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 ajdevice nmanufacturing method.
Priority is clainmed on Japanese Patent Application No. 2005-261888,
filed on 10Septenber 9, 2005, and DES&RIBEIMEt ent Applicati on No.
2005- 286487, filed on Septenber 30, 2005, the contents of which are
i ncorporated herein by reference. BACKGROUND ART Anpbng exposure
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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 Document 2: Japanese Unexamined Patent Application, First Publication No.

2004-289128

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



20 known. Patent Docunent 1: Japanese Unexam ned Patent Application,
First Publication No. 2004-289126 Patent Docunent 2: Japanese
Unexam ned Patent Application, First Publication No. 2004-289128 25
Pat ent Docurent 3: Published Japanese Tpanslation No. 2000-511704 of
the PCT 2 International Application Patent Docunent 4: Japanese
Unexani nednemasionalgyylicaton on, First Publication No. 2000- 323404

Pat ent Docunent 5: Published Japanese Transl ation No. 2001-513267 of
t he PCT S5lhtent Datimest 4: AppintwainaamiaidaratenDagphi@mion 6Firs 2pblicsion No.
Unexam ned Patent Application, First Publication No. 2002-158168
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I n an exposure system used in photolithography processes, when the
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be subjecte 0 exposure processing e rently ernore, In

mul ti-gstage type exposure systens, an operation is perforned in which
a plur IngWB%%§B§§§ﬁ§F@“§Eages are arranged in succession on an

15exposure station; and when the Iiquid exposure nmethod is applied to
a mul ti - sthagat Dpgament 6: Japanese Unexamined Patent Application, First Publication No.

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 systemn 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



exposure systemalso, it is inportant that the operation of
positioning substrate stages at the exposure station be perforned

rapi dly, and that substrate exposure be perfornmed efficiently. An
object of this invention is to provide &an exposure apparat us,

exposure 20 nethod, and device manufacturing nmethod, enabling
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the first nover (4) wthdraws froma position opposed to the opti cal
menber ( Flopticdl snenaren\(ield) the dmuid{EQ) icarsbe haddeand (apresenitied mewben(30hilmh
and the optical nmenber (FL) the 10liquid (LQ can be held.
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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), 1s 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

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



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 shich and the optical nenber
(FL) the liquid (LQ can be held; a prescribed nenber (30) that, when
the first capbepertamediinitids staks, o that redectiops ircthe avalabdity i’ﬂgr,of ity exposure
renmoved fromthe first 20 nover (4) and between which and the optical
menber ( Flappirhtaslchgbé shpptdedcan be hel d; and a neasurement device
(100) that is provided at the prescribed nmenber (30) and perfornms a
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(LQ is provided, 5 conprising a first nover (4) that noves in a
first areahd i) maner (M wibdnwstionhthemgtitd enaphard@dl), inearbeved(fFdm thehfirst
liquid (LQ can be held; a prescribed nenber (30) that, when the
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aspect of the invg&;kog,_gv§n when the first nover has noved fromthe
optical miFBRFraFG R the Hawdkbheen the optical menber and the
prescri bed nmenber can continue to be filled with liquid, and
t enper at ur e adj dscomdiing todke thBd@sprst elotheninyenhon, ieven when te fisy moner has
reductions in the availability factor of the exposure

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

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

According to a fourth aspect of the invention, an exposure apparatus which
exposes a substrate (P) via an optical member (FL) and a liquid (LQ) is provided,
comprising a first mover (4) that moves in a first area (10, 20, 61) and between which

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.



apparatus can be suppressed. According to a fourth aspect of
the invention, an exposure apparatus which exposes a substrate (P)
via an optical nmenber (FL) and a liquid (LQ is provided, conprising
a first nover (4) that noves in a first5area (10, 20, 61) and between
whi ch 20 and the optical nenber (FL) the liquid (LQ can be held; a
second nover (5Accordingnovestourthasprstefibic mventiqm @yverp@hersthy fustdndxer aedn
whi ch and the optical nenber (FL) the liquid (LQ can be held; and a
pr escr i bedherenbwd mo3&)halv b aichi witlalriag frabi the bptica thetleden chadlaee betortetheh
of the first nover (4) and the second nover (5) and that, in a state
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exposure apparatus (EX) of an above aspect is provided.

15  ofthe 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



20According 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 nmethod to expose a substrate (P) via an
optical nmenber (FL) and a liquid (LQ is provided, conprising

exposi ng tligwid(iEytheaveen(thy Olbtsdablmbylbar (i) and Hswsebst(atg (P)1 dnel hidiog tiree
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seventh aspect of the i nvention, even mhen the first nover has noved
from t he owimkesl(Flpandahe praseribedanens(3®en t he optical nember and t he
prescri bed nenber can continue to be filled with Iiquid, so that
reductions in tRecifdamsiolthdsdvienth afect of thoinvichBore xpaswhen thefastataerser han
be suppressed. According to an eighth aspect of the invention, an
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and a liquid (LQ is provided, conprising exposing the substrate (P)
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SIUBE? tng a%%?abllstglf%:"tl%g ‘Lftﬁgeﬁp%gw\éﬁggargtggcgpbe suppresserglber (FL) and t he
According to an eighth 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
15  liquid (LQ) between the optical member (FL) and the substrate (P); holding the liquid
(LQ) between the optical member (FL) and a prescribed member (30), the holding of the
liquid comprising removing the prescribed member (30) from the first mover (4), and
retracting the first mover (4) from the position opposed to the optical member (FL), and
executing a prescribed measurement using a measurement device (100) provided at the
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

25  exposure apparatus can be suppressed.,



(LQ between the optical nenber (FL) and a prescribed nenber (30),
the holding of the liquid conprising renoving the prescribed nenber
(30) fromthe first nover (4), and retracting the first nover (4)
fromthe position opposed to the optical nenber (FL); and executing a
prescribed neasurenment using a neasurenent device (100) provided at

t he 20prescri bed\ogerdies to(@3onth aspect of the dovedtion anexperaremghod tasymse a of
the invention, even when the first nover has noved fromthe optical
menber, thebspac@) et wegnichhacapén (EB) andeartiquid #bQ) ishrovided eobinpesing
menber can continue to be filled with liquid, and in this state a
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holding the liquid (LQ between the optical nenber (FL) and a
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the prescribed nenber (30) fromthe first nover (4), and retracting

the first re@acting (o fifst @BVENE) fomithe positRNGHoced 10 thdeptal inembe @I EInd
(FL); and adjusting at |east one of a tenperature of an object (6)
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liquid (LQ, using a tenperature controller Accordi ng

to theqni f.the:.inventi even when the fir r has
moved Fr ot OHESgeregree AP T L, BYT IR coblec TOT ey
and the prescribed ggnber can contingggto be filled with Liquid, and

inthis state téfieiiRAPLIGHPIIRER T Bein YRR, /5P N RGHiFshaover has
reductions in the availability factor of the exposure 15apparatus can
be suppr ese@id fmee Hiediptigalimaerabargthe Bpags peteteen the apsichlmpembéromd than
exposure nethod to expose a
prescribed 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
15  apparatus can be suppressed.

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

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



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 the first nover (4) in a
position opposed to the optical nmenber §FL), and di sposing the
20liquid (LQ between the optical nenber (FL) and the substrate (P)
hol di ng t Rie retrgetian ¢litly fise mazen(4) Femope ophatal menther (HIPL) and a
prescribed nmenber (30), the holding of the liquid conprising renoving
t he prescribed westwling 8Q)e fenthnaspire of thedhvemivereved whea i firgt haedriand
the first nover (4) fromthe position opposed to the optical nenber

(FL); and sa¢dnaGhéveg hhtecaeh asfed Both B oGl Ribet, Ahdspaes Béeh eBPMR opfidal,
the attachnment conprising 25positioning the second nover (5) at the

posi tion Qppose t ! - f : ragtion
of the firg rmgg(? &tezf%} szcgg%ﬁi @h%@bg%@?g@%&r%g’?%ﬂ)‘&ﬁIﬂﬁl“ﬁ’%l\@agor di ng
to the.tent spect, of the.invention, even when the first nover and
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bet ween the optical nmenber and the prescribed nmenber can continue to
be filled with KGNS antlAHY 258 @ Erei1BYMIOR, aNrRXPAGHEE Met1ad; to pXpesefor
of the exposure apparatus can be suppressed. According to an 11th
aspect of stbstraien(Penia anmptisal respbearFb) aet hibghid (L@ isgsevided; bsiprising ( P)
via an optical nenber (FL) and a liquid (LQ is provided, conprising
exposi ng teRposinibibie sabseraleRP) held dylyfirst thovat(4)ytheasxpbdire cohpri €XPPSitiching
conprising positioning the first nover (4) in a position opposed to

the optic : ' i QUi i i - .
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liquid imersion region (LR) fromthe surface of the third nover (53)
to a surf &BktogrsugfagEobabaddnensy 633)( thy movR@epRPEREINEIBONPE Slerfysitovaig
the third nover (53) and the second nover (5) together, in a state of
ei t her pr d¢4) andtthe thirdoootca¢$3) tagathaxip astatgof ¢ithes plostmiay er (dPradnehaviby the
the second nover (5), via the liquid (LQ noved to the surface of the

second novRhidimeréios eegbd K)Grdrh thelshitfacasPie thiff mbhe (Fueatsufhce dfhe
liquid imersion region is 20 noved in the area between the surface
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(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 continuc 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.



According to a 12th aspect of the invention, a device nmanufacturing
met hod 25 using an exposure nmethod of the above aspects is provided.
9 According to the 12th aspect of the invention, devices can
be manufactured using an exposure nethod in which reductions in the
avail ability factor can be suppressed. According to a 13th aspect of
the invention, dcesdpustorthe é%tgasmcugf thexgveniins deGespna ds mansidstiredt e
(P) via an optlcal menber (FL) and a liquid (LQ is provided,

conpri si ngsmgfanrexposupy aiethiod )in tvhidh reduceisns in the pvadlabilitpedtoricaabe t he
prescri bed area conprising a first area (SP1) opposed to the optical
menber (Flghpprassegcond area (SP2) distant fromthe first area (SP1),
and a thlrd area (SP3) between the first area (SPl) and the second
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at the second nover (5) and rel easably holds the prescribed nenber

(30) duri rigstapesithe fbt eas(@Ps),had & thik) arlbe{IP petwten HROMICaroDISH) R ,
wherein the second hol ding device (4C) is provided at the first aner
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(30) fron1the I rst I ng device to the con hol di ng

4C ISt of rs \V t

ron (RoaRHET: bR el sl 5%#? [t R R ol 4 edctibed
hol di ng devi ce ovi ded. at the s 5). such that
when t?ané?eé‘iﬂ?‘?r ?tsﬁé‘s FR)‘;%IPEWS‘EH tOtth%OIeﬂCé mgerg(%ﬁﬁwﬁ%fl)ﬂe ﬁyt ?’P&?ﬁ(ﬂhe
first holdin vice (212) to the third holding device (50,

overen and tha fesongt moTes (Betahtindbsett £05) Tiortb oS pesaraEh el ERe)

to the first area (SP 1) is shortened. 25According to the 13th aspect
of the i ndenie () thitds providedat ehedit thevee{4) andedthsably holds the prescribed

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

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

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 cfficiently



10 exposed. According to a 14th aspect of the invention, an
exposure apparatus (EX) which exposes a substrate (P) via an opti cal
menber (FL) and a liquid (LQ is provided, conprising a first nover
(4) that noves in a prescribed area, th® prescribed area 5 conpri sing
a first area (SP1l) opposed to the optical nmenber (FL), a second area
(SP2) di steapeseflyomthe first area (SP1), and a third area (SP3)
between the first area (SP1) and the second area (SP2); a second
mover (5) that mreesingdepertdapettyoiaic inhentfonl &i expovere apggraius (EXpwhich
prescribed area; a first hol ding device (212) that releasably holds a

prescri bedypehakutsaQle ?‘?vﬁsant t1E£l rRRRRS ALY shdt %?detn@aﬂsp?@ﬁ@af (FL)

when t he flrst nover 10 and the second nover (5) are both di stant

o ovi ded § 2%3&5%?3%@%%%#“&?‘“%3 A éasa%ffe%ﬁ o de éﬁ%ié?%‘éfgéfbed
Tovor | .4) SRR RERIR e hepiee Ba b et REmErL gy <t At (32

second aner (5) and releasably hol ds the rescrlbed menber (30
during expédant drost thg feshimsea @GP ). @rd a Hardiarpy (e betaesn thenfvieareq 6F1) and

wherein the first nover (4) and the second nover (5) nove fron1the
second ar alae {BRR) arca (IR1Y; 4 sacend moeer (O BAE) movesrindedead amiyi cdlthe/fitshmosane
pat h; and a position of the second hol ding device (4C) on the first

mover (4) (h)sln&h@gkadﬁaealafaé b Fiest Bioldth gfevace Q@81 ) tthA ReledsabReholldy 4 $tescribed
hol di ng device (5C) on the second né%gi (5). Accordlngn?g théﬂ14th

aspect of fhg,d ?3/(53%'&19% bd th@bstiGaPMheRBeliFL) ‘%}h%ﬂttﬂé’ﬁl%{)&’éi?éls(ﬁjj

According to a 15th aspect t e ln ntlon an exposure apparatu

(EX) |ch ose sub rat P an ont i.ca

[ au 40 CopE IRBE G Bt Vel Bo bl et u e (D et e
prescribed are e prescri.be ea co risin area (SP 1)
opposed té‘e‘(lﬁ@?‘tﬁ}ttpetdﬁ Pﬁ?é! ratqwﬁ st ROk @ﬁ@daglé%ﬁabs d%hapgeﬁarhed
fromthe first area (SP1), and a third area (SP3) between the first
ar ea ( SP1ymcamker (30) dubiag skpeshtt eracabgtse(P) halddwctbe firshmvayer (B) artdraathird
noves i ndependently of the first nover (4) in the prescribed area; a
first hol diohiingdaicea 5C2 1A} isthratidedhtahs sdabiyd ok eks(Saamt ebasdtbe Holde thze r
(30) so as to be opposed to the optical nenber (FL) when the first
nover (4) pas Gn&élﬁnél%ﬁ*‘(]%]’@j{-ﬁfg dxPdsié 6f DALRrate $PPREld by 818 sebéhdl théwdr (5),

area (SPl); a second di ng
15  wherein the first mover (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 (I.Q) 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



5device (4C) that is provided at the first nover (4) and rel easably
hol ds the prescribed nenber (30) during exposure of a substrate (P)
held by the first nover (4); and a third hol ding device (5C) that is
provi ded at the second nover (5) and relleasably hol ds the prescribed
menber (30) during exposure of a substrate (P) held by the second
mover (5),thevesprd aret KePZ)i a saconbmerer((4) thahuhov¢reindeprodentiyomidhe i) mowere
fromthe second area (SP2) to 10the first area (SPl) over mutually

di fferent (ppinhBe pesdindpest b e holdidddevirqome) thalreieagboendl ¢ea fréseribed
the first nover (4) is different froma position of the third hol ding

devi ce (SGlerbri(h®) s38S W6 HRREd fothe of@PHEiDEr (F ) WiRn IRt HrsPRROGI (4Pf

the invention, the substrate can be efficiently exposed. 15According

to a 16th ven i ch
exposes aﬁ@ﬁ@ﬁt ra(%)IId %E?er\ﬁ) 5'al;rtl’bfoﬂpnql Cal%‘gﬁ?ﬁ%‘ﬁr@ alf%) Efua F'l%%}ll 3/“(‘ EQ)
IS proyided, si.n i.rst ver rescri hed
area, the dﬁmgﬁmba 18 @aﬂc{?ér%me rﬁtd“%‘geﬁ(‘f') aﬁlé%ﬁaggfﬁﬂdscibgageéaﬁeg

t he optical menber (FL), a second area SPZ{ distant fromthe first
area ( SP1)memird (30)dvring cxpesarq dpsypbyeataddmeldty the fisst roven({)spm)a third
20 the second area (SP2); a second nover (5) that noves independently
of the fi meldimpderice(G1) kthat isheopided atrthdsdtond emyera(Sh hndteldasdtdy holddehei ce
(212) that releasably holds a prescribed nenber (30) so as to be

opposed t @résbfib@Pink@Bér FENMEIng(drbdsutb 6Na §dtBtrhte (8] hdlms?ihe(sf&c);ranﬁo&éﬂ%),

second nover (5) are both distant fromthe first area (SP 1

second ho |“§1-L F% ﬂ%}’f?fgﬁpéé&?gﬁt)t Qfﬁtth% §e&9§(§}ﬂo‘g€xd§5?%né)89 $robd S SedBRY Gkeal(§P2) to

and rel easa rescri ur| ng exposure O

Gout odbr Sufe f oL plscswfdl@ama{ly bt bty dng dapsish e %2@?&%' =

hol ds the prescri bed nber % during exposure of a substrate
hel d by t Hevige st gpyver &t dftgrenhom; 3 Rasitignpfithrethird hgktn

(4, 5) each have a msasurerrent region (274, 275), opposable to the
optical méhBkeen {eiscondfmaeser (e prescri bed menber (30) that had 5Sbeen
held by the first holding device (212) is held by the second hol di ng
device (4C) of According to the 15th aspect of the invention, the substrate can be efficiently

exposed.

15 According to a 16th aspect of the invention, an exposure apparatus (EX) which
exposes a substrate (P) via an optical member (FL) and a liquid (LQ) is provided,
comprising a first mover (4) that moves in a prescribed area, the prescribed area
comprising a first area (SP1) opposed to the optical member (FL), a second area (SP2)
distant from the first area (SP1), and a third area (SP3) between the first area (SP1) and

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



the first nover (4), when the liquid inrersion region (LR) on the
prescri bed nenber (30) is noved onto the neasurenent region (274),
the liquid imrersion region (LR) and the first nover (4) are put into
relative notion such that the liquid ofi2the liquid i mersion region
(LR) does not nmake contact with the substrate (P) held by the first
10 nover (Meldingdeyicef (€D thahis pedded atihelsasendmov¢id0) andugteakabdy beldntiteel d
by the first holding device (212) is held by the third hol ding device
(5C) of t heessebandembeaB0) Syringvdr@osurdief 4 subpsirate (PG b Y thersegor@imdr)5),
on the prescribed nmenber (30) is noved onto the neasurenent region

(275), theyckGnd ASTRIhORchRBIONerk kiR)s5) 3Rch 1R 2SECRRANRYREIdTR7AT €
put into relative notion such that the I'iquid of the |iquid~inmersion

region (L f 4. L at

the second!iboaro el ERERRIRkALk: (tL) Rabi B BB E fpher Bl et
t he supstrate e efficiently e ed. cordin 0 17t h aspec
of Ct e nveri P o i ErbadiRe dstise AN S ind Brtesnotesdifut denr SRS o)
via an optical menber (FL) and a liquid (LQ is provided,

20conpri sithfyfiegt moret(4hovhen thuhquié Enmegsiassegian ALR} es theippesgribedmembpe
prescri bed area conprising a first area (SPl1) opposed to the optical
menber ( FI(3Q) ian®ecdooto dhemef{s8RM)ent repi @nt2 74 Y, thm lidued fmmetsicarregioq @FR) and
and a third area (SP3) between the first area (SP1l) and the second

area ( SP2}he firsc@60ad4 MRt %) rdldiat n@i@ﬂ%u&lﬂdﬁpmedigﬂid!drftﬁﬁ liglhg first
nover (4) in the prescribed area; a first holding device (212) that

rel easabl grpﬂﬁgﬁ%e%g%ﬁgiﬁﬁ iB&GhA 2na¥¥|€ EBGhct (A th% gljll?s&]a-%qugelta ﬁg%éaﬂrsi 0

the optic _ when th rst nover second

ol ai K bt ety Rt B re iRl B DL PR bigtb 5 Bl poraine

e e e BB BTl B b BB v Bt

(50 that is provided at the second nover (5) and rel easably hol ds

t he 5pr esdéigbidathmmssipe reg GOILRIomi thgprespibed meenlfer £ B ubsiored entp e hel d

by the second nover (5), wherein when a plurality of shot areas on

t he subst matasuréfpnthretidn §373) ke tiguidtimmeveon fedjony(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)
|



successi vel y exposed, exposure ends at a shot area (Se) close to the
second hol di ng device (4C) anong the plurality of shot areas; and
when a plurality of shot areas on the substrate (P) held by the
second nmover (5) are successively exposigd, exposure ends at a 10shot
area (Se) close to the third holding device (5C) anong the plurality
of shot arasdshe sseomstmipwe (6pare bethidistintfape dte fust artre(SPentecon] haldieg
substrate can be efficiently exposed. According to an 18th aspect of
t he i nventdeoite (40) thxtie prurved et dledfirsismudsr ¢4) adpelsesaibl imldisthe ptesciitdd
via an optical nmenber (FL) and a liquid (LQ is provided,

