

positions of the mooring portions on each of the first and the second tables are

mutually different.
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69. The exposure method according to Claim 68, 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 the first table
along a first path from a position at the projection optical system to a position at the
alignment optical system such that the first and the second tables pass each other close to
a midpoint between the position of the projection optical system and the position at the
alignment optical system, while the second table moves along a second path from the
position at the alignment optical system to the position at the projection optical system,
and the first table occupies the first path in both directions, while the second table

occupies the second path in both directions.