15conpri sigdmiFer TRYRfuring exposubd\Xa fuBkiftie ) HRPEY @b %rit'?ﬂo@f‘ @)Cﬁﬂi e
in two-di nensional” diréections, the nmover having substantially a

Lﬁfé?ﬂg”hilv.ld@%@?%i% Sb ﬂ%*%‘é%la%ﬁﬂﬁéﬁ%ﬁs e bR et ks
4, 5) i

i st ant 1 ABRRC e BREP BP0 hiE cApRLyS She SEGEHA (P RY ool miter (9)

5C) that is provided at the nover (4, 5) and 20rel easably holds a

prescri bed'hessth athen a@juralityiod @h@m @R dheyfubstrae R)theld by ﬂ,ne(ﬁvyt TheYey (Pyare

the nover (4, 5); and reflecting surfaces (2Kb) that are provided at
t hree si deutcasiégelgmrgecﬂ,@momirdendfsateshc@faretaf{&e)rnbmrto thk sebynd haiding
nmeasure position information for the nover (4, 5) in a direction
per pendi Cuiedice (4C)t diforignhe PlufENg bORL afdhs; @6Y RS a pMIEHE1 0T shéteardiR \balthe
(4, 5) has four corners (El- E4? opposable to the optical nenber

(FL); and s4h&ra E@?ﬁﬁgld%@hﬁé clcBfd ARV (‘5) Qé@ug%@wél? ePIS’onieEl i &Bsgaré‘%r}ﬂ% ata

corner at whic e reflecting sur ace

(e £49 - ortiasel Sl Rol R AP TRt A1 GBRS gglgé’%@%oelu&ahb ol

t he substrate can be. effici
?&ccordmg to the ?ﬂ'.lt‘l aspect of the invention, the substrate can be efﬁcwnﬂy

exposed.
According to an 18th aspect of the invention, an exposure apparatus which
exposes a substrate (P} via an optical member (FL) and a liquid (LQ) is provided,

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



exposed. 5According to a 19th aspect of the invention, a device
manuf act uri ng nmet hod usi ng an exposure device of the above aspects is
provi ded. According to the 19th aspect of the invention,

devi ces can be manufactured using an exgosure devi ce capabl e of

ef ficient exposure of substrates, and productivity can be inproved.
10Accor di digrmead a4 oplytdnegiisdate afithe tweo adiseent sidnfaces ammpp therfeunearherd t o
expose successively a plurality of shot areas on a substrate (P) held
by a noverE(4%4)bJtheindovaen opti cal nmenber (FL) and a liquid (LQ, is
provi ded, conprising a first process, prior to initiating exposure of

the substrate (RkcHhaldd B¥nhd fﬁhﬂg)é@f of(ifle imoknti HeBBRARHOErFodUBSCAPed
menber (30) held by a flrst hol di ng device (212) so as to be opposed

to the optl ? gl5menber (FL) fromthe first hol ding device (212), and
of hol di ng e prescribed nmenber (30) mnth a second hol di ng devi ce

(4C, 5C) provided at,.the ver secon roces af.te

hol ding of the. Areedineid RinterelCsg)e ifertiie. S anarr ROTAHG GEgthed
(4C, 5C), of acquiring allgnnent |nfornat|on in a neasurenent region
(274, 275VSiHEEVICHRRFIENISVIRE Qfdhetb oyppersatsliypioridele optical menber
(FL); a third process, after acquiring the 20alignnment information,
of initiating eXsosdmg tbitien] Hh hspest ofshoinvantem, ((8syescan e ntanufdeaired
measur enent region (274, 275) anong the plurality of shot areas; a

fourth prag@ganekpan deicdapslé of éficknl &bsisbor substatel, 2l eddme&vltpcan
t he second hol di ng device (4C) anong the plurality of shot areas; and
a fifth pg g%ﬁgﬁwe@fter endi ng exposure of the plurality of shot areas
on the substrate (P) of nDV|ng t he nover (4, 5) such that the

opt i C? menber ?A 2{0&1 as%g&og%eblgvg tlfg devx'p%sur{e me’thosdc% expose

oppose and of res

successively a plurality of shot areas on a substrate (P) held by a mover (4, 5) via an
optical member (FL) and a liquid (LQ), is provided, comprising a first process, prior to
initiating exposure of the substrate (P) held by the mover (4, 5), of releasing a prescribed
member (30) held by a first holding device (212) so as to be opposed to the optical

15 member (FL) from the first holding device (212), and of holding the prescribed member
(30) with a second holding device (4C, 5C) provided at the mover (4, 5); a second
process, after holding of the prescribed member (30) by the second holding device (4C,
5C), of acquiring alignment information in a measurement region (274, 275) provided on
the mover opposably to the optical member (FL); a third process, after acquiring the

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



menber (30) fromthe second hol di ng device (4C, 5C), and of hol ding
the prescribed nenber (30) with the first holding device (212) such
that the optical nenber (FL) and the prescribed nmenber (30) are
opposed. According to the 20th aspect df5s the invention, the substrate

can be effici entl&g S5exposed. ~Accordi ng to a 21st aspect of the
i nvent i on membpsyd Odram ithefsgeendrhioddingdeneni(46s PRy aad odhpldingthe praserdredof
t he above aspects is provided. According to the 21st aspect

of the i nnemhbeni30)deth thesirstdiolding devicef (2¢2 suel thas the@painalen@nar(BL) and
nmet hod capabl e of efficient exposure of substrates, and productivity

10 can be thdpreBed member (YGRS Pposed 0 a 22nd aspect of the
i nvention, an exposure apparatus which exposes a substrate via an

optical system - qud oy d i ; hSd . | e
on whr ch i he- Suterroiy GUERHE i 00 RTR W AR PLACRTEAL
bei ng held at | ower surface of the optical systemw th the
prescrPbed* er when an upper 15surface of the placenent table is
distant fromthe | ower surface of the optical system and a support
member that suppseedingie aglasaspeg o thed Aprationyihdsvisemandagipringarethod
tabl e conprises a nooring portion that tenporarily noors the
prescri bedsmgmbexpesuce mathop ol twlabpecapeds istfravidedcei ves exposure
light fromthe optical systemvia the liquid, and a control portion
i's further conpricsedingtothk 2Rt hecttdfehdinestionpes s The be iintefies t o
the 20 nooring portion, effects relative novenent of the placenent
tabl e and aﬁ%k{)&%l'e S¥BHE TS b i diRliedt RQpddutib huBlirdtbe aﬁ&ﬁé{%’ﬁuctivity
surface of the optical system does not make contact with t
substrate place n.ihe placenent table. According to a 23rd
aspecltiaof c?‘ﬁgglllﬁli’/rgﬁ‘fﬁ{'on, an exposure nethod to expose a substrate via
an optical systemand a liquid is provided, conprising a placenent
step of 25pl aci %chH@gstg@ glaépeﬁhoéﬁ?)lné’é%ﬁ‘fﬁhﬁnf”é@ﬂséfe PP WYl t ep,
when an upper surface of the 16 placenent table is distant froma
| ower sur fCapescdHR selstratspiia amppisdpbeystam afd Hbquid mgprowided.i cquipdisme at he
| oner surface of the optical systemwth a prescribed nenber; and a
step of supjgeementtgbltbe vindstheisblestrateasrplacedyiatpresaribedomembendredaquid being
wherein the placenent table

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



conprises a nooring portion that tenporarily noors the prescribed
menber and an 5optical receiver that receives exposure light fromthe
optical systemvia the liquid, and a control step is further
conprised, after the prescribed nenber l6s noored to the nooring
portion, of effecting relative novenent of the placenent table and

t he opti callacspenidablens distanbirommdowenmircaof tha epticaleysterny dfzwéding thehe
optical system does not nmake contact with the substrate placed on the
pl acenent ligahl # thelldAee surlica @f the aptizdtshstampeith a pieséritedintetatidrj a1d, a A&p of
exposure apparatus is provided, conprising first and second tables on

whi ch ar e sppafffls BRsscAb&PmEMBEr WEE & s SHof n&ABEIWhBRAMKE pR¥eRent table
projection optical system each of the tables being independently

novabl e i i I ot O ' ' t a
" ai d i neBet 058 orih WBitkfbol s TRE BARLAR bt 2l 3
optical syst.em and the substrate, ereln after. 15irradi atj ng t.he
oObst 1 &t o WBHeTrERe e Lt P Bk ebh Py e il P s aithe i and a
positions of the first and the second tables are exchanged in order

t o irradi &eBirelsienss futhes cemprsadnelte davprgseribed eembenisneoted & Gy ninoaing
and a prescribed nmenber is further conprised which, when exchangi ng
t he posi t iporteongbf effitihi rastivendotdmeens eLihn ¢hlacainkertsable andititeaphiadll systemd
detachably set at a | ower-portion side of the projection optical

syst em sugiich that tht Miquid 41 thedo Rl Surfagt f gk optieal kpW&h dpey hdt@makefcohtaet with
projection optical system and wherein a nooring portion is formed on

each of tgﬁegdbgﬁ’ﬁteﬁm&& &@t@%ﬁ%&ehgg‘ﬂ%s, whi ch tenporarily noors the

prescri bed portion renmoved fromt ower portion of the projection

optic system ,an conty.al rti-on is further conprised which,.
contr gbs rmverrerﬁ%cgrfd ﬁ}gntg aler@ls %é%g(r:\tc? ft eemgténég)ﬁl o Z5°8 , agﬁﬁgﬁtuf FFaIfm?lﬁlS(}’e
is atransitiaon, kn order, hetween ahsﬁate in which the 25prescri bed
menber i s CABEFENEIEStARL STROBF itahes iy Whish atsrplaged sphstiatesthayrecervg agienergy
in which 17

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
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  is held 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 fransition, in order, between a state in which the

25  prescribed member is moored to the mooring portion of the first table, 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 nenber
is moored to the nooring portion of the second table. According to a
25t h aspect of the invention, an exposurje nethod is provided,
5conprising a step of noving, independently in two dinensions, first
and secondhe prissaribed meszhen isofet sitthe lwwes-ppitiesiieofsbprofestien ppticabsysions
an energy beamfroma projection optical system a liquid holding
step of hahdiargtain witjidh the preribat membpeie endoeddweahe mobug portioh lof ez of
the projection optical systemand the substrate; and an exchange
step, afteggcdntitaleati on of the substrate on the first table with the
energy beamvia the liquid, of exchanging 10positions of the first
and the second t r t he r

second table w t‘%%ﬁﬁlgeneagﬁ? tg%o\;lﬂg glvgﬁt%ln i Jtsp%gﬁr% H%EO&@ pMWded
prescribed nmenber i achabl and d tachab%glset at g |on
side of tHKE8MBFENEAES o SR f&pgfedé*ﬁ% K81 30 SRR, e o afeﬁoa blgsing
| omer portion of the projection optical systemat the tinme of the
exchange &hch pleviyeh isplates agtubstrate fo reeqlvexpitienery kesgbliamaanpisstionoptical
nooring portion which tenporarily 15nmoors the prescri bed nmenber
renoved f ipstemhelijwddioldiog stepof lofldinpe lignaj iectlocal sppkibeed ceayrddenn pation
formed on each of the first and the second tables; and a control step

i's furtherfeabicsesh oplcal fetchi 4Rl tBé Sﬁﬁé&aﬁxﬁ{mcﬁingbhﬁeppﬁﬁérﬁhﬁm&l&f

the first and the second tables, to control the novenent of the first

and the S?ﬁ%abﬁ%tggegﬁ nfg'g%ttaﬂetwrlﬂﬂﬁé Eﬁ%&{ ﬁ@faqgé ligHE! e B ﬁ%at €

in which e prescri IS noore e nDor ng portio

h f h
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this invention, substrates can be exposed efficiently, and device
25pr oduct |d¢tap]yab¢gsﬁt lBba lawar-@edibn 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.



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

di agram of the configuration of the exposure apparatus according to a
first enbodiment 5FIG 2 is a plane view seen from above of the first
substrate stage and the second substrati@ stage. FIG 3is a
partial cut-away of a summary perspective view show ng the principal
portions of a liquid imersion system FIG 4 is a cross-sectional
view parallel to the YZ plane in FIG 3. 10FIG 5is a

Cr 0ss- sectBRIEE DESERIRTEON OBTHBEODRRVINGSl ane in FIG 3. FIG 6 is a
fl omchart used to explain basic operation of an exposure apparat us.

FIG 7 is a dram@ag {4e88mhtredRbaimof fie Cgﬁi@?ﬁf& d}‘ﬁﬁéﬁaquﬁ}etaiaﬁarﬁﬂuszt

enbodinent. FIG 8 is a draw ng used to explain the exposure netho

in the fi ra§%%§§gﬁﬁgﬁ%teﬂbgh&en? is a drawing used to explain the

exposure ne rst enbodi ment. 15FIG 10 is a draw ng used
to explLain the ure nethod in the first eeggrlcs)di nt . FIl G
11 16 3 dravi ng FHead aEIEeiST SePHEPTE RpBER 16 Ber B cige pig G second
enbodi nment . FIG 12 is a drawing used to explain the
exposur e WEPIGEE §t#E&% he first 20 embodi nent. FIG 13 is a
drawi ng used to explain the exposure nethod in the first enbodinent.
FIG 14 is a dr &Wrigsagaedia outeaspdyaifra suhenazy paspectivawidwoshomwing the fir st
enbodi ment
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 embodiment.
FIG. 8 is a drawing used to explain the exposure method in the first embodiment.
FIG. 9 is a drawing used to explain the exposure method in the first embodiment.
15 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 1s a drawing used to explain the exposure method in the first



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
expl ain the exposure nmethod in the firsty9 5 enbodiment FIG 18 is a
drawi ng used to explain the exposure nethod in the first enbodi nent.
FIG 19 igsmbodimasitng used to explain an exanple of operation in a
state of holding a cap nenber. 10FIG 20 is a drawing used to explain
an exanpl e of aFI@uda ik aitywing used to ekpl@in thd ekSosarednehbd h ths Eestt 0
explain the exposure nethod in the first enbodi nent. FIG 22
IS a dramcihodagshtt © expl ain the exposure nethod in the first

enbodi nent. 15FIG 23 is a drawi ng used to explain the exposure

method in the f iF‘ié.tU is a drawing used to explain the exposure method in the first

5 embodiment.
FIG 18 1s 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.



enbodi nment . FIG 24 is a drawing used to explain the exposure
method in the first enbodinent. FIG 25A is a drawing used to explain
t he exposure nethod in a second 20 enbodinent. FIG 25B is a draw ng
used to explain the exposure nethod in 20he second enbodinent. FIG 26
is a drawing used to explain the cap menber in a third enbodi nent.
FIG 27 is a dr &y insdtwiogasgs taienplainethe gppasereraethpdinea sintr t h
enbodi nent. 25FIG 28 is a drawing used to explain the cap nenber in
a fifth erhdddimeit. 20 FIG 29 is a drawing used to explain

t he exposure nethod in a sixth enbodi nent. FIG 30 is a

drawi ng used t o rexPIcak A dbReinE RRQSHIR pIRE e exprutifetBbaidhesRagdi nent .
S5FIG 31 is a drawi ng used to explain the exposure nethod in the sixth

enbodi nment : FIG 32 is a drawing used to explain the exposure
met hod i neﬂ%’é’dlsl?& t'h enbodi nment

5 FIG. 31 is a drawing used to explain the exposure method in the sixth
embodiment.
FIG. 32 1s 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 1s 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 in an eighth

25  embodiment.



FIG 33 is a drawing used to explain the exposure nethod in the sixth
10 enbodi nent. FIG 34 is a drawing used to explain the
exposure nethod in the sixth enbodi nent. FIG 35 is a draw ng
used to explain the exposure nmethod inJhe sixth enbodi nent. 15F G
36 is a draw ng used to explain the exposure nethod in the sixth

embodi ment . FIG 42 iga dggwing useddoawplag the exipasureengthad m thheighftposur e
nmet hod in the sixth enbodi nent. FIG 38 is a drawi ng used
t o expl ai rentbodimgetposure nethod in the sixth 20 enbodi nment FI G

39 is a drawi ng used to explain the exposure nethod in the sixth

embodi ment FI G 4§ 43Sis @ devaink RSed s @4plath tﬁéelé@dsﬂretlﬂ@ch@&ﬁi thb @t N a
seventh enbodinent FIG 41 iS a draw ng used to explain the "exposure

met hod in 4 Oing th 25 embodi ment. 21 FIG 42 is a draw ng
used to explarn the exposure nethod in the eighth enbodi nent

Zil ;i ht ;11 eim?)ogi (rjnrera#b% iusa%g%%ifqg %g£@%%§6@8§$$ﬁ{e%%é$%d@%gig«%‘agosur e
rihod in e el
FIG. 45 is a drawing used to explain the exposure method in the eighth
embodiment.
FIG. 46 1s 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 is 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



enbodi nment . FIG 45 is a drawing used to explain the exposure
met hod in the eighth enbodi nent FIG 46 is a draw ng used
to explain the exposure nethod in a ninth 10 enbodi nent FI G
47 is a drawing used to explain the exmesure nethod in the ninth
enbodi nment . FIG 48 is a drawing used to explain the exposure
met hod i n subsiratg stede. enbodi nent. 15FIG 49 is a drawing used to
explain the exposure nethod in the ninth enbodi nent. FIG 50
is a drawi ng us@lGt3s stuopds ahdpritepabyP@ions ef apddposhre appdiguni nt h

enbodi nent FIG 51 is a drawing used to explain the

exposure net hod Fif 4618 afoNcRart Ys@IBRLYpIIR Wasic operation bF §h e sb® @paratus.
drawi ng used to explain the exposure nethod in the ninth enbodi nent.
Ei

h
appar at us: acoor drgg s S REMALR ARILEORL el Bn0L i AE GHROVC
seen from ahove of the first substrate stage and second 22 substrate
st age. 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 55 shows the principal portions of an exposure apparatus. FlIG
56 is a flowhart used to explain basic operation of an exposure
apparatus. FIG 57 is a drawing used to explain the exposure nethod
in the tenth 5 enbodi nent. FIG 288 is a drawing used to
explain the exposure nethod in the tenth enbodi ment. FIG 59
is a drawi ng us&dGtaS iergrawing ubad texppleur the pepdsort methedia the tanith

enbodi nent 10FIG 60 is a drawing used to explain the exposure nethod
in the teridbodivxadi nent . FIG 61 is a drawing used to explain
the exposure nmethod in the tenth enbodi nent. FIG 62 is a

draw ng used tomm%sadtehﬂngwéa&ureﬁ 131 the expdiutcBeth&Ninthe tenth
15enbodi nent . is a dramtng used to explain the

exposure %Bf the tenth enbodi nment . FIG 64 is a draw ng
used to explaln fhe exposure nmethod in the tenth enbodi nent. 20FI G

65 iIs dra n | ai n the osure nethod,in the tenth
embodi gent PG k8 Eifing kP GG e et b eanhed I BheBposur e

met hod |n the tenth enbodi ment. FIG 67 is a dramnng used
to expl ai $mbrEinsBbosure method in the tenth 25 embodi nent.

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 1s 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 1s 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 1s 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
1Mmmersion region.

25 FIG. 80 is a drawing used to explain the exposure method according to an 1ith



23 FIG 68 is a drawing used to explain the exposure nmethod in

t he tenth enbodi nent. FIG 69 is a drawing used to explain the
exposure nethod in the tenth enbodinent. 5FIG 70 is a draw ng used
to explain the exposure nethod in the txnth enbodi nent. FI G

71 is a drawing used to explain the exposure nmethod in the tenth
enmbodi nentembed@ent? s a drawi ng used to explain the exposure nethod
in the tenth 10 enbodi nent. FIG 73 is a drawing used to

expl ai n the exp®$ursd ipatdong nsédie ekplainthe slwdureanéthod accordingtdGhe T4th
is a drawing used to explain the exposure nethod in the tenth

enbodi mentembbalfh&at. 75 1S a drawi ng used to explain the exposure
nmethod in the tenth enbodi nent. FIG 76 is a drawing used to

CroLet o e SRR SRR SRR of ot 1
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 1s 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 1s 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.



20 enbodi nent. FIG 78 is a schematic drawi ng used to explain
the positional relation of a cap nenber held by a seal nenber and a
cap hol der. FIG 79 is a schematic drawi ng used to explain the
novenment path of a liquid i mersion regson. 25FIG 80 is a draw ng
used to explain the exposure nethod according to an 11th 24

enbodi nent . FIG. Bliga fRwchart asadrtawk plginumeamplesndphiaradevice nemphswriog
nmet hod according to the 11th enbodi nent. FIG 82 is a
drawi ng ugestetsexpl ain the exposure nethod according to the 11th 5
enbodi nment . FIG 83 is a drawing used to explain the exposure
met hod according to the 11th enbodi nent. FIG 84 is a draw ng
used to explain the exposure nethod according to the 11th enbodi nent.

10FIG 854 | ' posure net hod according
B CROTINOr e REPERERCE SO

to the 11t 'S a drawi ng used to explain

t he exposure nethod .gccording to the 11th enbodi ment. ) .
F'G 85T s & Scolaif Cagieigty S ebd: EEtaRETERACE Hesph ke tiigetive surface

relation according 15 to a cap nenber held by a seal nenber and a cap
hol der.  2Kb: reflective 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, SFb: 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: temperature controller, 212: seal member, 220: gas bearing, 274:
measurement region, 275: measurement region, E1: first corner, E2: second corner, 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 1 is a summary diagram of the



FIG 88 shows the principal portions of the exposure apparatus
according to a 12th enbodi nent. FIG 89 shows the principal
portions of the exposure apparatus according to the 12th enbodi nent.
20FI G 90 shows the principal portions 2 the exposure apparatus
according to a 13th enbodi nent. FIG 91 shows the principa
portions cbnfigeratuposar expapparprarsiuaE&acdondingto tle fivst embodiogniredn FIG. 1,
FIG 92 shows the principal portions of the exposure apparatus

accor di ng th®expobrkapparatid X inehides a Zbvable mask 5the 3 9Bidhshoddd 4 @asdier: &
used to explain an exanple of mcrodevice manufacturing processes.

DESCRI PTI Gyl elfide: Ss5ERE ‘$Xﬁ@@e§e&)]nd shbﬁfb'téjstag’é@ re§él{36‘f wiYigh §Rds 8

| aser interference system reflective surface 2 b: reflective
surface, r
surf ace, }Bbgt}a? ’rfﬁpaﬁ@gﬁg E%easq[s teﬁ% grcgéﬁ éag&r% con lrnf rﬂ'l%m# B %ach

st age, 5C secon, hol der g th are 5FEb nth ar 6:
oa ot & SmeHE: SASEBRPg SV SIGy e iU Bk N&%ﬁg Byt sk stage 3
aperture (collection port), 22: collection port (clanplng hol e,

hol di ng 1owﬁtwmsrﬁr)hgﬁ9@L wppiastipm epticabeystesuR . Whighypropets apattem image of
regul ati ng nenber, second regul ati ng menber, 53: third stage
(auxi | i ar yhe maAgk I\/bl;lalpIﬂmmmﬂ ygthees pesoreslight EL: om&nﬂmb’umtmmm land Z 2ontrol

cl anpi ng hol e, 100: neasurenent device, 101: transm ssion device,

103: st or aigeicd gwiiich cdnkidls ﬂm@ﬁ?@ﬁﬁ@:ﬂbﬂh@@ﬁﬁr‘é@k ®ure dpaianSHEK. MeRber,
220: gas bearing, 274: neasurenent reglon measur enment region,

7S L S g L e i i
10 semiconductor wafer or the like, and includes a reticule formed with a device pattern
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 06X, 0Y,

and 07 directions.

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



menber), K optical path, LQ liquid, LR liquid imersion region, P
substrate, PD. substrate stage driving device, SK: prescribed space,
SP1. first area, SP2: second area, SP3: third area, ST1l: exposure
station, ST2: measurement station 20 BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON Her eunder is a description of enbodinents of the
present i rapparaiuscomiptibing efpdurelitye (iovol) meovdblawiibsieitc stagee end tShehiph bsldnt
invention is not limted to this description. <First Enbodi nent> 25A
first enmbadbsreinds Rvshdh dsthaexpdeni dietbsed oS ek amnpledn SapaneyeyUhixagieesd Rakert he
26 configuration of an exposure apparatus EX according to the first

embodi Menta pdiRafidd3Firks PUblBafoaRes Ui f)- 8eHR ahdl Jagattede it ditnea FIRYRDI €
mask stage whi ch holds a mask M a novable first substrate stage 4

and the Secand. SUPSIAM RiSLAGANS ARSI AE WHSRNRLED @ssplistnale P

a | aser erence system i'Ch measures pos n informtion for
each 5stage,..an il ination system L ich i)l umnate e mask

hel d b t%%@l)’séug@?g‘% JJ\RP%‘WS@%@E?% %—&@OE@% EF?%F g&%FF%%PP al
system PL which projects a pattern inage of the mask Millum nated by

t he exposukrplicptaen (cPrepending e UstBstenhNesS,#69,4h0, Butdished paaksoi ce 7
whi ch controls the operation of the entire exposure apparatus EX. The
subst r at e Thenséationd¥ a1 @880-6hE7(d felnsPET et crmatieral AlppligHtiohokapsnest) i S
spread on a substrate of a 10sem conductor wafer or the |ike, and

i ncl udes aJdexbimitdePatcpt Applioatibh, Frst PibIcati PR Noe2IVMAT 304, FubligkbdClabaitse
size projected onto the substrate. In the present enbodi nent, a

transm ssi i | t ; -ef] ectl sk may
e uaad — IihlBRA NG J60RS)1 8557 i POK InbRMEUE ApplighicIobRibsg™> |

whi ch 1038 IBIPB?(&I%)ﬁpe%sf%{e%t Application, First Application No. 2002-158168, and similar. The

exposure apparatus EX includes an exposure station ST1 which irradiates a substrate P
with exposure light EL, and a measurement station ST2 which performs prescribed
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 aliquid LQ. Operation of the liquid immersion system 1 is controlled by the
control device 7. The liquid immersion system 1 forms a liquid immersion region LR
so as to fill with liquid LQ the space K of the optical path of exposure light EL between
the lower surface of the final optical element FL closest to the image plane of the

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



apparatus EX, a scanni ng-type exposure apparatus (a so-called
scanni ng stepper), in 15 which a pattern formed on the mask Mis
exposed onto the substrate P while the mask M and the substrate P are
si mul t aneously noved in a predeterm ned@gscanning direction, is used.
In the follow ng description, the direction of sinultaneous novenent
of the masokSpositidnelsthe amegrlanheds obhniprojedionegpticalsystem Rlhe In this
hori zontal plane is taken to be the Y-axis direction; the direction

i n the hokirbodingdnt,plasqpperpaadicisedts the lightl Qi rection is 20t aken
to be the X-axis direction (the non-scanning direction); and the
direction perpengiebRlrd phfiisEreyied adfididindXdrSio sy &&hi1 190 %11 ®BWptical
coi ncident with the optlcaP axis AX of the projection optical system
PL, is ta - Axl ' 1 Q. t.at.| incl '

i ect i ond o HRskBds MR R E o0 L G UE1ER Q' b il drI
OX, OY, and OZ directiops. 25In_the enbodi nent, the ex re

appar at us‘rE%Ei%fdt emﬁplﬁ%@gagne(%%tra& 0S ]Feeexp??urﬁﬂB%ﬁI%tPEgigﬁ‘rPﬂﬁqssth?]g a
plurality of (twod) npvable substrate stages 4 and 5 which hold
subst r at epatrerndgage efthhmask hbegfo dhaswibsitae P byrirrediating the swbsyaprahwedb
Unexam ned Patent Application, First Publication No. H10-163099 and
Japanese erposan g EPatvbih hap phisecdthronph the matk Plyid thaproectMNa.optical

H10- 214783 (corresponding to U S. Patent No. 56, 590,634), Published

Japanese Ty IPat dndihéNaquid Q00whR FBIB thY ofitieal e spaat & nah kig@hbodiment,
Application (corresponding to U S. Patent No. 5,969, 441), Published

Japanese T}{@&?b?ﬁri& QQ%A}%HS %R%b@% Jaé@é‘al %ui&{g%né%gﬁoﬁ Hlteﬁ{o"gi%gﬂseg’é'ﬁ{e liquid LQ,

Application, Japane exam n at ent cati on,

Publication. 2000- 32340 Publ i she anese It ansl at.i gn. No.
2001- 0328 PO SUE B SRS 0 R S P A RE T B IRt eent FL and
10Unexam ned Pat ent Appgi cation, First Application No. 2002-158168,
and si ni | & spReirals BJerally fappaamatmrsensen ragpn LB Whigh is.geaten thaw ¢ RFqiegkion
ST1 which irradiates a substrate P with exposure light EL, and a
measur enemgion ARi ard gmilleptliaoihpaibsiortad, or exgranbddnewas wf dreewbsiraind
exchanges. The first substrate stage 4 and the second substrate stage
5 can eaclwhigiviacldtswhe prdjémioaxpgsuAl «ftthd profectdd opticchl syseentBasur ement
station 5T2
The liquid immersion region LR can be formed not only on the substrate P, but
15  also on an object positioned at a position EP opposing (directly below) the final optical
element FL on the image-plane side of the projection optical system PL; for example, the
liquid immersion region LR can be formed on at least one among the upper surface 4F of
the first substrate stage 4 and the upper surface 5F of the second substrate stage 5.
The illumination optical system IL is one which illuminates a predetermined
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 (VUYV light beams) such as the

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



15while in a state of holding a substrate P. In the

enbodi ment, the exposure apparatus EX is an i nmersion exposure
apparatus applicable to an i mmersi on nmethod for substantially
shorteni ng the exposure | ength and inpr2oving the resolution, and al so
substantial |y expanding the depth of focus; and includes a I|qU|d

i mrer si on maysearsed. whi t tseiTiHOtlsnetrth,ehspaE:@cqnn@flasdneevpns exfl. path of 20
the exposure light EL in the vicinity of the image plane of the

proj ection opti qak nfeBbRAR Plis mblidabR ih itk dxlsQheQiatah®thedZ Bh€:tion in a
liquid imersion system1l is controlled by the control device 7. The

l'i quid

1wt Tr A PR R é&%@ﬁﬁtéﬂlﬂgf Al ER B BB ROPRRY
EL bet t f f final I t EL I t
o tﬁe“f?r&ﬂt%naﬁ]ﬁ%est‘c%e SRt Enesh PR C 2P Bon R on A FEE

surface of the substrate on the substrate stages 4 28 or 5

posi t i dnedtags 3t(prd f%ﬁtj’éﬂpﬂkd\’{élsgmém@ﬂ by ldassF s)ieePBAteppM: Bdlichsiyst em
PL. In this enbodinent, water (pure water) is used as the liquid LQ
The expos@pestisypgmipart 08a EXenigtesferenté spsteh 2. el lsd loser siytsitfenombter @M indek a
the optical path K of the exposure light EL wth a liquid LQ at | east
during expasuienthitdiSKpahichinpovideaos tef mhdiestageskioh@st@ thgosition
substrate P. The exposure apparatus EX exposes the pattern inage of

the mask M@Rh&idn\E tﬁ‘é’ﬁ’ﬁ&l{ & T dhe LhRdl AlARY &Bﬁoﬁ'{péﬁlraﬁ& ﬁa% (“‘i\tl

exposure light EL, which has passed through the mask Vi a

projectio ralteﬁ Bl‘: Mf\ﬁlba%s F.‘%H% EAIEa E‘.ﬁts of %‘Hﬁt 1%se|1’ Qltg\l'%rgme er bi\/F an? %ontg&s the

opti cal space |nent e exposur e appdratu

adopt a Iocal uid rsion re the liquid LQ 10 which
i T s T0he pedEER ok @%Sk%bp%ﬁt@ﬁﬂp MEK Beveen the final optical
el enrent FL and the substrate P, locally fornms an i nmersion region LR
which is greatedhe n@aGCéIOproepeaétsy%ﬁanégtr@JﬁctARpaﬁm imaae pkthe mash M pato
substrate P, on a region of one part of the substrate P which

i ncl udes ttltaa;tqbstm@teftat o pradegimimedprajéctivh engeadjcation,and hpd a phikalgy sf eptical
PL. The liquid imrersion region LR can be forned not only on the

substr at e efjmdntk: theb@bsiaPélembnto Bfedfld RPOSlehd BARY PRI  an BRSIABIRIMER, the
opposi ng (dlrectly bel ow) the final optical elenment FL on the

i mage- pl ag?ojéétﬁ)‘ﬁ o‘pftlcalrlg%t?%l L%ga'ré’d'hcggﬁ 'fsfs‘?ém %Mélta%’fbf l?thI‘I ﬁﬁgﬁﬁ%n%f for

the liquid rmrersion r can ormed on at | east One anobng

the. upger RHbbRaEs, 4T3, ol Rl olne R, AR e 050 40T RS o
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
imaée. 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



The illum nation optical systemlIL is one which illum nates a
predetermned 20 illum nation region IA on the mask Mw th exposure
light EL of a uniform |l um nance distribution. For the exposure |ight
EL radiated fromthe illumnation optica systemlIL, for exanple

em ssion lines (g-ray, h-ray, i-ray), radiated for exanple froma
mercury | appcalgadpKul travi ol et beans (DUV |ight beams) such as the
KrF excinmer | aser beam (wavel ength: 248nm), and vacuum ul travi ol et

| i ght beams (VWNekt, ghtmbadregubstatdistagestahend2bwhich hekciubBtiatesls ffe dapRifed,
(wavel engt h: 193nn) and the F2 | aser beam (wavel engt h: 157nm), 29 may

be used. IBretiiStodTBOHNERIG. 2t he1ARs §pEneR iew ?e%ﬁrfro?r?ﬁﬁﬂ\ﬂe%f‘t'&eﬁirst and
The mask stage 3 is nmoveable in the X axis, the Y axis, and the OZ

dlrectlon ding the mask M by neans of drive froma
mask stage %"‘?\F?‘ﬁggw‘l étg eQNE whi ch includes an actuator such as a

| i near _not or. it rmat i r the sk 5st d for the
ok NS measd PEdTEy U diEe ik Pe postad SRS RE SR TS Sk
constituent part of a laser interference system 2. The | aser

i nt er f er orfedependantly seeyablepmacgramnombass mepbapiiPe h Each of tho ifigs quisiraterrgage

mask stage 3 to neasure the position information of the mask stage 3.
The cont r &l anddli¢ seeoild edntraelstgt Beamasive begen did akipngprel etaiioe SVDabhd ghed
on the nmeasured results of the laser interferometer 2M and controls

the 10 poshdas@@meht dtireonSEKbMndiinghin itfe Xr€lpthnednttheb 58 skenfea BP. 3 The
The projection optical systemPL projects a pattern image of the mask

Monto t h‘?u u}r?% 161‘?5)%&%?& %&ﬁqﬁ&i@%t& dl @ﬁéjprBLgh&?B tﬁﬁl f’LCzﬁH tHE'hgmd

and has a optic rt's ese 0 tIC enbnts ar
hel d i alens tF‘oodlms onotlc
oyst elfpr TERTR ol LR gRrigat ol T et %ﬂé&opwnﬁﬁ g GeBiyeghtion
for 15exa Ie 1/ 4 1/5P 1/8, or .,the like, and fornms a reduced i magQ
of the masH lpthersabsiratnP is GrpBjadatis i¢ Papiestionroniinal wsiem Iomdiatiguisile
the above-described illum nation area. The projection optical system
PL may be Qn thedther hamrd. gymeaswemgnt sygigal topgsfoammepasuxenranfs of theanbsrate P is
system Furthernore, the projection optical system PL may i nclude any
one of; a prefidacitithemsysitanenikiatibn 802sandahe measdurheerds aief the ek¢hange of the
optical elenment, a
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 0X, the QY, and the 0Z 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



20refl ection system whi ch does not include a refractive opti cal

el ement, or a cata-dioptric systemwhich includes a reflection
optical systemand a refractive optical system Moreover, the
projection optical systemPL nay form e&jit her an inverted i nage or an
erect image. Furthernore, in the enbodinent, of the plurality of
optical elwpentusfaof 4F hethersopsratd segech forcxkmples b gradelermowet yegiore fi nal
optical elenent FL which is closest to the 25i nage surface of the

pr oj ect i onuaptndiag thewabamdP (insludig tieciegidnWilidie theemirietibtirdg(dnatR e
30 optical path K Next, the novabl e substrate stages 4 and 5

whi ch hol dusuihel balproRindi8ly St Meshht a8 iHRsuHAE& JfhébfBsirdie®nd FI G
2. FIG 2 is a plane view séen fromabove of the first and second

substrate v : ' t t 4. d
subst 1 at o ‘o aEETartifthe SR dobl She KA 8 B e BB B TR B
menber _BP. Each of the first sub te stage . the secqnd .
subst r at e %l é‘yﬁe@a}ﬂ“ insoaipetiganie N@the%ggwﬁﬁ&af PR PR eTFien
measur enent station ST2 by nmoving in the XY plane on the base nmenber
BR The i | IregiPmaRi @i beyfarasably maintpiacin dien sheag mag betseepdredy eanrthe purface of
optical systemPL, and the liquid 10i rersion system 1 are provided
at t he expbssubstrat &twionh 8Theld inghelswuistratedobicpdEuaral the appaynuddd, 4R digthe
substrate P is exposed via the projection optical system PL and the

l'i qui d LQfirshsubdifat@thes 4. hagthetmbreami kevRaite Y& M hey Pefdielas one with
measurenents of the substrate P is provided at the neasurenent

station 5Tge ggfe%fmeesuﬂaﬁﬁygts Nt %W&&,hﬁt%ﬁﬁfﬁﬁrgf tflﬁe@ﬁbs?llé Jidfd 981

P are execut at the nmeasurenent station . Irst substrate

st age has substrate hol der 41-1 ich holds a substrate P, and is
rovantd 1 and B HIE ey afhardeRartle, il PE s RO AR sl b
Y-axis, the Z-axis, %he OX, the OY, and the OZ directions, on the
base nembékbssstls Hage Tondon emPHoMeruNg Haclihst rate P, by neans of
drive froma substrate stage driving device PD which includes an
actuat or such adha se¢omd snbshmatentageThisasusbbstrase kolerl dewhith hoddsar substrpsel P,

and is movable in a direction of six degrees of freedom of, the X-axis, the Y-axis, the
Z-axis, the 0X, the 0Y, and the 0Z directions, on the base member BP in a condition

15 holding the substrate P, by means of drive from a substrate stage driving device PD
which includes an actuator such as a linear motor. The substrate holder 5H is arranged
in a recess portion SR which is provided in the second substrate stage 5, and an upper
surface 5F of the first substrate stage 5 other than the recess portion 5R becomes a flat
surface of approximately the same height (flush) as the surface of the substrate P which is

20 held in the substrate holder 5SH. This is because a part of the immersion region LR
which runs out from the surface of the substrate P is formed on the upper surface 5F, at
for example the time of the exposure operation of the substrate P. Only one part of the
upper surface S5F 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.



20in a recess portion 4R which is provided in the first substrate
stage 4, and an upper surface 4F of the first substrate stage 4 other
than the recess portion 4R becones a flat surface of approxi mately

t he sane height (flush) as the surface3gf the substrate P which is
held in the substrate holder 4H This is because a part of the

i mer si on Fusthprorore.RE thiei apkicalpath space Kroorihe ineagsisnffacesside ofithe peyjgssibnat e
Pis formed on the upper surface 4F, at 25for exanple the tine of the
exposur e opdcdtsyaandL i kenthivosily dlled Rith@ht Uqwid € Pédi exampldithe idineugigrer
surface 4F of the substrate stage 4, for exanple, a predeterm ned

regi on Surrééi&ﬂﬂkr&ntb@?aﬁﬁﬁﬁ% ;&ﬁhﬁaiﬁed)i, fheh et O'ghaly B8 ars%giueﬂyé@ﬂ%@sﬁrﬁﬁe of

i mrersion region LR runs ou may be approxinmately the sane hei ght

2 one S U A Olie b RIS A s FHELRBIIPLA, ol it 5 BREEA spPRL

space K on the inage surface Si projettion system
PL is g¢ontinuqus filled wth the liquid LQ (for exanple the
i mrer s?on P& éH{’{tﬁt%ﬁ?ﬁ% favorably maintai ned), then there may be a

step between the surface of the substrate P which is held in the
substrat e hol defogiHon garmaiiondopde sy sebitatemtagst anddhe second sulistatestage

stage 4. Furthernore, the substrate holder 4H may be forned as one
wi t h one pasmcasuredby s ldsst ingtrferahatgre? Mwhidb wesomstituemt gakterfeiblasirnent |
t he substrate hol der 4H 10and the substrate stage 4 are nmde

separ at e, j@Bderehe: $idleat 7.at Rashpineteferdthttes 2PeedipReidea at Béth$ aire
stage 4 by, for exanple, vacuum attraction. The secon

substr at € Bhiag& Ty dRASt ﬁig%ﬁrﬁﬁ%ﬁt #’ﬂo‘ﬂ%ﬁ&5 Hrpi G f‘f‘@rﬂ:?o et%f’?ls fn{oﬁ}ed%d

P, and is novable 1n a direction of six degrees of freedom of,
X- axi ) tgﬁh\é-axis
0

ai roctfondt bl R e e Hon iy isn e i ot snee
substrate ((E)r’ thg gec%?lg rslgbs(t)rfatedsq:ailg\é%) L}I;igtrll?lgzi atstll'fg g};[proglgr% stsagcigg%Tqr | \"i“lhg asgrevi e
PD
interferometer 2P provided at the measurement station ST2 measures position
information for the second substrate stage 5 (or first substrate stage 4) existing at the
measurement station ST2. Movement mirrors 4K, 5K are provided at prescribed

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 X and the OY 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



whi ch includes an actuator such as a linear notor. The substrate

hol der 5H is arranged in a recess portion 5R which is provided in the
second substrate stage 5, and an upper surface 5F of the first
substrate stage 5 other than the recess33porti on 5R becones a fl at
surface of approximately the same height (flush) as the surface of

t he subst rstage SR askfle¢tionssutfacarabybé nsediveheseifns example agladdtheSide fipg or the
because a part of the imrersion region LR which runs out fromthe
sur f ace oflikehef thubshistratesstdgeidy(tHeaubsehtOstagd®) isl fipied by rafraier pbliskahg f or
exanple the tinme of the exposure operation of the substrate P. Only
one part @fodeBe upper surface 5F of the substrate stage 5, for
exanpl e, a predeterm ned region surrounding the substrate P

(including the .

be appr oxi et ol ?‘ﬁﬁh‘%ﬂ?ﬁ@ﬁéﬁﬁ@.léﬁhﬁ%{ Eﬁo‘*{‘s s s 0 SRl bosifBH
32 Further t he optlcal path s he |nage urface S|de
of the prdqugemﬂb%l (BptPenmieatioma| ngﬁ @ﬁtsp oéj |d§refftiqq% rm@cwrﬁaﬁﬁao
liquid LQ (for exanple the imersion region LR can be favorably

mai nt ai nedhg subsgate PHetdebintiy fivg oa setoep shisstratestageh é, $urd prowidefl at the
substrate P which is held in the substrate hol der 5H, and the upper

surface Skxpbsutd@athiESDNehdsathlsd maistredted@station ST2. ThdRSud/1e08ling detection
information for the first substrate stage 4 and the second substrate

stage 5 i $yHBASYifdudd adrbiRefiin dyNeh! § £OBE Bfadftedtit &h}fdc% o?ﬁi%sstubgt%@f’

part of the | aser |nterference system?2. Laser Interferoneters are
provi ded neasur

Ctat on syt b iEifPs ﬁgﬁ%aenr%nékg 9“% Br a6 et %ae%“%%se‘/%%gfélﬁhéch
stati ST1 neasures for on for t rst subsirate
Stageld (o fanedesaios e Rar Be R Puriietir iR X pbour e
station ST1. The laser interferoneter 2P provided at the neasurenent

station STecusdedling detseidon sysiem hpwvidsdiab Hefesposurestaiéarohbl detbes pufase

stage 5 (or first substrate stage 4) existing at the measurenent
st at i on Spsitivyudmendtiom for the sufice of kheasubstpate Vihdkid yathe ffire sobstiatcktage 4
15positions on each of the first substrate stage 4 and the second

subst r at e (&1 thg Sedond FistlattStdgel T eLichis ANBE eXpfpsvil sthsieg stihe mayenent
mrrors 4K, 5K to neasure the position information of the first

substrate f§$1§99ve‘f‘1ﬁg'agtehlﬂﬁ1 s}@feﬁ{‘@'g&% RYfEHE Iﬁéaégl%m%n@sltaf& $TEafedX S,

the Y-axis, and QZ direction to neasure position

ISELS{ E IeOSQ]ifogé)OSﬁlonénfOHngtiosnuf% rCaSEl ace of}}ﬁe 9Ub%1¥a I%eheid f%heasggon%lecond

substrate stage 5 (or first substrate stage 4) existing at the measurement station ST2.

The control device 7 drives the substrate station driving device PD based on

measurement results of the laser interferometer 2P and detection results of the

focus/leveling detection systems 8, and can control the positions of the substrates P held
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 STZ2 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



20The laser interferonmeter system 2 may al so be capabl e 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 OX and the OY
directions. Mrre detail of this is disd4osed for exanple in Japanese
Unexam ned Patent Application, First Publication No. 2001-510577

( cor r esporshd g IPHG. Ent tramspoitepstemPUb brayadeddn pNximgdtd 9@ gneagmeaient station
Furt hernore, 25instead of fixing the novenent mrror 4K (5K) to the
subst r at e SgRagetd putpite sHibsthardieg sddtrateape Ble cantdobfi¢tvéed 7 oah saifomce
may be used where for exanple a part (the side face or the |Iike) of
the subst abRrasd @QRarfbe(thdls, EHRShE Bhfspsitagfe)o toSinf ot BEbRYat@P B WIRkh
pol i shing process. Furthernore, focus/leveling detection systens 8,

Whi ch det e bo b LGS ARS LARRLNLORTBL ARSI o] MLIR Bcce

al ong the Z¥axi's, r'ons € surface o ubstrate
P held_by the _first .or second substrate stages 4, 5, are provided a
e exBosSI8S St BTG EheS LG o Ot TEGUE Eenee Restiarcicadine Popiign of
focus/ | eveling detection systens 8 includes a projection system 8A,
whi ch i rr dR meesyrerprnt sighem e 82 gmdd pading psibshete tpboputhediet leEkPeWI¢ | ght
La froman oblique direction, and a |light-receiving system 8B which

10can r ecercesdet etbitionfifst givstrita stagé # dat thel sdvpnd bebsgarcfstape 50f t he
substrate P. The focus/l|eveling detection system 8 provided at the

exposure st at i oTh&Edpstateplpsrafild 'H a6 LthixohtdddentHh et daatal A6y b caphifember
surface of the substrate P held by the first substrate stage 4 (or

the secondosihst EAlIRIP1GHA 17) baYeSt I @hbdARd BXAABYbRIG AR ST

The focus I ng det I on system 8 provided at e measur ement

stati 5 det ects 15surface, posi.tion information for the surface of
t he S(lijgst r é) E,l'l'ﬁ)él‘ﬁ) T g@ 15 ffﬁgﬂgde OahSdZG an@l shape accordmg 0a nozzle rnem%er%,

described below, and in this embodiment has a sheet-shape member which in plane view
is substantially circular in shape. The surface of the cap member 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 example, and use vacuum clamping to hold the cap member 30. When
the cap member 30 is formed from a magnetic material (metal), the cap holders 4C, 5C

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



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 resultgsof the focus/leveling
detection systens 8, and can control the positions of the substrates
P hel d 20by t he I is¢embodimenic thedx posust appamtes B escludea ode &1p member 30.

Al t hough not shown, as a neasurenent systemin addition to the

above- desHenbet/hew fiesvah @vedibion 30 edE by iR cay SibRIst 8C ofithedlirbigbBiRdte stage 4,
systemis provided at the neasurenment station ST2 to detect alignnent

mar ks proyh e e YPSIRE S0l Qibsirb 8806 8o BBt hioRf BY SR efBe30, and
substrate stage, simlar to that discloSed for exanple in 25Japanese
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tasks, using the transport system9 to unload a substrate P for which
exposur e proeapgsemberidy, ashpiktheempnstatge first substrate stage 4 (or
the second substrate 5stage 5) which has been noved to the substrate
exchange positi dhecaphaidag 4008Ctaroppvioled tinh thetabe siefren(ugieatdconofIie,
and | oading a substrate to be subjected to exposure processing onto

the first csphehibat 80 BI3GS the EPrholdee 46Q60NE: stbkahtiaglush 3G the uppdre
exposure apparatus EX of this enbodi nent includes a novable cap

menber 30 sﬁ\ffﬂ&mff{ﬂhg glrs?ﬁlgﬂsg'gfg%%%gﬁﬁ%% @?rsfé;&% ElecBiflsitifatk 'éﬂl%l: 5).

optical elenent formed I1n a size an

SR ACCo" N8 3 REE RS RSB e PR Bl P

substantiall¥ girpul%r_inushape&?Tﬁe surga?e 02 éhe cap neq%$t 30 has

the propertyT&¢ ¥ isgaariahguiraeay olquuamay oflidyayisy shpsideikspringpid cap

menber 30 is formed using a material such as for exanple a fluoride

resin nat @pitans 06apiniidi imgnapeidly systemafilGot Bet fige @nes-sectional view parallel to the
YZ plane in FIG. 3, and FIG 5 is a side cross-sectional view parallel to the XZ plane in
FIG. 3.

15 The liquid immersion system 1 fills with liquid LQ the optical path space K
between the final optical element FL of the projection optical system PL through which
exposure light EL passes, and the substrate P on either the first substrate stage 4 or on the
second substrate stage 5, positioned at the position EP opposing the final optical element
FL at the exposure station ST1. The liquid immersion system 1 includes a nozzle

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



150r another material with liquid-repellency. The cap nenber 30 nmay
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 %C whi ch attachably and
detachably holds the cap nenber 30 is provided on the first substrate
stage 4. Surbund dtyeashomsaqptical eemers Onihisehampleathisdinaloptivdl dement FL)

det achably holds the cap nenber 30 is provided on the second

subst r at e patidigeedon fhedinagesplahdeide aptheprdiedtioabptisalat/itamirah| Yinahsinterior
det achably provided on both the first substrate stage 4 and the

second sUbFiHAMRRIARERLE 6 alBBrRRR aRAPSS TR wlath PEWARIORNYACHE B GHIY Bkt
mechani sm for exanple, and use vacuum clanping to hold the cap

menber 30. ' fr.Qm.: iC terial
(rotal) . A ABphARRC R o iediey MRTRn 2t ERRREH e IS
cap mepber 3Q.b netic forge. 35 . In this odi nent, the
exBosu e %H%?a%’ﬂgﬁ%?c?%y&%@?%n@%%“ﬁ@%‘@rhqﬁ’tdqsqﬂ@ﬁ’ggvm apd diqpig,
menber 30 is held by the cap hol der 4C of the first substrate stage
4, the capeiesriedevie 2dfis epriradled oy dhesewapl davicest. aglehediqnisbepnbt dayised 1
the cap nenber 30, and is in the enpty state. Simlarly, when the cap

hol der 5Ccaf déliveer Siquidrid) subldt is alteen stdilges teed tempbsattieaadpapedirtrtieuiB0,
the cap holder 4C of the first substrate stage 4 does not hold the

cap menberecderyddtfideD 1 thelfudehpePcMumtsgétem of REniCaPcRQbaRES]IdEd LT are
provi ded such that the surface (upper face) of the cap ne&@g? 30 held

by the cap hol d%eégzz(légerril)ﬁrﬁﬂpssé @ﬁkggtay%,ygg@g axgﬂﬁpeﬁsﬂﬁfgg&gégqggmg

surface 4F of the first substrate sta ace

second.substrate sta 5., 1 Xt .. iqujd i rsion stem1 . isS,.
oxp! i Rod We PR iR 1Rl ShF Kbisalebitel Py "MReRi Sy HEb SR phug fo i
cut-away of a su ry oblique view showi ng the principal_portions of
a liquid PRAEPRIIBFIETEN fgﬁﬂowr@rfacq ol %t%? geal@rp&g%heé%%qt Shat ths egiection
parallel to the YZ plane in FIG 3, and FIG 5 is a side

cr oss- sectopbeallsysitral Lpmddhe eybstrafe P{subgralgistage) intheF@x3s direction.

Furthermore, an aperture 18K through which exposure light EL passes is formed in the
center portion of the base plate 18. The aperture 18K is formed to be larger than the

15  projection area AR irradiated with exposure light EL. By this means, exposure light EL
which has passed through the projection optical system PL (final optical element FL) can
arrive at the substrate P without being blocked by the base plate 18. 1n 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 Dbaseplate 18. Because the surface of the substrate P held by the substrate stage is



15The liquid imersion system1l fills with liquid LQ the optical path
space K between the final optical element FL of the projection
optical system PL through which exposure |ight EL passes, and the
substrate P on either the first substrea&7 stage 4 or on the second
substrate stage 5, positioned at the position EP opposing the final
optical elsabsiantiafly patallehte tex Edsplare, tredoweonsugfite 1 Thitheingedlel miember 6ion
system 1l includes a nozzle 20 nenber 6, provided in proximty to the
opti cal pairbvidabseasko obpascniie surfioppt the patistrafe?P idld &k tisdyuphtcas slap€uhd so
LQto the optical path space K and a collection port 22 which

recovers lj %’Bé’sdb@anﬁaly Se#h10k] SR sHr AV fGRe dubstrBIPC NI SHBROIARnE T qui d
LQ via a supply tube 13 and the supply port 12 of the nozzle nenb

er
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col l ection po e Nnozz recove

The nozzl nber IS aring-s nmber ovigded so as to 3
Surroudd 4G Bate DpaS uRrtRIRe. o Diamy Tarice b & HUETHIEE PHbS poras
optical elenent FL) positioned on the inmage-plane side of the

proj ect i oAnpRear @aproyided ahthpipositign closest #y Gigisulpstigte R held by #ha subpisdip siess
are formed a supply flow path 14 which connects the supply port 12
and t he supplpyovidadesolks to surcbuadtleceptealypadth syvacp &t (prddetinhiacdn LR poibe s
the collection 5port 22 and the recovery tube 23. Operation of the

li qui d supRbysueNite E11HetRB¢h the Ihird sLESRVET ¥f tHe fihgleopdidali ferba FI Qlfhiad
by the control device 7. The liquid supply device 11 can deliver

liquid LQ@ﬁ@E&{bnijog)ti%les@'@teﬁi% %ﬁt&@@&@a&e%@‘%&%&fﬁé pdjusted; the

l'iquid recovery vice 21, Ing a vacuum systemor sinilar, can
R MIRTICR o) SRR N R L
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optical system PL and the substrate P (substrate stage) in the Z-axis
di r ect i onlowenrsuneeqrbl ef thadinabentical demeK Rlhr dilghiswibie ddndesupiosait 2of thght
EL passes is fornmed in the center portion of the base plate 18. The
aperture hdkzle snchibenddnd thelewkmsugiare ThafitHetfmal 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 make contact with the
lower surface T1 of the final optical element FL or the substrate P (substrate stage). A
space having a prescribed gap is provided between the lower surface T1 of the final
optical element FL and the upper surface 19 of the base plate 18. In the following
description, the space on the inner side of the nozzle member 6 including the space
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



15projection area AR irradiated with exposure light EL. By this
means, exposure |ight EL which has passed through the projection
optical system PL (final optical elenent FL) can arrive at the
substrate P without being blocked by the base plate 18. In this
enbodi nent, the aperture 18K is formed in a substantially rectangul ar
shape in ppamaK (prejecticncares ARhg The upiper-endoss tHismodfithmsaipphhbpe peths i A@nd
exposure light EL (that is, the projection area AR). 20 The shape of
t he apert tedigh@Ksupplyt devideald arpt@inecttd vivaypple tildilBi ednabie atpr Baid] tce,
so long as exposure light EL can pass through. Anong t he
surfaces Qfwdrhfd POATNS oFRIERGHPIG floWSathOMEre SHHicRRR O BRATAASpdASP

surface of the substrate P he?d by the substrate stage 1s a flat

surface p | t . XY . r ntac f.the nozzle..
e PR b B il R e R R B D RE i
Becausg the surface of the substrate P held by the substrate sta S
37 subltafl ihaﬁmgﬁbilp&i paghs %‘@bt}cﬂ@eww RAS 0 neinsgahe SphiRagts 7 igh the
t he nozzle nenber 6 is ?rovided so as to oppose the surface of the
subst r at elipuidspppliygevine 1L arpsonagatedstiage, suppld teesdd and seeply flow paths 14.
substantially parallel to the surface of the substrate P. In the

f ol | owi nglmdéscemiptdimment, theasupdweorts U2 heae thEHuadidd dfehe optidak path wpsse Kbof
(base plate 18) nay be called a 5land surface 17 as appropriate. The

| and surf aeexpdsurslightfR1atang dfd @eadedint fieschibéd p&sitiH¥ecatd 1aRFAYS B& at
the position closest to the substrate P held by the substrate stage,

and_Provi e A diReid pNpoinPpaRLhARlK P¥IHRACE: KpbRr Bk AR

area AR e exposure en the l'ower sur of the
final ptic%hé | emept FL _of th rojection optical system PL and fhe
sur 1 abl op e fafalt A erPproin B 1 e PR iR oTibioe Sthely s
path space Kis_jn contact with the land surface 17, and the |ljquid
LQ filling the &Pt nezlc pamherdplacldes 3 sichpy apsriire bptcarediid iy thganpiower
surface T1 of the final optical element FL. That is, the land surface
17 of t hesprog2PetosuciBnidan thednndrsphaaidl  diefagwnRipediretlifeaf ismel the
optical elenent FL are liquid contact surfaces which are in contact
with the ligedild) g it id the guriehgpacpSP.caln thistdmisgdanent sucl & agdrnessiaraee at
the base plate 18 is provided so as not to nake contact with the
the outside of the 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 1is 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  viathe suction flow paths 15 and the suction tubes 33. Fluid in the inner space SP can



| ower surface Tl of the final optical element FL or the substrate P
(substrate stage). A space having a prescribed gap is provided
between the | ower surface Tl of the final optical elenment FL and the
upper surface 19 of the base plate 18. 39n the foll ow ng description,

t he space on the inner side of the nozzle nenmber 6 including the
space 20 Ibetdigshargehio thoesterionyif dpsuTtiondpertveesflional optical el ement FL
and the upper surface 19 of the base plate 18 is called the inner
space SP as apprgpho@hén FIG. 5, valvémettipplsyns 33@marp pidvidetl 4 priedbeichdsions
the supply port 12 is formed within the nozzle nmenber 6. The supply

f1 ow pat h okthe sicfiéd iBes By %ﬁérhﬁon%i@ﬂ@vaqe@ﬁfe&?ahisﬂ% PY 8 Bh-&Rkd by the

penetrates a portion of the nhozzle nmenb . hi s enbodi nment

supply fl %% é%%&g 714 %%o oq\ﬁ' ?1%9 t%[t;u ?c%ggal%gf%ec%&n%t El&esu&&{(&eswce 31

di rection atrve to |ca rojection are
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ot her hand, the Iower-end ortions of the supply flow paths 14 are
connect ed device R&an akie Icowag@e swctipatapedires he tq ﬁ%ﬁ gktegpr snaa¢ (the ampasphare)
and the base plate 18, so that the | ower-end portions 5of the supply
fl ow pat hsSGliy betwmhiengsthp phlye pochmids 3HenCEhadt e bg optkollippties/albz and
the liquid supply device 11 are connected via the supply tubes 13 and

supply f| ewscpadifiss 3B, the chiiict devibovicaeaischat S efdf) FhiYd ROhE Snnk? sfice SRto
t he outside of the optlcal path space K of the exposure light EL, and

are provi gedi g ﬁf&% (hﬂ?&ﬁp |§)' §9 hk%&foﬁ%pé@%rr%% Fﬁ% 55&13?101?&?%%??5' n

the Y dlrectlon of pat s ace tre

tubes,13 an p ro 4 are provided according to the
pIuraIﬁtya?g ﬁ%ﬁ"ﬁ%ﬁ?& B%ﬁ# . The nozzl e menber 6 includes a
suction aperture él connect ed to the i nner space SP, to suck fluid
in the i nner spdGEIBRMPRES &FRLERH | %Igém%? EecoEery dlovsRath 2¢ rennectsdite theg
and air in the i nner space SR In this enbodi ment, suction apertures
16 are at coliectignpeitdd. ofA sphes, open wdhe é@wtnwsqdacb@cm)mﬁs onpedipibs npzzle

| ight EL, and are provided at
member 6, and the recovery flow path 24 includes this space. The collection port 22

has an aperture of the space with the downward-open aperture. A recovery flow path 24
15  isprovided 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



15prescri bed positions |located |lateral to both sides in the X-axis
direction of the optical path space K Wthin the nozzle nenber 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 nenber 6.
The | ower requateryataviasi2 lgire commestad by o medolveny tplag 23. 1 Hénse theecadlgctiangport 22
aperture 16. Suction flow paths 15 are 20 provided on both sides in
t he X- axi smdihedtduidrecoVerl deviopi gl coppdckedsiage rkcdvierojube L3 @nd theea
AR). The upper-end portion of the suction flow paths 15 and a suction
device 31 ihckydifi@panvacuum system are connected by suction tubes
33. Pluralities of suctlon tubes 33 and suction flow paths 15 are

provi ded corresq%ngl n%%? sﬁkméyggéﬂgcoyﬁﬁﬁy&ﬂegpo ev?%éeal

16. The suction aper ures connec e suc on’

25via the.s ion flow path and the s |on ubes FIu

t he inner %fg ag’lﬁf%ﬁﬁngg@ %éjf@?’@&ﬁ&?‘&é%ls €hel ?(P%TPP%'P@KH & ig“ean for
suction apertures 16. As shown in FIG 5, valve nechanisns 33B
are provi @semple herfemeqd fier titanium jop Aginddss steel (SurcrponleSTBSH 63mesh, or from
Operation of the valve nechanisnms 33B is controlled by the contro

devi ce 7. akemnmoopbronk nibaiece Thegamodsanerabar?plhas a dowmeacurfade=2Gwhichon
devi ce 31 5and the suction apertures 16 via control of the valve
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apertures to the exterior space (the atnosphere) SG by controlling
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open in the downward direction, is formed in the nozzle nenber 6, and
t he recovéiguif L&uspedoved vigibe pdeyis teimbes pavesitiqied at gel codle¢tom nm1r22. 22
has an aperture of the space wth the downward-open aperture. A
recovery fHeoauspalicncoliéctidi sorp2Disifoenkd iataairg shipe suduadippltlye dhtival gl hs
14 and suction flow paths 15 related to the optical path space K
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of the substrate above the substrate P held by the substrate stage.
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coll ection port

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



20menber 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

i mge-pl ane side of the projection optiggal systemPL, fornmed into a
ring shape surrounding the optical path space K (projection area AR),
| and sur f d€g abd sisilgyp| §pewoficadly,ithe liguid isoersionsisEer | gorsold Gie suetidrhfosce
enbodi nent, the collection port 22 is 25formed into a circular ring

shape in Fﬂn&ﬁerdtb%ﬂy fibhepatie 2o B¢ kne Hidupdtepaitdiy déviadtl td eptintize #2 pressure in
recovery device 21 are connected by a recovery tube 23. Hence the

cplIectroqh@gkgwgfﬂg@thhg4Hbggbge gmggg vice 21 are connected
via the recovery tube 23 and the r flow path 24. The nozzle

h
ol udes ;Sp(‘i?il}?e?r@ﬁ%sfs"%esth% gﬁeﬁsLe‘érﬁnﬁarﬁéﬁﬁets'ug R SRt

25 can _for xa | e be for d nrtr nrunror starnlefs steel (for
exanpl é SB83§8S Oi‘ilé’sPﬁrerF 0 6 a5y dnpisAiie thosersowgindile 3
menber 25 has a | owner surface 26 mhlch opposes the substrate P held

by the s ubbltorlaln E1G t5a et negdh enlydwesi fiwignt txenadB formatinn qf@trseusfarterrbleqm%
opposing the substrate P is substantially flat. The porous nenber 25
i s 10pr oviiietkrsidn tepeoncioR | eEdr exampte; bupply pareshl X daay be pevidededtemitd atle

26 is substantially parallel to the surface of the substrate P (that
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via the porous nenber 25 positioned at the col lecti on port

Because_ t%Fo‘gg‘%*ﬁ&}dlq@b%q%g%l{hgyfgrlmﬁ%dhgna ring shape surroundl ng

the optic space orous nenber 25 positioned at the

col I ecti on port fornmed .. rin e so a und e
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porous nenber 25 is provided at the collection port 22 such that the
| ower sur febe thefirsg Slabstrgtfe&gaﬁtqrahq seconbsubgiiaie 5@5@ f iioppsttiared gt thej n
the Z-axis direction as the | and surface

position EP opposing the final optical element FL of the projection optical system PL.

As described above, the first and second substrate stages 4 and 5 can each be moved
between the exposure station ST and the measurement station ST2. The first and
15  second substrate stages 4 and 5 are provided so as to enable motion, while holding a
substrate P, in a prescribed area on the base member BP, the area comprising the position
EP opposed to the final optical element FL of the projection optical system PL provided
in the exposure station ST1, and when each of the stages 4, 5 is opposed to the final
optical element FL, liquid LQ can be held between the substrate P and the final optical
20  element FL (nozzle member 6).
With either the first substrate stage 4 or the second substrate stage 5 positioned
in the position EP opposing the final optical element FL of the projection optical system
PL, the control device 7 drives both the liquid supply device 11 and the liquid recovery
device 21. Liquid LQ delivered from the liquid supply device 11 flows through the

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



17, and al so such that the |l ower surface 26 and the | and surface 17
are substantially continuous. That is, the |land surface 17 and the
| ower surface 26 of the porous nenber 2025 are substantially flush.
In this enbodinment, the liquid imersiop system1l is provided so as
to recover only liquid LQ via the collection port 22 by optim zing
t he dif f erapdaesupplivlfnmtthe syppéspartsel 2 ta thhimnermspovely, fliquiddd whivh lesd
the pressure of the exterior space (atnosphere) SG according to the
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25connection of the porous nenber 25 and the liquid LQ the surface
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i nrersion system 1 controls the suction force on the recover

path 24 by liogui d C r evhce 21.to . optin ze,.t pr re in
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positigns, shapes and.sjm]Jar of the suppl orts, collection ports,

Sand sdct ibaﬁuaﬁmgﬁrﬂé@ be g[‘H’éﬂ}?o%lEPléf BRERBAT0 Bhodpuer gpcel SFrhet Weprt e findl
those shown in FIG 3 through FIG 5, but need only be sufficient to
enabl e f oropticdl elerednt HLaad it base plae 18, e apticaratisspane Keafiespogure liglgEL

exanpl e, supply ports 12 may be provided lateral to both sides in the
X-axi s di mettéennhofindl vptiogteletizdnt PRi(ProfotaceopticabndtesuPl) anl thp eutistiaeP

16 may be provided lateral to both sides in the Y-axis direction.

10When fi lchivagate RRigeptsiftiRl wigIlusPBOEe Ky [idued EQRS cll tiihk ifsler ¥hdcB
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el enent FL o jection optica escr ove,
the fipst and cond. substr at tages, 4. and 5 n.each be noved.

bt wedf) t 1EMESeD BE G QY erhs 4710 B P cor NersS S ma Rl St BSPEHARE The
first and _15second substrate stages 4 and 5 are provided so as to
enabl e notiagi LQke the IHRRL GPRES SP from supply ports 12, the inner space SP is opened to the

outside atmosphere. By supplying liquid LQ to the inner space SP in this state, the air
portion which had existed in the inner space SP is discharged to the exterior space SG via
the suction apertures 16 and/or the aperture 18K. Hence at the time of initiation of
15 supply of liquid LQ to the inner space SP, problems such as the lingering of air in the
inner space SP can be prevented, and such difficulties as the generation of air portions
(air bubbles) in the liquid LQ in the optical path space K can be prevented.
When liquid LQ is supplied to the inner space SP from supply ports 12, the
control device 7 may control the valve mechanisms 33B such that the suction apertures
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



substrate P, in a prescribed area on the base nenber BP, the area
conprising the position EP opposed to the final optical elenent FL of
the projection optical system PL provided in the exposure station
ST1, and when each of the stages 4, 5 i4g opposed to the final optical
element FL, liquid LQ can be held between the substrate P and the
final opt iliqald r20overedenite Hinthudingl s aseurh eystéh can recover\Wquid BQteheting he
first substrate stage 4 or the second substrate stage 5 positioned in
the posi t ibetwdeh tiepaaikttich pdie2d (pradusaiémisa2 Spheidbbirdte POfia theecollection
projection optical systemPL, the control device 7 drives both the
liquid s U%BH}QZQE%hﬂﬁ_ci%%_a%gaﬁd%%réésﬁﬂé!iﬁi tHSEAWREY 16F Phh©42 1 -Ligﬁiﬁ Yicshwhien
delivered fromthe liquid supply device 11 flows through the 25supply
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between the |land surface 17 and the substrate P (substrate stage) via
t he apert G¢w@veyKubeZHisfre¢qveradipy thpliqwidireqesety depise@lK dhe eordrad dposer e
light EL. In this way, 5 by supplying liquid LQ fromthe supply ports
12 to t he cominas tledamed Bitnbeiovsgstemhle afid batawsigitc &k petfemnitin fphratlabtht he
base plate 18, the optical path space K of exposure |ight EL between
the final ;igpid ®biyelperiioh oFthe(Rfufi IydevRRLl Gal tsysquedtdebyerddgeratién
substrate (su g???te st age) ?@ fi FggﬂQﬁth quuid&{Q. Mheg§l?quid

LQ i's SUPBlrhfidl 1dd: DB o BRSRe SFicks Ol SURPKYis BRI it iadhdBO. and o

control device 7 contro e Val ve nechanisns SO as t nnect
the suction apertures 16 to.t xtertar. ace.SG. That is, when.
supp! §F ng ARERREHER oot LR o Ere T L s RRRE G B ef b HFoRigneet
i nner space SP is gpened to the outside atnosphere. By supplying
liquid LQMGSUPHEAE kner space SP in this state, the air portion which
had existed in the inner space SP is discharged to the exterior space
SG vi a the suct Nent, hpsic pperaison & the exmosunclapparpis £ i expldinetiomstaring ta the
time of initiation of 15 supply of liquid LQ to the inner space SP,

probl ens dwelthas of BES. 160 nde thinegnbddimient, with theoptivaleyatis pace KSH thaoxgoure
prevented, and such difficulties as the generation of air portions

(ai r bubbligg) EY. HITed §ithi 1/i AL OQne R oAt dRPIcE 9RnP&E vRAREt df FRRuBErate
prevent ed. When liquid LQis supplied to the inner space SP
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mechani sns € suction apertures

device 31 are copnected. And, the suction devi.ce 31 may_be driven

and vini 1 6 SRAECTH] OSSR ARG S oM R A TDRT o B RGP B Enee
suction apertures 16, liquid LQ my be S%P.'Led to the inner space SP
via the sdgpr patheprapction 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



Liquid LQ existing between the nozzle nmenber 6 (collection port 22)
and substrate P is recovered via the collection port 22 by the liquid
recovery device 21. The 25liquid recovery device 21 recovers a
prescri bed amount of liquid LQ per unit44time. The 43 liquid recovery
device 21 including a vacuum system can recover liquid LQ existing
bet ween t stationlS[@ct Cortheother Rand( the fusisubstratestag2s), haldingsa hidistrated foy

via the collection port 22, by inducing a negative pressure in the
recovery fultuh meiduradent piapeisihd Dtidvnedsufentdng statien SPL hasbeepabmpipat & K
of exposure light EL flows through the collection port 22 of 5the

nozzl e mengkiofed AlRe é,ﬂﬁsﬁrgg@ﬁgﬁgﬂl ow path 24, and after passing
t hrough the recovery tube 23 |s recovered by the l'i quid recovery

device 21. The ?r?{h‘[iéf %b&ﬁl\{ll l?ft mea %}Bén% Sf %%ﬁ%ﬁ !tlt%lf!'l algtﬂermgasﬁxle%{%f é’tgttl

1, and by causing Orne i N para rqu

oper at Pon IR rEds é%%ﬁt%ns S Elhe poton foraboniad D Bas offiE RGPS R

is fllled with liquid LQ and a 10liquid i mersion region LR of the

| i qui d LQthesforeylerelingadasgation system Bar gétwgasyamwlbﬁamn $hé thyhguid dQis
Next, basic operation of the exposure apparatus EX is

epr ai nednot safp@hed alpviedhd hubstirdte Re h@ht foohs/FevBingdetéatioh Bygerardhdetéarent |

with the optical path space K of the exposure light EL filled with

l'iquid LQsuf éﬁ@ﬂifoh%foﬂﬁé{tidiﬁfoﬁr@(éﬂifﬁ@ SF t(ROMBRBRAE PAel PHEtLSWbSInat e
15stage 4 (or exi sting at the exposure station ST1 anDng the first

ZiﬁiiL?éeo?‘B@%Ee R R IR R P L B3R Sy o (R rlment
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W t hout the nedlatlon of liquid on the substrate P _held by the

ot her st ag@ving e sagond ﬁeta&traferﬁéﬂa?éimﬁl@aélm su E‘%&tP Sin %rF?(Yﬂ?élec%ﬁ% the)
device 7 initiates exchange and neasurenent processing of the

subst r at e fizusfleneling datertéon tylems@toodetectwighous the mediggipnSfiliguisllsQ+ thened
at the substrate exchange position RP of the neasurenent station ST2,
and t he t pasispoird theVsixdsiBedtion s e @lirdity ofdetettéonspdist batle Krface bthe
subj ected to exposure processing onto the second substrate stage 5.

The contr Qb E€ For ieﬂirh%lét 188 coM AT dERER N im AP IRGRSRIdNAb e §tBE: 5 while
second substrate stage 5 holding the substrate P at the measurement
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 QY 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



44 station ST2. On the other hand, the first substrate stage 4,

hol ding a substrate P for which neasurenment processing at the

nmeasur enment station ST2 has been conpleted, is positioned at the
exposure station ST1. In this enbodi nents, nmeasurenents of a substrate
P at the neasurenent station 5ST2 include detection of surface

posi tion ithd ¥Xrdencod the subsirate ir(beroed efbstrhie stagesh.rate P by t he
focus/leveling detection system 8. At the neasurenent station ST2,

the liquid LQ i NerQtthsequplol &6liedhDyeatehimap dbtbasddeorhositivg information for the
focus/leveling detection system 8 detects surface position

i nfor mat i bRy drlagtestit:d ?&ﬁts%fn thd@irddbat fh@tsﬁbﬁaféefl‘ get@&eﬁ Ii‘[?stgﬁgﬁﬁdand

substrate stagé 5 wthout the nediation of Iiquid’ LQ (step

this enbo%' ries Q{r? Egﬁog%tté gllax\}\gf#g%%br\z/atg Qﬁlf{]c% Por 'S %s Ihe shl?stra(;f P

11
second subs ng t secon rate

5 holdlng t he substrate ane, uses the, focus/l velin

det ect b@%@%ﬁeg% e sicp S"\%St ?%ﬁ?hlﬁ FiEaRs: AR ZPFTERITAe Plae fal | g,
p05|t|on in the Z-axis direction of a plurality of detection p0|nts
on the surofdicesubsirate, B isdgermmringdwith rqfeneneodarpirescribpbreferangediosdeni ce 7
noves the second substrate stage 5 while 15nonitoring the output of

t he | aser (reftrendessndired)er TR&Ecomrud devicd N otwtesttheappeaitiaiateopl amd fok tlgpuauekata@f
uses the focus/leveling detection system8 to detect position

i nformati ghe dubstrite PAhaxdeberfhincdiCdt MR MméRGrement $th@dd $72.0f points in the
pl ane (in the XY plane) of the surface of the substrate P.

Speci fically, M ﬂfeélésglﬂ ﬂ?eﬁ%oﬁﬂ@%ﬁ@ﬁ gT?taﬁtQQttﬁe ifkad¥ement

dIFGCtIOI’IS suc etec i on La emtte romthe projection

o ur ety SBHopSdRe 59%%§f‘fts” ﬁ%'e?ﬁ?vgeé?cﬁrsfwgs%%%gt%”s%isﬁer}ﬁé?‘é’%e%” )

p05|t|on (attltude of the second substrate stage 5 in the Z-axis,
OX, and OViadieR SdeiapAamqves thejseeandsubsirade 1828 T {90RE PrrasPTeation ST - ¢ Hfter

Z-axis direction for a plurality of points on the surface of the
subst r at e tire fixst shibsaaie athge ) aldng thesubstpate B doi whigh exposure processing has been

completed, has been moved to the measurement station ST2, the transport system 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



reference position (reference surface). The detection results of the
focus/ | eveling 25detection system 8 are stored in the control device
7, in association with the position in 45 the XY plane of the
substrate P (second substrate stage 5) .46 Next, the control
device 7 creates map data based on position information for the

pl ural i ty pointdertaplufabity piodatection poinkse os thd ictacobf thheubstrpist i atdepdBition
detected in step SAL, and determ nes an approxi mate pl ane

(appr oxi mah@rastidraigehe Karplide as Upfracienatd plhiefos trsduffateoRhd sitagard Fodin
the map data (step SA2). By this neans, an approxi mate plane for the

surface ofpeldegvad Baddddinanedétsctplefuis Neah Wit Bnéab e OCRbPreference
prescribed reference position (reference surface). The control device

7 stores UcanplptLinte Rl AnesL oL ddie SHIthagq of the substrate P

t hus determ ne neasur einen ation . "\When processing ends
at the_exposure _station ST1 and at. the nmeasurenment 10station, ST2, the
controf device PrGoREcldRkics ] siresig Y?%F@O%lfla@g&m%wp o the JEegRrlanf
station ST2 and noves the second substrate stage 5 to_the exposure
stati on Swith themadiatiga of ligeid [{pdtheprejcstienyentiral fistesn Ry relaévesiast rat e
P for which exposure processing has been conpl eted, has been noved to
t he neasurmpessenbedsteédreae pSdifion (leterércansare). sHatcethOcantlobdeldcd Hean
substrate P on the first substrate stage 4. A substrate P to be

subj ect ed deRrhRRAROFHIRorRI ATARSIDREVdeR tﬂlmd%d pRiRk Forinitd] B‘aj thé b_rogéﬂﬁ%hr ate
stage 4 at the neasurenent station ST2, and the above-descri bed

measur eme gyrptslgeg S@gﬁ&ﬁiﬂg\/ii‘l “ﬁg@@ fﬂ(ﬁ %ﬁﬁlﬁ surface (g%@xihﬁ??ﬁfg%&é) A}‘?EH% sq[b%{rgtg P,

t he secon rate stag g a su ate ecte

ot ndd xR R SaPerio RE it ROy hen B Rhghabee) B yShim s

provi ded at the_exposure 20station STl detects, w thout the nediation
of liquid LQ pgglpqni the aboyesicaerihcd Angasurement processing ends, the control device 7

controls movement of the second substrate stage 5, and positions the substrate P in the
position opposing the final optical element FL of the projection optical system PL.
Based on the surface position information of the surface of the substrate derived based on
15  detection results of the focus/leveling detection system 8 at the measurement station ST2,
and while adjusting the position of the surface of the substrate P relative to the image
plane via liquid LQ} of the projection optical system PL at the exposure station ST1, the
control device 7 exposes the substrate P via the projection optical system PL and liquid
LQ, while moving the substrate P in the Y-axis direction with respect to the optical path
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



Z-axis direction of one detection point on the surface of the
substrate P on the second substrate stage 5, or of a nunber of
detection points smaller than the nunber of detection points detected
at the nmeasurenent station ST2 (step SAB). An approxi mate pl ane of
the surface of the substrate P was determned in step SA2. Hence at

t he exposuyste@SsuEoadsihsSTubstrigsy Pdet whbichegposd prooessing fhos emdeidolneld hy thve
Z-axis direction for one detection 46 point (or a plurality of

det ect i on speirdtsapsteate §thge 5 uiifidcRasOfech hyvedi fsthe atcasiPedbt SpARNtI TN
information in the XY plane, an approxi mate plane for the surface of

the substrate PN&R Rexdapled subdsedston drign POty éx?ﬁ-i'ﬁéd? ref&‘-g%lg

reference to a prescribed reference position (reference Surface)

t he expos tati Tl . I Vi 7 res, in ad ce
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prescr Pbecfug%’faéer %ﬁ%‘e&b"d’%g 15%8% [Pef E‘r%ﬁ%’ Z tgﬁ Fybstrate stage JEyingevics i} ol
device 7 can determ ne the positional relation between the inmage

pl ane f or nideludsp linger peioretl Bdn% 88i ¥hiB5sy Thesmbeiratgistagk douing degycaR®
the surface (approxi mate surface) of the substrate P, 10with
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(step SA4). When t he above-descri bed nmeasurenent processing

ends, t he exik liabar¢@ides ©1,0XA8pbatiSndiR¢FTRRE a PrestABeiRtM B RSt hke
stage 5, and positions the substrate Pin the position opposing the
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position of the surface of the substrate P relative to the inmage
pl ane vi a S PYampenessqrranged Hmsesabsbintaials elang thesk-axis piregionand In
exposure station ST1, the control device 7 exposes the substrate P
via the prafemetibon Oponeef the Ysaxamiitar gvided 91qtwvad sid@rs dhi Herermyipeged e
substrate P in the Y-axis direction with respect to the optical path
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



20space K (step SAS). After liquid 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 neasurenentqggstation ST2. In parallel with
this, the first substrate stage 4 holding a substrate P for which
measur enennd proosbesindgottas: ienldeldngh dStthm ofeas{rapivdintarguadd d$hex&Fdlingsin
noved to the exposure station ST1. The transport 47 system 9 unl oads
t he subst riad B-Rid difectibh.C hHenxdeabd K eaxiy 1a0e6 siife 8 hasmendedin thelvthxy the
second substrate stage 5, which has been noved to the measurenent

station SHgection by meRJfthe aﬁ?&qggélﬁn&t)rs%? ‘8?%1'&%]3@)(55)@91%6‘1’5 iHE890 is

device PD is explalned referring to 7 FIG is avie rom
above of flrs Con rate st strate
stage dri Vi ngBl ewq% %llrﬁ&llﬂncli_’y I:I}leall[s %lfilflgaré? reg%é‘r |§€| ng

devi ce_PD i ncl udes ors 80, 81, 82 83, 84, . The
substrate st age%am ﬁlala%%@w Lgeqbrsuﬂﬁ&ga&@smﬁu i for @fmlamﬂ Pribear
gui des 91, 93 extending in the Y-axis direction. The Y-axis |inear
gui des 91 m@zpcz;:ﬁfeng)@matur@ﬁ@ubs wparhetaucssripedintery Pealonather X akisi nOntpge
X-axis direction. The Y-axis |linear guides 91, 93 each includes, for
exanpl e, mEgrReX-auisilirear gidddsrias pappatted el eredtemn tenattlg nettiog o thesX-axis
having a plurality of sets of N-pole nagnets and S-pol e magnets,

arranged @fireBdSi@la dd@ehc-HeOENMR! S SAhIPRY, b the otiRoF 26 afdk 1164 %Gameamsi n
alternation. On one of the Y-axis |inear gui des 91, two sliders 90,

94 are s u@ﬁgﬁotrfeg tﬂ@sl%@ﬁ?ﬁ% ar%@ﬁfaﬁﬂoﬂ El?er f’§§ cﬁbegh&? i d hed R state.

contact-free state. are supporte

the o r ide 93 t enable ion in the

i ¢ 80T dhertiogs BhRbibe e Sraunde FaRey @%Véﬂ%??r&@flentgbagnsbgmw
95 has for exanple a coil unit, incorporating armature coil s arranged
at prescripege @mhérﬁbfaﬂcsf s&F §h H-pHe magasts and Spale magnetsyarspged at prescribed
enbodi ment, by means of' the sliders 90, 94, having coil units, and

t he Y-axiﬁnhwnéamnguhdgi@ﬂSﬁmmnmgaadna@hmmnmnut movi ng-coi |l type
Y-axis linear notors 82, 84 are configured. Simlarly, by neans of
the sliders 92, I9BIG avich@ e firstatidtsgcorain@ibitite 20desal 59s tnmeaed gihde

93 having a magnet unit, noving-coil type Y-axis |inear notors 83, 85

sliders 86, 88 via releasable joints 41, 42, such as those disclosed for example in

15  Japanese Unexamined Patent Application, First Publication No. 2001-223159. The
joints 41, 42 can be coupled to side faces of the first and second substrate stages 4, 5
respectively. That is, the joint 41 connected to the slider 86 can be coupled to the -Y
side face of the first substrate stage 4 and to the -Y side face of the second substrate stage
5. The joint 42 connected to the slider 88 can be coupled to the +Y side face of the

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



are configured. The sliders 90, 92 conprised by the Y-axis

| inear notors 82, 83 are respectively fixed to one end portion and
the other end portion in the length direction of an X-axis |inear
gui de 87 extending in the X-axis directdgon. Furthernore, the sliders
94, 95 25conprised by the Y-axis linear notors 84, 85 are

respect i vetiathejjxietid2 v thaelidends pothei>oaxis d8eetival. t he ot her end portion
inthe length direction of an X-axis |inear guide 89 extending in the
X-axis directi OBy ntdfigetht figusfs gesiesattd Hiethe paliiofley-4xis liseammoadik 82 &8 (ohe4,
Y-axis direction by neans of the Y-axis linear notors 82, 83, and the

X-axis li . i i j - AX| ' j ¥ e of
the V- ax ST icitns Fg NGNS e Yol RAYZ Bfecion PR
87, 89 incgludeg for exanple a coil unit_incorporating armature cpils
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X-axis_linear guides 87 is supported the slider 86 to enable notion
in the3X- anpsirag s’f@g,etm@ﬁdtrsmna?(‘géwgwmﬁn &% adf-atielingyr maters pyd a rfilt Hege,
other X-axis linear guide 89 is supported the slider 88 to enable
not i on i nmdmtedax b -k elag dromng mechaoont ot exampée, atvaice.coil nofbreor similar)
sliders 86, 88 includes for exanple magnet units havi ng pernmanent

magnet gr QWRRe R@%it;i?, andPfitkplFloh @fthS 21aRisAUirebliRPARI IRBOEK SnABY FrelRdSR
magnets, arranged at prescribed intervals along the X-axis direction

st rai e "erague e XY sraee, o R v trofepFRE ReRing PR i Bl P RuBRARy

rel easabl e joints 41, 42, such as those disclosed for exanple in
15Japaneséh dULii?8%ed Pat ent Application, First Publication No.
2001-223159. The joints 41,42 can be coupled to side faces of the
first l8nd secon®nsthpbeseanembardeis pagvidedeasnpaailiayed§ whitharevyents qollesion
joint 41 connected to the slider 86 can be coupled to the -Y side
face of t betwdensie Stsbstbstite sapadand tlersdcdml subsgratestsgal® f Hloeawxilidarns0 is
second substrate stage 5. The joint 42 connected to the slider 88 can

be coupl egrdvaddde proiest €8lidiascedhednnBe A0S eaRRAcSIHIE U AHEhSIRER] Subdhste
to the +Y side face of the first substrate stage 4. By neans
stage 5, which move in XY directions on the base member BP, and is provided between a
first work area 10 comprising the exposure station ST1, and a second work area 20
15  comprising a measurement station ST2.
The auxiliary 50 has a prescribed size. A first passageway 61 1s formed
between the auxiliary 50 and the -X side wall 43 comprising the Y linear guide 93. A
second passageway 62 is formed between the auxiliary 50 and the +X side wall 44
comprising the Y linear guide 91. And, the auxiliary 50 has regulating members 51, 52
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



of the slider 86 and the X-axis |linear guide 87, a noving nagnet type
X-axis linear notor 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. Anddgy neans of the slider 88 and
the X-axis linear guide 89, a noving nagnet type X-axis |inear notor
81 i s 25cdavingtiheabonkridetrrided veosigunationds exmaiserh stfeaing te tlzgplaie (itws of
substrate stage 4) connected 49 via the joint 42 to the slider 88 in
the X-axi §10i 7 ¢edigFIG. 14 and FIBy 1 5etcbwigh Flkie24.hr usts generated by the
pair of Y-axis linear notors 82, 83 (or 84, 85) slightly different,

the substrate stxaG8o&fAth PRs. @Rk rF@G' Blid fhe ih& Wik didaa0tdrame eﬂsp@)sﬁrg ‘§tat1on

figure, the substrate stages are shown as single substrate stages.
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OY directions relatlve to the XY stage. The substrate hol der hol di ng

t he subst halddbyrthe scapng gehstrete stagetSHe parfenmed. simgpder tbaErformdigyakimmersion
menber BP is provided an auxiliary 50 which prevents collision

bet ween t kepdsursdf thebststrate® @t thg dirst sabbtratelstageelc trectoatrbisdavaded sdsitgms 5.
The auxiliary 50 is provided to prevent collisions between the first

substr at e ti5d fgesubstind staBe4 SL6R @dsﬁﬁuﬁ) Shpctirfy the HAS opticH] ShedBY &fithe XY
directions on the base nenber BP, and is provided between a first

work area é)}(ge@tfb%p'téél%?st%ﬁq)@gﬂé)ﬁ&git?ons&lﬁécﬂ? gff_l?;l fhe ffﬁgfjo cgleé‘igﬂﬂ h [)HEP

area 20 1 risrn measur t station auxi

50 ha esc i,ze, a way 61 is d bet wee the
auxi L 18ry g0 faC?fﬁe? k! ﬁ&%ﬁ? i AR R eRaY i e e ﬁb
93. A second passageway formed between the auxiliary 50 and the

+X si de waPfcedy betdipn e fwgl ?R’fé’al{eleﬁ’éteﬁL Yuh the sepstratgdgheld i thefiest i ary
50 has regul ati ng menbers 51, 52 20whi ch performregul ati on such that

t he first subvatetags Aewiib;équlidelﬁm anfl expeseotie sybdtste Bt durthermore, the cap

member 30 is held by the cap holder 4C on the first substrate stage 4. And as described
above, 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 arca 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



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 on the second passaggway 62, by neans of the
auxiliary 50 conprising the regul ating nenbers 51, 52. 25Next, a

met hod of hekjrodHrdad thf fimt subsgateatage P and iwith theruppep osfizce dpgfahaficss sibXtrate
50 havi ng the above-described configuration is explained, referring

to the pl apgevi eWshitd pdrfoaming ihpagllghthEk AngLif O f5mithé fe12
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substrate P hel c? %y #ﬁeuﬁ]}%ép‘?%ﬂsﬁogte snt age 4 1s 5 %gr %%%%‘?4&

t he neasurement. lon ST2..measurement processing of the bst r.at

P el d by THE0ds AT Fitp E LR BTET heeh SRR SRR e sl £ g’ e
performliquid inmersion _exposure of the substrate P on the first
subst r at e ERhgRHA! el?%ﬂ@&mﬁﬁ@ﬁ%i@% F@éﬂsrtﬁsigvlﬂilwrﬁl%r%ﬂq%kR domedion e
stage 4 at the position opposing the final optical elenent FL of the
pr oj ect i orthopbisigair Pops bemnPpthix mevesben the sap diembet B9 bel ow t he fi nal
optical elenment FL) EP. 10Then, the control device 7 uses the liquid

i mrer si on syst emfier oving the tiheidapimetdbn peaidn [Shaa e¢hedcdpahasies 30Nhe fcbitad]
optical element FL and the substrate P held by the first substrate

stage 4 widehick 7Qdjudislibd pSiEbrRXRPARS Helifeeh URSAIREmEnb&EY dHIGhE s EmehbE
cap nenber 30 is held by the cap holder 4C on the first substrate

stage 4 Ang:a S e . hf] ] s“t?l i's
posi ti one(r}%e{t ﬁ% e péﬁﬁbﬁp%&é’b‘@@ﬁg hfgh(; ?atnug? E?)Jp‘?%rggﬁ%ei er%g%t
FL, the second sulhstr e 5 is subjected to neasurenment
pr oceddi ngoeaamaet b (LG aRb foBere gl Wi T e rERe pf Bieaea maten 0.
the second work area 20 of the neasurenent station ST2 conprising the
subst r at e WreifisHYe thedyrt ugsiratpstage 4, holdipg thekapmemberp & is gispddn thegZ
16, after the end of l|iquid imrersion exposure of the substrate P on
the first dénebisam, andthstlager sorfachef thengr mbmbievt sedbrdughd uss cottact fwitlsthe
Substrate
upper surface of the cap member 30. Furthermore, 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. Ofthe
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



20stage 4 in XY directions, while liquid LQis held between the final
optical elenment FL of the projection optical systemPL and the
substrate P held by the first substrate stage 4, and noves the liquid
imrersion region LR of liquid LQ from @2 the substrate P to on the
cap nenber 30 held by the cap hol der 4C above the first substrate
stage 4. ThlcauiopeortsAirdfabenadzla membes, therpertudd SKedad boyclashé cBpholding
hol der 4C of the first substrate stage 4 is 25substantially flush

Wi th the uhpedp Bethba@ #akinef tht ey uhideatfehdhdreledndibdritesosdshs tloat the
51 holder 4H of the first substrate stage 4 and with the upper
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i mrer si on cteseans HLiapd e qapenealer 48 ibldrby3be nezrde wembend. device 7
adjusts the positional relation between the nozzle nmenber 6 and the
cap nenber 30 i Aftehboldirpxths cah memberct() agamssthe Wwernsuffhéa oftie neawde
causes the |l ower surface of the 10 nozzle nmenber 6 (17, 26) to nake

contact Wrkdinbdr®, theRehtrsleh e g releadel ereORIMINE PR 8P meRMRERD b @ld dap
the first substrate stage 4, holding the cap nenber 30, is raised in
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respect to the nozzle nenber 6. O the portions of the nozzl e nenber
6, the colshestraiepttagsct withdraws fionothe disal dpticaladerheidil, therdap erenahmp 38 hnlg

t he upper surface of the cap nenber 30. By a recovery operation
(suction apsinstthelwey sarfideel dad dozelkintsintzo btis Znoviel droafhe fRslxabst3fe can
be vacuum cl anped to the 20l ower surface of the nozzle nmenber 6. The

control deupeq, mdusfisd L0Rahdk/herhi 8 tROfidal 43titD chplcdt Fhe cap menber
30 agai nst the | ower surface of the nozzle menber 6, such that the
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port 22 of the nozzle member 6. As described above, supply ports 12 are provided
lateral to the optical path space K in the Y-axis direction, and suction apertures 16 are
provided lateral to the optical path space K in the X-axis direction. In FIG. 19, in order
to facilitate viewing of the drawing as well as to simplify the explanation, a supply port
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



In this enbodi nent, the | ower surface 26 of the porous nenber 25
positioned at the collection port 22 is substantially flat, and is
substantially flush with the | and surface 25 17 of the nozzl e nenber
6. By vacuum cl anpi ng the cap nmenber 3G3using the 52 collection port
22 of the nozzle nmenmber 6, the aperture 18K can be cl osed. By hol di ng
t he cap nemdmeber30, agahasicovdrg of bued [€uvikabesuwtion hgeroeszl (6 arsgrdoforméed so
as to close the aperture 18K, liquid LQ can be held between the | ower

surface Tipaiilel head dedadibeanibbedibyehei@iihg He vang méthaniehs 3eBMBRReATE.
Furt her rmre a prescribed space SK conprising 5the inner space SP,

and capabl i

ol eront FUCang L Caliel hction gbpirg JBéyﬁ"*ﬁ%@‘%%%‘@ R h@@?ﬂg%bﬁﬁ*
After hol di the,c st..th urf

nosol e nemarme i 8P BRERE palll FERMISieubt Bl U F, s ine &‘h‘ﬁé‘mé‘a?ﬁ}
menber _30 by. th? cap hol der. 4C of the first substragéﬁ st age 4.

shown Pn Bedce 91 dhe coteg] degce ¥ gan RIMTFGIICHORyESGP LY eatluids (lﬂtwédm ain) in
substrate stage 4 to be retracted fromthe position EP OpIpOSI ng (the
posi tion dhe presdripedspape)SK, eclidingtheamer gpdce SiPebprtweerrthe final eptics] dlampent
when the first substrate stage 4 withdraws fromthe final optical

el enent FIFL drkdehecedp membar3030 Thelcontagalievist 7tdneed hediquilietaeey ddvied®
nozzle nenber 6 is renoved fromthe first substrate stage 4, and
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shows the state in which the cap nmenber 30 is held using the
ort & 12 ERahs i BimbiE oPBeef nfFRIRER) By e BRE AR %%mlﬁls*”@ i
the ol capaburnskpeetis MedRRidsipBfisdiil off Baihen 296541, By
order to facilitate viewing of the drawing as well as to sinplify the
expl anat i ¢S means, pEIolIgyed {ugzé) suppligd &gy the uprhe ports 3 wehe preserabedisipreeal
path space K and a supply tube 13 connected to the supply port 12 are
shown, an&Kabgwetr tha fmpkonticakel ifiertdileamallthe captihembet ), ded wfadditeon liquid
optical LQ in the prescribed space SK can be recovered from the suction apertures 16. By this
means, the image-plane side of the projection optical system PL can be continuously
15  filled with liquid LQ, without halting the liquid supply operation of the liquid supply
device 11.

The supply ports 12 to supply liquid LQ to the prescribed space SK and suction
apertures 16 to recovery liquid LQ are provided at positions closer to the final optical
element FL than the collection port 22 used for clamping of the cap member 30. Hence

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



path space K and a suction tube 33 connected to the suction aperture
16 are shown. As shown in FIG 19, with the cap nenber 30 held
agai nst the | ower surface of the nozzle nenber 6, the supply of
liquid LQ fromthe supply ports 12 to tdae prescri bed 25space SK
including the inner space SP, between the final optical elenment FL
and t he capbstBg siegenbrvigddevigedP ¥ hempee thedirst substtatasiage 4 Q the mephwement
suction apertures 16, are perforned in parallel. As described above,
by cont r olstatiog StTgsacahd eodeabands akd B3Bovd the secont obstidRWStRR SftoGhE
connect the suction apertures 16 and the suction device 31 having a

vacuum syskemuyd datidies BUGIsGRork la8% 108t Nas oG IECT 0, QR L4HRE ddAee 7
Hence by driving the suction 5device 31, the control device 7 can

performs i e L Ul J 1 sy j it e i ped
Cpace Sk ‘PR ACEBHRLY ribedttbE Selta st ak BB bl s BECREHE
el ement FL_and the cap nenber 3Q. The control device 7 drives the

i qut A5 cCbURYE B PR AR 1] tomDSe T AES T SRYES FAsrs H08E Hhsgieprnse
pressure in the recovery flow path 24, maintains the clanping of the
cap nenbeas@E®Vax e coll ection port 22, and with the 10 aperture
18K cl osed, drives the liquid supply device 11 and the suction device

31. By this neaf$G. 20us e sthapatid dedding sbarpipk ittedrefatiombetweses thppfingt palr t s
12 to the prescribed space SK between the final optical elenent FL

and the capcoiasipstra&lstagdid, 5 Pasd@ih thiodBh kieirsCandQetdhdlasREREEI 6 1062,
space SK can be recovered fromthe suction apertures 16. By this

means, theyd qBag S0S{Hde: 'flifahJ 1) 10 Hr§iGink QPcoR b i i 1
be conti nuou%{?y i@?lﬁﬁl ed w Pﬁl I"qui l(E;‘{SLQ Wlht ﬁ%)ut h%ﬁ }n%g trﬁg%rﬂsq’ﬁ?g
suppl y,operation.of the lLiquid.s I evic 1. The .su
por 192" SRR rar el g B e EEbTEe Bep dont e sirtire Bt
apertures 16 to recovery |iquid LQ are provided at_ pasitions. closer
to the fi fiecappevedhrovel ddfrent pathpanln this chiodapentdhe Hisyt regpdatingapembsr
clanping of the cap nenber 30. Hence 20 by holding the cap nenber 30
usi ng t he 5das pregidedonplee 1X gide facewif thediukiliarnhl,laoddes & protradmgahembes
nozzl e menber 6, the prescribed space SK can be forned between the
final optiwdath gloendsstonithe eXididiehe Thapromdingrmaiber compeisdddsy the firdte
supply ports 12 and suction apertures 16. Next, while measuring the
XY di r ect ir@fh Aty rhéAbG Mfis Fiiel ksb a4 todxEerRqR By-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



25substrate stages 4, 5 using the laser interferoneters 2P, the
control device 7 controls the 54 substrate stage driving device PD
to nove the first substrate stage 4 to the neasurenent station ST2
(second work area 20), and to nove the sgecond substrate stage 5 to

t he exposure station ST1 (first work area 10). As shown in FIG 10,

t he cont r dirstgeesagewdy €brstrod irspadee by tlinstirsttegulstingmethben ) hg lnenthar evdpds,
so as to nove the first substrate stage 4 5along the first passageway
61 and to wiviehd Nt sEsand stigb Atpasdes tiEbBBEHS fiddt AGaEdven ySEIC @ivdhirst substrate
passageway 62. FIG 20 is a schematic drawi ng showi ng the
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the auxiliar h first an C requl at.i ng, nenber 5

Louhi on parrgentangh i PSR ot ARAP MBS LA FERE I e 580 ana
t he second sybstrate stage 5 noye through djfferent paths. In this
embodi fenteE g MFEbet g AR wée%ﬁﬁ@@néfuﬂv%m&%%&ed‘gwsaﬁ throueh esi de
face of the auxiliary 50, and has a protrudi ng nenber which protrudes
on the - Xss¢ud pastagepindd. ek segorteiegulatinpmembsesl has theeechnd groove 52M
regul ating menber 51 is forned so as to extend in the Y-axis

di rect i on positibhel enthsiinkide, ifd fneeemait of e seootrid sudstyatdEtagel hrén the cedodd
regul ati ng nenber 52 is provided on the +X side face of the auxiliary

50, and haassagésBf 61EINdginiRIE by WY seBordf ekl embe e, +n Stde woldie

protrudi ng menber conprised by the second regul ati ng nenber 52 is
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face of the first substrate stage 4, according to the first .
regul at i nglRBaEbhe sseond pagsageway o dhgmovanent of fngrsgeand; sybstrate stages? e
face of the second substrate stage 5, according to the second
r egul at i ngurdedberthégconhesgulating friember 8ubstrat e st age 4
On the other hand, when the first substrate stage 4 moves from one among the
exposure station ST1 and the measurement station ST2 to the other, even if the first

15  substrate stage 4 attempts to pass through the second passageway 62, the first substrate
stage 4 strikes the second regulating member 52 in the second passageway 62. That is,
the second regulating member 52 impedes movement of the first substrate stage 4 along
the second passageway 62. Hence even if for example the second substrate stage 5
exists in proximity to the second passageway 62 at the measurement station ST2,

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



passes through the first passageway 61, the first regul ati ng nenber
51 has the first 25groove 51M positioned on the inside, and novenent
of the first substrate stage 4 in the 55 first passageway 61 is not
i npeded by the first regulating nmenber §gl. I n other words, when the
first substrate stage 4 passes through the first passageway 61, the
first substeaddeubstmiestdgeddes emat wheir thk dirst lve sédond sulrsergiel setgiend, Sretnike the
51. O, when passing through the passageway 61, the novenent of the

first subsukiiag SI.ager, 4 cushigih@dedchimisohgal be providddegith@bid1BaryeSub ey
51. And, when the second substrate stage 5 passes through the second

passagevay,fan shbts $HeRM o dgeemgngmﬁt@ﬁgg%ﬁ%g%&ha@y&Egemgﬁﬁggg?i%gﬁve

52M posi tioned on the I nsi novemnme the second s rate
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5 passes through the second passageway 62, the second 10substrate
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passi ng through the second passageway 62, the novenent of the second
subst r at e 561 digest Sollisiogubetwderbihetiing sy tagegbidrak the geoondivehstrs e, sta@e 5

t he ot her hand, when the first substrate stage 4 noves from one anong
t he exposuaebspaiventnd, Shil iwddehsed darmmgesdan deBappredsad.i on ST2 to the
other, even if the first 15substrate stage 4 attenpts to pass through

the second passaggway skivn Inlhadh 1 1, ShuSHRSIMI Rirk U2 ARd theStidsi KBStrdtBStage 4
second regul ati ng menber 52 in the second passageway 62. That is, %he

second re J 52 fi strat
stage 4 atheiq (RolEE0Me Kt SREHAR BRSETR N ololf ared SeafdlT il
second,.substrate stage 5 exists in,praoxi.mty.to the.secon ssageway
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stage 4 and the second substrate stage 5is prevented. Simlarly

even if t Beinkedand thesssendsubstatiagiacss mounlsddo the shaers3a dfaghion pithe
first passageway 61, novenent of the second substrate stage 5 in the
first pasdagavmyto6dl ve theqpeneld. bi'he kentfdldsvice @guhtatls thy swbstinie stbde

The auxiliary 50 is for exanple forned froma material softer than
that of t kigivifhfdevide PNgs heoana FEGStts atdreshageendtsubSiratSisgugt bite et

darmage is not inparted to the first or
exposure station ST1 and to move the first substrate stage 4 to the measurement station
15 ST2.

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

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



56 second substrate stages 4, 5 even when the first or second
substrate stages 4, 5 strike the auxiliary 50. O, a cushioning
mechani sm may be provided on the auxiliary 50, to absorb shocks when
an object (a substrate stage) strikes. #y this neans, significant
damage to the first and second substrate stages 4, 5 can be prevented
even when mdebdri30dteld By the needeonenbebé maktecataywith, thécaptholdarSQ heht this
auxiliary 50. By providing such an auxiliary 50, direct collisions

bet ween t hignd, ipositios WlfsiniAiod is HRIEY 4irdtibnk ier theSBAd SutkshfeatgeStiage 5
can be prevented and i ncreased danmage can be suppressed.
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substrate stage 4 and the coupling of the jolnt e second
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joint 42, and the second ubst tage 5 is coupled to the slider
86 of g pd? flgmtodhe eHRmER ‘éra3ro I?fg‘ﬁ EY hegiogzlg MeRbS 8i nt 41. The control
device 7 controls the substrate stage driving device PD as shown in
FIG 12 to nove Aflre theeeapmeensls SO hatdebystha gezale membhied melessennéact withitlem
ST1 and to nove the first substrate stage 4 to the neasurenent
station 1%%JRoider 5C, the Asntsiiderice A hbldSthelGipanember GO udihg thdreapcander GIC.
device 7 noves the second substrate stage 5 existing at the exposure
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substrate st age ob 0S hown 1 n

contr dey e ad sts e |t| Jelation i.n the Z-axi

direc b ? O\Y@E#I gﬁrl’?%%]ﬁ rl’f’é{ f? Wo‘??lneerﬂtéeﬁ‘ggrhe]él by ike
the cap holder 5C on the second substrate stage 5, and places the cap
menber 30 CARPAIIEY SEheHatsy he@PatipR fo Pl ligvid Bam weplyarrts d2 sncqrigued.

second substrate stage 5. Specifically, the 25second substrate stage
5 rises i Byistastihgdhe eapt inomberad{tfrothéhd¢ lower swiact af thegfoztlhenaratyer 6, liquid

LQ supplied to the inner space SP from the supply ports 12 flows into the space between
the nozzle member 6 and the cap member 30 via the aperture 18K. With the supply of
15  liquid LQ from supply ports 12 continued, liquid LQ flowing into the space between the
nozzle member 6 and the cap member 30 via the aperture 18K is recovered through the
collection port 22. By this means, a liquid immersion region LR for liquid LQ is
formed above the cap member 30 mounted on the second substrate stage 5.
Furthermore, the control device 7 controls the valve mechanisms 33B with prescribed
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



57 menber 30 held by the nozzle nenber 6 makes contact with the cap
hol der 5C. At this tine, position information in the XY directions
for the second substrate stage 5 is neasured by a | aser
interferoneter 2P. Based on neasurenentsgresults of the | aser
interferoneter 2P, the cap holder 5C of the second substrate stage 5
can be posht caprieddds SCebfahe seeondsubisrate apgednthe coBfol kievide movehtheseamide
menber 6. After the cap nenber 30 held by the nozzle nenber 6
makes contsabitratd §thed Hid XERileedAR] ardGnotddehcloqtid ahmeRWnGegion M E8liduie
cap nmenber 30 using the cap holder 5C. The control device 7 rel eases

the cl anpimng ﬁﬁ'}neﬁ he th@BpTREREE: 33Dy theREbEALd Ieﬁcgiél ‘B? rﬁlpf{]%sl?z%e h6Ries 519 0P

in FIG 23, the second substrate stage 5 descen
the sec

direction,, and 10 the | ower .surface of the zz|l e nmenper, w t hdr aws
from t he el alr e RRE sby ThARS il A ED TR 0I5 P
to supply. liguid from suppl orts 12 is continued. By retracting the
cap ne 2 holgr S Fl sttt secpishabsale plags S dhe ppReT SeHage fthebstrage Pheld byjthe
LQ supplied to the inner space SP fromthe suchIy ports 12 flows into
t he space sbestugéelplddre thelzthe ecospdbelstrgtestage tdhancthp upperisurfagoSKphthe he
aperture 18K Wth the supply of 15liquid LQ from supply ports 12
cont i nued setdngduublstiaf® fthgad @g subsitantiahe flagtiac ewhidé perdomtihe innezzlled bowimber
6 and the cap nenber 30 via the aperture 18K is recovered through the
col | ect i oRupRlytof BguidBY) EBinSsupBBPorts 32 lahdl Wl verHRIi§ Lo OB 1AA cbiRctish
liquid LQ i]glg?or rréd ?g)ve t he cap nenber 30vrmunt1§d othhe sgcor?oi
substrate e 7 i .
val've meoah 2ney memtly PESIBhE sustiig SOk st LU Efiofs GORE hft plifsing
pat hs .connecting the suction.apertures 16 d, the .suction devic 1,
Pna oplin ks sl gpataiSo di AR Bt #RaeSt B o I HineEton SEaRd K
exterior space (atnosphere) SG That is, the inner space SP is opened
to the outfermesroibprehstrateifacanthe sspsthly moxpd prigribesupgtrate P. - The control o
shown in FIG 14 and FIG 24, while holding liquid LQ between the
final 25 dlgvicedlfillsithesmce Betweén thedingl aptizet ¢lememtdili oml the yetseratePLheddh tly
the cap nenber 30 held by 58 the cap hol der 5C of the second

subst r at e tisd @gendsubishisie cRE 6 Aittdayti® BQavEperfdifis erp@atk Shes tubdtrete P,
stage 5 in XY directions, and noves the liquid i mrersion region LR of

liquid LQ fornmedmn tﬁ%d@gx%mf tB0s1 D0t e PRI SMPHE SBLRd Bublatk f¥ge 5,

the substrate hol der 5H of t second substrate stage 5. The upper

SUL1 258, Ot 58R RPRc 30 RS o 8608 000 54 B B 1 R
element FL, the cap member 30 is removed from the second substrate stage 5, the cap
member 30 is clamped to the lower face of the nozzle member 6 using the collection port
22, and liquid LQ is held in the prescribed space SK between the final optical element FL
and the cap member 30.

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 each withdraws from the prescribed area (in the area in which the liquid

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

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



substrate hol der 5H of the second substrate stage 5, and the upper
surface 5F of the second substrate stage 5 are substantially flush.
Wiile performng in parallel both supply of liquid LQ from supply
ports 12 and recovery of liquid LQ viaa4ghe collection port 22, by
novi ng the second substrate stage 5 in XY directions in the area
conpri si ngsih@tthecglestitn port 3p pbthediorzle teenbir 6,diquipi.Qoah cehtémeno bEheld
the liquid imrersion region LR formed on the substrate P can be

snoot hly nmewesnand findl hh?tis@u REsiMeat BL Bnd HH&&:la__lE@dHIﬁH& 30eVHegcehhé preb&ritede
space between the final optical el enent and the substrate P held

b h i c - a | - 1 u

o the Suapae SibahbRlif Hedfical it Patd Rihdl e 5506 SPRhA SOMBLEXRESLY &
b h St . 5,.1 s d i.bed .ab h d
oubst 1 ar o el SBHEROGEL . ARG Parol P RlerR PGB SR REPY Fol S 01

cap nepber 30 is renoved fromthe second substrate stage 5, the cap
menber > 30 9PECR PawACe | of Hie PxpaRire Fatlopithhguiddy olf, &y nGCapdnergber
the collection port 22, and liquid LQis held in the prescribed space
SK bet weer0t wheif ihadirstopbstusg stagechernthe Fecond gulistretectgge Pemitiadra®e fro

descri bed above, in this enbodiment, a cap nenber 30 is provided

whi ch can final afticatdesledtd g hiduidel@chenht be bendbolmthish@sé, ithesdupp Wostliiq@ideLQ
stage 4 and the second substrate stage 5. Consequently even when the

first subshusatitst 5t agieeddadnall ifi8d IEFQRst brUbsiverlde A RBGIDarSRER of time is
w thdraws fromthe prescribed area (in the area in which the liquid

t?s?? " on® it 9 Ie%; @%f%‘%ﬁt%&?%%@?h!@ﬂda%@’e TR ipdrinr ?‘{Hﬁéf&“d%?? o
FL i ) 0 .5 i i
cort 38 oty of Basid Gt e TR G uf pesiidhn SRttt Gahd LGS Rrample
26 ¢ Fupitk oh Basid bl e TREREY o Doy S el e i L S afmp!

between the final optical elenment FL and the cag menber_ 30. Hence the
prescri bedhisaparagre.casypil asitheyayastitopn sizet aiydiuhblep i e lianidol Qnlmsr
space SP can continue to be filled with liquid LQ wthout halting

t he oper atr¢aghedi deumsgistatarg Thitlgeicabel Ql¢ching i theahalbdpy faadr qfahdegpaoe
K of the exposure light EL with liquid LQ If there is no cap nenber
30, when tapparhius X SEPsdstRt elnsthR@Genbddihierit e prRESIWEISPASL SIACEMBliAGE I

withdraws fromthe final optical element FL, liquid LQ cannot be
hel d. 1 n thiis1 Ga8Epald € canPRldhueto b UL wllguSRt ¢ dndlsoRRcIiRL ifthe and
all liquid LQ nust be recovered. A certain anount of tine iIs

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 I, 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



required for an operation to recovery all liquid LQ Furthernore,
when resum ng 10supply of liquid LQ a wait tine nust be set until
the state of the liquid LQ for exanple the tenperature, as well as
the quantity or size of air bubbles ingphe liquid LQ has reached a
desired state. hi this case, a decline in the availability factor of
t he exposuhefisg patietl etentext Fhyar bspievented) andhitte famdb oplicab alemenhEL can be
prescribed space SK conprising the optical path space K can conti nue
to be fil lchenud.t nlpagitlhr tkre dNthe $OssitSITilyi dTaStemhixinief HRAER RN AR Forthe
factor of the exposure apparatus EX can be suppressed.

Fur t her nor, LA Qe 1 A Ul : n
t he finalSﬁ%??%g?eg%gﬁéﬁggg%gg%%§%ﬁgmégg&ﬁgﬁ%g?ﬁé%ﬁh?ﬂe éﬁngﬁgﬁ%ﬁﬁca

el ement FL. ca I s.he kept t. Hence problLens,such. a h

For mat i on 90 L 3B ae i ian Clrra R R S RREmF Fi A 1 gnoe there
el ement FL due to the evaporatjon of |ljquid LQ adhering to the fi nal
opticaP 20 g]ﬁé’ﬁé%?ﬁlmofé& 596@1 eﬁfgeémv ode%@@?r?éénﬁ@@ P&H?ﬁlgb’ﬁf Yrfacp gliquid
per f ormance of the eﬁposure appar atus EX can be prevented.

Fur t her norcentagtrsutfaee)Tilopfithe finahoptica glesyant Emwhich hrddssthp bloyidadd with the
recovery of liquid LQto and fromthe prescribed space SK between the
final optisaedtraed RneERAtthikkembodinean thehii bpiéhl aletnepeF I odmedlcleimcd deal degl
with the cap nenber 30 held by the nozzle nenber 256, so that the

prescri bedxpRaeoiFKe kihsirhlelresh Wk st RUbRratd Hifeds 44 exF8RREoF the substrate P
contam nation of 60 the final optical element FL can be prevented,

and the fi i FL can be cleaned. In particular, there
is the pogg?%?gg%yf%ksﬁﬁgggﬁéging of matter arising fromthe

substrate P (materjal co i.sed by the photosepsitive material, for
exanpil) wi th T RGHPREITE T RT RHRGP I AR O 1ol RRRRLT Bl eBgieaR
LR on the substrate P. Hence there 5 is the possibility of adhesion
of the abec0Bisinsbetwsen theglirssubgipate page bard thegpsond substiabisteecco e e
surface) TI of the final optical elenent FL which holds the liquid LQ
wi t h t he sobsionatfeéhelirst substiats sagbd diithethe sedohé stbstrale stapeisoah belpeerented.
FL can be cl eaned between exposure of the substrate P on the first

subst r at e Hénagearflagintd texfsssitetratt stahe 4 3ud fig setehdRubstrdtbetages angng from
substrate stage 5. 10Furthernore, in this enbodi mnent an auxiliary 50

i's conpri $eisiak eth B Seeditsg.col | i sions between the first substrate
stage 4 and the second substrate stage 5, so that collision of the

pr eventod SEeHEEEREE, The i rot “substrate stage 4 and the second

substrate stage\p Ar! Siad dvodiment it xplised aermag o B ¥58%nd 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



15 <Second Enbodi nent > Next, a second enbodi ment is expl ai ned,
referring to FIG 25A and FIG 25B. In the above-described first
enbodi nent, a cap nenber 30 is clanped by a collection port 22
provided in the | ower surface of a nozzie nenber 6 to forma

prescri bed space SK with the final optical element FL. A

char act er ivath the difnak dpdicplr @eeert Fénb ddie mepholidingt thechafisattt has hatotabke cap
menber is held by a hol ding nmechanism 70 separate fromthe nozzle
menber 6. rhdnbda€ 1 fualitiomoRes RS GE ttht A0zzl CRRRBBEA d hRLmSANE hals 70!
similar to those of the abovementioned enbodi nent are denoted the

same ref ery M@esﬁ}{@it&bé;er éd?-ﬁac% r%tthé’{cifﬁé?%ﬁﬁ&’ée Jr$hSddiRhédib& 30940 clamp
omtted.

25B, the expbsure apparat us

EX i ncl udes ho dln hol ds nber
50 so as. che Pefiie P %F@s%f%ogﬁ%s I PRt 70 BB e By cag

el ement FL._ The ca hol di.ng. mechani sm 70 ha a novabl e nenber 71

whi ch frov&8llectioape éZQ’[rSlale‘:étCHsz'EP’écaiﬁ?’FBéPa‘% -and tBlS(?F&’HBWR?t Hoplaratity of
provides in the | ower surface opposing the upper surface of the cap
menber 30 (for exanhpleptheaed ney kil e membeeyy’ Inrapeevid@. onthe laierekiolthe ontpide pf the
is provided lateral to the 5 collection port 22 relative to the
optical pabhzlspaatheKs. | Bupgortsmanbeasl i73rentrespandihg tadhic iyovable(th@mbers 71 are
exanpl e, three) novable menbers 71 are provided on the |ateral to the

out si de ofyrdh@edvizb @R PETEREcf IR mBRPRET. S Bbw&aY th@?nﬁi?ﬁ@'ti Hénb&s
t he anabIe menbers 71 are provided on the upper surface t he

nozzl e ne rs
71 are prg§% e%légﬁb?ﬁgﬁﬁgg anlgggﬁéipﬁﬁﬁg%ﬁlﬁgwbe tﬂp%%%!novab ¢
menbe 71 in ti.on t mard t u r . The
contr 87 aduraalerserdy T i 2o o PR e na O e ﬁw@t
novabl e nmenbers 71, which is |ocated lateral to the nozzle nmenber 6,
in the vercPnEeldeyicedeby grvingsheditiipe mechansmssacanmeve be mensiahly menabers
substrate P, the driving nechani sns 74 rai se the novabl e nenbers 71
such t hat 7i hehicbvelocatad faaaaktodlic ndveleroembire, irethb epsicalSiitectior
posi ti oned above the | ower surface of the nozzle nenber 6, that is,

such that the nasahbenieRIERSA7VhelDeobingdind abbtirae Pheht davinghsddhatiemp.
When hol ding the cap nenber 30 using the cap hol di ng mechani sm 70,

the drivi ng ABENRMSIBIeiflethbME 11 5i& thAWRE 103 E@ERSs OF the MoviBMaRdBbers
menbers 71 bel ow the | ower surface of the nozzle nenber 6, as shown

in Fl (135 Z‘Fﬁ'arf;r Fc%lt%n%ggb&% tﬂg io%?er Zgrface 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.



20 provided in the | ower surfaces of the novable nmenbers 71 clanp and
hol d the upper surface of the cap nenber 30. The cap nenber 30 is
hel d by the cap hol di ng nechani sm 70 such that the di stance between
the |l ower surface of the nozzle nenber g and the upper surface of the
cap nmenber 30 is for exanple substantially equal to the distance

bet ween t he | owdVhauht fice sofstibtesstapezizind thesdoend Sitatatetstage Sk aed@thdfawn
the 25substrate P during exposure of the substrate P. 62 When

the first fﬁmbﬁ{erfa{a%ptﬁ@geleﬂlem,tm@c@qmﬂ%mmmﬁ §0 bR ehdcapaNGnber
wi thdrawn fromthe final optical elenment FL, the cap hol ding

mechani smaf0 30. Mhﬁ?? -%ﬁﬁg 30 A0S e
hel d by tﬁé'cggkﬁgF%Pﬁbﬁﬁgg anigﬁfégﬁe3| 1 g? ﬁ?gm' enﬁt ggéﬁgggﬁgﬁg
P is undergoing.liquid. igmersjon.exposure, the |iquid j rgi.on .
Ssyst em 1 BETPOAIRSIPH 9% A wieroiE HHRE Y stIn PR e as Pad dlimsrgon
ports 12 and the recovery of liquid LQ via the collection port 22 to
and freém tkEcHrlgaiormed Ryalkd thacupalywpldiguidleQfiomnsunpby poity 2eandribet  FL
and cap nenber 30. By this neans, the prescribed space SK between the
final optireaivery afitisptd FQ vamihe caleationipert 2200 end fibm the presenildsipycd SK | ed
with liquid LQ 10The supply ports 12 which supply liquid LQ and

col I ect i omepaeh tR2findliopticd] @emwat BL lahd|vaptmbefbea3(RNB f thiymids, the prescribed
prescri bed space SK between the final optical elenent FL and cap

menber 30 spi@ JK BMkded 1R im0 §HtldaPAEmEAIANEind QptriEnbdrR8lcaf BE L6@tnuously
el ement FL than the cl anping holes 72 provided in the novabl e nenbers

71 for cl I .. ing of the cap nenber 30. By holding the cap
menber SOQEE?&gﬂ?@@n@?" ing holes 15 72 provided in the | ower

surfaces of the vabl e rs, 71, the pr ri bed, space SK :
connedbad t o t nd TEBRIY PRer 2 whish Hepldiaidce Ghd feh s Poran wich
formed between the final optical elenment FL and the cap nenber 30.

In the sedesycshapil hene and Femihe pisperihed phegesS K betwican therfinat ppiiral glempet
nozzl e nmenber 6 via the driving mechani snms 74 and support nenbers 73,

but may bd&l20damapecimdr 80 aregrendbdat ppsitives tless thdrerfelal Bpticd elehent FL
projection optical system PL and/or the body (colum) of the exposure
appar at us tik the BRAIPiN gL 1EIE prevled &1 thehndable members 71 for clamping and
holding of the cap member 30. By holding the cap member 30 using the clamping holes
15 72 provided in the lower surfaces of the movable members 71, the prescribed space SK,
connected to the supply ports 12 and collection port 22, can be formed between the final
optical element FL and the cap member 30.
_In the second embodiment, the movable members 71 are connected to the nozzle
member 6 via the driving mechanisms 74 and support members 73, but may be
20  connected for example to the lens barrel PK of the projection optical system PL and/or
the body (column) of the exposure apparatus EX supporting the lens barrel PL.
<Third Embodiment>
Next, a third embodiment is explained referring to FIG. 26. A characteristic of

this embodiment is the fact that a measurement device 100 is provided at the cap member

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



<Thi rd Enbodi nment > Next, a third enbodi nent is expl ai ned
referring to FIG 26. A characteristic of this enbodinment is the fact
that a nmeasurenent device 100 is provided at the cap nenber 2530 to
perform prescri bed nmeasurenents. In thesfollow ng description
conponents the 63 sane as or simlar to those of the abovenentioned
enbodi nentssmaagodemitet thiee of dreaboeéreervned smbbdinsntsane detesal thp same
thereof is sinplified or omtted. In FIG 26, a neasurenent

devi ce 10@efefenps Oxhisias 288 dbhepEaPthRRIP R simplified fresnhigedn prescri bed
neasurenents. In this enbodi nent, the measurenent device 100 is 5a

devi ce uhi ch EGSLI@I6! EQEARIHAR JEALE1ONE PR lOENBPORU Enblrltio EL

In this enbodi nent, sim ove-descri

enbodi ment, the cap.nenber 30 is clanped .a hel d by the coll|ecti.qp.
or ¢ 221 REEE PSS G preemsh, plP TSGR i, e dlealiEmEgidegiee 100 s
between the final optical elenent FL and the cap nenber. 30 is filled
with |?quitderies “d@%gm@#@r%%@w@w@rrﬁlaaw%@e fGIEPPS“Teo‘thé%TpII’é thigyn

i Il um nance unevenness sensor such as that disclosed in Japanese
Unexani negmbadierant, Appilirbatoi theabavierdescribgt Ifirss gnibedinNmt, tB57aplme@Ber, 30as
aerial imge neasurenent sensor such as that disclosed in Japanese
Unexami nedlaRgied nhd Apldityahs tellectibn pet 2Pitbihe tabéranrfiie of200de AAOBEMbars.
irradiation quantity sensor (illum nance sensor) such as that

di scl osed g Ega%lé%@ﬁﬁ&nlﬂi@ﬁﬁ’dﬁoﬂﬁ@hl LRBRLEPL 2P el Gt eMber B iShilled with
Publ i cation . H11-16816, or various other types of
liquid LQ.
10 As the measurement device 100, for example, an illuminance unevenness sensor
such as that disclosed in Japanese Unexamined Patent Application, First Publication No.
S57-117238, a acrial image measurement sensor such as that disclosed in Japanese
Unexamined Patent Application, First Publication No. 2002-14005, 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
clement 1is 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



measur enent equi prent nmay be used. A light-receiving surface of the
measur enent device 100 is provided on the upper surface of the cap
menber 30, and a light-receiving elenent is provided wthin the cap
menber 30. The light-receiving el enent gagf the neasurenent device 100
receives, via the light-receiving surface, exposure light EL 20 which
has been eriel¢sedigialsnmelndingmosastiemchioesrtssuadsastedfromhie framsalissigpt devade
el ement FL and has passed through the liquid LQ In this enbodi nent,

a transm 991 ONvi@MireerdtQdsults rdveRél B9 thd ReéfiRnERPicERID e oinit @ the control
wirel ess transm ssion of neasurenent results fromthe nmeasurenent

device 10Qe,;f0e tTﬁ@ﬁ%ﬁﬁ%@ﬁht‘i’@sﬂt&Sfﬂqghéﬁm‘éﬁ@% 108 b also be

measur enent device 100. 2 e exposure apparat us inclu

reception QFﬁicﬁ 10%jw?iQE receives 64 wireless signals, including
measur eneAtPra&LPE & AN HCt ed from the transnission device 101

Measurenent results re%eived by the reception device 102 are out put
to the’control JEHsNCRe ISt fpRstAle SasF Srapdhe wesomd Qibsirate nesse ATk earnt

device 100 may al so be displayed on a display device. 5Wen the first
subst r at e wgthdepwvmiramdhe faaloption ¢laudns FEasush 95 thgepebion doievegachposure of the
wi thdrawn fromthe final optical elenent FL, such as the period

bet ween expigstiatee? of tHelfasisubstataitage™ ol éxdpesire s theSubstiatalP en shicageort
and exposure of the substrate P on the second substrate stage 5, the

cap hol di RgydRENREYSINKCRb KB Kih PR cBintsn?@b11 8ol Hotth2) 681 FRIS mSPber

The control device 7 'irradi ates the nmeasurenent devi ce 100 provi ded

at the cap,10rqe 0l :()igw}% Z&%ﬁ?&g&?xgﬁ%ﬁg&e%e 'glrlﬁggj)pﬁsl&gﬁ%ﬁlée AR+

bet ween the final optica cap ne
ure the

liquid LQ en,.the measur ement_deyice 100 is used. t a

expos P e THEHHE 2D DDt B BhgUF Bie By tenieen e HudPRge ey FE
in parallel, the supply and recovery of liquid LQto and fromthe
prescri bednd paracoieni} izddled trig lquiLQo ptWleca the meaprement dghige f AR iscugpd
menber 30. Measurenent results 15fromthe neasurenent device 100 are
transm tt égmeysurd thetexposing Bghtdil., deviqred iixhemiva systemr leis ebedi geyfotthein
reception device 102. The control device 7 can for exanple adjust the

i1 um nanggraitl, teesupylyes recoleghf 1ighiddrQ @b Ael fre@nkk pieithe@fspace SK
irradiation of the exposure |light EL based on the signals received by

the recephiRteARNd &l %P@cal E_:g:g{en{ BL 2RRERLaP henflRr TR aASUEEMR S hert St S

of the nmeasurement device

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



20In this way, by providing at the cap nenber 30 a neasurenent device
100 which perfornms prescribed nmeasurenents relating to exposure
processi ng, neasurenents can be perfornmed using the neasurenent
device while the first substrate stage g and the second substrate
stage 5 have each withdrawn fromthe final optical elenent FL, such
as for examplabilithdagber (tlodugiputied thesgposue eprrratth EXsubdesapmeRedn t he
first substrate stage 4 25and exposure of the substrate P on the

second subst r at ghs ha@eurbmetiatzoic 100 Uiyl a3 dtciperat®d séisal whidh mhdayures
factor (throughput) of the exposure apparatus EX can be suppressed.

The rreasurt%?@e&%%?ﬂﬂqufu{mmal iﬁg Eik)gvi%g%ggﬁ aiafa}@se%%%%mg%@ember

nmeasures the nper at ure t he roviding a tenperature
sensor in,kh ap_nenber..30,. t. e rature of. the lLquid L
St e P&%ﬂi%p% f%%%?ftt?; g AR ffefga iﬂﬁ%&Yﬁogsggi%%eﬁpgsﬂl%@ d
nmeasur ed. en neasurin e fenperatuyre o e liqu Q.. supply an
recoves y éPaqeiI‘qa%bwefsgr%d BHNEAHIIPE g@é?mla@amgf‘p%ﬁtge B eutpF he
final optical elenment FL and the cap nenber 30 are perfornmed in
par al | el . amgheecoperyrodliquisi@ éo d:fapm dlefj prescribhé sp batween &f finpkoptical
based on hamar Bband Uyt J0he pefpmeAtupeaSensohe bbb dorice 7
asea on nd theosip Iniesn e ed iLpLald@nNsSOhiec ¢ evice 7 can
adj usting the 10 tenperature of the liquid LQ supplied from supply
ports 12 G@jush@e ahp&atradstihe SRAEEQSuppREd ﬁ%ﬁ@bﬁy%oh@ MR es BleWplcal path
control |l er capable of adjusting the tenperature of the liquid LQ
supplied I i i QU u i
of the 1 éﬁ%%f?%%ﬁ?ﬁ#@%%ﬁ{ i f%%%??&*%f%%% ﬁpb%%fﬂ?”*ﬁtﬁfﬂell
enpe ure o i . ie om su S .0 optigca
bath ABacismsmauibhiie hipud {RPuirhed B SPRwbrS 5 S pboel Satinah $hés £
whi ch neasures at | east one am)n? the surface state of the final
optical elf@dgmpps a gmperaigespairellescanable ofiadinsting thertapperatureelthe iguidhe
observati (Lrglldevilce, a devi ce incl u;idiegg foré exanpl e a CCD o[rfﬁ(;t her
i mge capt@ suppliedrtntupphrpdre 1@npriowided in thhéiqullswpplytdesivedé wi liquid
provi ded at the cap nenber 30 may for exanple capture inages of the
li qui d LQitheksion prsesct j hepbsprdeo SljustAbotenplrdtire off Hyeid ISy sdpplied Fonof
the final optical elenment FL, and outputs the results to the control

device 7. sBanedoRd1s nﬁh%ﬁﬁém%%@bad’e%_m ts (observation results) of
t he observation device, the control device 7 may for exanple

detergine whet hg\[s tﬁ@&;&éu%&t h%i%él&?%%ﬂ%&?ﬁﬁ%ﬂhdg@{ég ﬁcgleq}asu%ers at least

specifical ly whether Toreign natter €xis _

det er m no oDREMSTEE U1 echRadsF i Pescobabman i FEnesek s Hipid LQ

results of the observation device, the control
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 T'1 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 liguid LQ. Based on the observation results of the observation device, the control



66 device 7 can adjust the state of the liquid LQ supplied from
supply ports 12 to the optical path space K. Wen adjusting the state
of liquid LQ supplied fromsupply ports 12 to the optical path space
K, the control device 7 nay use a filtep device to clean liquid LQ
supplied to supply ports 12, and/or a deaerator to deaerate liquid
LQ provi diediced dahedfukt the stdtesufplpd jquié Licmppliedofromisepply goitsl 12 movée ptical
system 1l, to adjust the state of the liquid LQ supplied from supply

ports 12 tpatldpacoORt i GAhenp@flktiag aeatdfe of liquid LQRubbhaY Avh8upfla$otts 07 to
measurenent results (observation result % of the observation device,

the contr he diaPfatl sPRY IARELMBLId e PEATELEs M&t&%{cew@lemfgﬁl

surface Ti of the f1 nal optlca el emrent FL"is contam nated

speC|f|caII ther 10f eres to.th
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othermnse determ ne_ t urface ate of the final tica

FL. Based IHHIQWQPQHE% aﬁ of the;] t%merﬁmpﬁéstswslem/%ﬂﬁ ﬁh%@tﬁegthetlwd

control device 7 can for exanple clean the final optical elenent FL,
or can tald) sinpbied freestwpbarbrivddso thesopticdpatldenaee Kbed above, based on
measurenent results of a neasurenent device 100 provided at the cap
menber 30, the EFarhémioreldasaicomciaasatimesit rastiles (obsadithiresulpoftthe i ons
of the exposure light EL, and can adjust the exposure conditions

i ncl udi ng opeddittdnansicef theRentkd1 Wi de F @S RS for ERAMAIE wERDRH RSk ot
20Next, a fourth embodi nent is explained referring to FIG 27. A

char act er iggtd & P of e FnS ORI B hcre FLDEo A nal d12lnPrn S AR AR ML ESiner

103 to store measur e resu ts o e nmeasurenen evi ce
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enbodi nents are denoted the sane reference synbols, and description

t her eof i dower surface T1, or may otherwise determine the surface state of the final optical
element FL.. Based on the observation results of the observation device, the control
device 7 can for example clean the final optical element FL, or can take other prescribed
measures.

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
descﬁptiqn, 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.



25sinplified or omtted. 67 As shown in FIG 27, a storage
device 103 to store neasurenent results of the nmeasurenent device 100
is provided in the cap nenber 30. The storage device 103 is connected
to the neasurenent device 100, and canggtore the results of the
measur enent devi ce 100. 5When the first substrate stage 4 and the
second subst r at ésshage ibFHa2E, estotagaidetide dlihtof stammdasurtinaa reaptsiof die

el ement FL, between exposure of the substrate P on the first

subst r at e isdaagiendnedeli @NPOSpRvled i tesup Slehitlef 3B OThd digrageaenee 103 is
substrate stage 5 or at other tines, the cap hol ding nechani sm

(coll ecti Qﬂnﬂ&’féd t8 e MRAHRert i d6AR: m@%g : Ostor it fﬁets fs Q?Qﬁ&!?llequ égﬁé%@

the final optical elenment FL and cap ne 30 fi
10LQ the ontr8 device 7 irradi ates the neasurenent device 100
provi ded | é ‘ap menber 30 with exposure light EL. Measurenent

result of the surenent device 100 are stored.in the st
devi ce 103. Theqﬁ‘ﬁ Frgeﬁtéﬁbsér@@rsé@el‘ﬁf"@ﬁ]ée %chqn%ﬂ.@sg%tgls@ge §8‘§V‘? gach

extracted (read) with prescribed tim ng Based on the neasurenent
resul t s ofwithseawmefewrtbeiingl apbivilclema@o FLt beiweemexsrosurgef thesubsteaa P pothe
exanpl e adjust the illum nance of 15the exposure |light EL or other
exposur e dosdubstomsstagend hdvbexposurt bf thelzablitrenP oakiexsec@sl substrate stage 5 or at
measur enent devi ce 100, a neasurenent device which neasures

i nformat i hdr @itk el b8 hd1Bin@HRQBANISN (EARELH G por 2 PERIAY BEBHY mdRKECT.
(observation devi ce) whi ch neasures at | east one anong the surface

state of t\b {H e : Cg%%&ﬂ th€ hﬁ 1cﬁlel(§ﬂglt %F%V\ﬁk%ﬁlembef ?@ﬁ 1&%%&1 hlq%d

a maasurement ure SGI’]SOI’

terrpe ur, u and simlar may

Enbodi fen 2 AEEong! PRy g%l iiF iR e el e é%ewgatfﬁﬁpaorwcreﬂdn% #PG

28. A characteristic of this enbodinent is the fact that a

t enper at ureerelss 8P oyithesxppgge lightfile | Meepurement sesulip obihe maspemgry, depise

adj ust at | east one anong the tenperature of a prescribed nenber in
100 are stored in the storage device 103. The information stored in the storage device

103 is extracted (read) with prescribed timing, Based on the measurement results of the
measurement device 100, the control device 7 can for example adjust the illuminance of
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



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 therggof is sinplified or omtted.
5As shown in FIG 28, a tenperature controller 110 is provided on the
upper sur fpacamdy t¢ He cepmanmse 80, £d.thdteerpesmpe oétherlauobhOr olld te falldving
provided in a position in contact with the nozzle nenber 6, and can

adj ust t heleé@ippehalotRneits tHaamezs besifRIber thése IMBAasembhticied
substrate stage 4 and the second substrate stage 5 each have 10

Wit hdr awn of Mt dhes 4rb a@ﬁot&gme%%e CEIRA s itbol S HEd d@s%ﬁ@ﬂ?&l M8FoPL

bet ween exposure of the substrate P on the first substrate stage 4
and exposyre lﬂé{adt he0 ngdstrate P on the second substrate stage 5 or
simlar, tHet P DS ng nmechani sm (col l ection port 22) holds the cap
menber _.30. Wth the space between the final optical elenent FL and
Cap mefber 30 1 ASPBEVAR FIG PAu FTIPRCHREORBHIE Of0 BeUPHACTOR Hif WEE t ho
tenperature controller 110 15 provided in the cap nenber 30 to adj ust
t he t enpesutfageeidlic eapaneroberi3®. mdhb tanyBratpgrecoaialigyl 1d0 is previsled én & pesition
possibility that the heat of evaporation due to evaporation of liquid
LQ i n contiacdéntudt witht the nozrze hemivent end Ganradjustalssemperiaat efige roazlehe
tenperature of the nozzle nenber 6. The control device 7 can use the
t enper at ugerg¥atr ol l er 110 to conpensate for the decrease in
tenperature of the nozzle nenber 6. Furthernore, by 20 providing a

temperature senspleGAAR Rk ASLAEUA dLGARIBBIALULRLOS lmRRe? e

menber 6 in the cap ne erature con can be

Com o e BRSO SR STAIHL e MG SRR, o

tenperature controller_can adjust the tenperature of the liquid L
filling t§ebsgtes e theifgaipubpertestane hardwansur of hesubsteg P eatheiceondht
FL and the cap nenber 30. 69 Furthernore, by adjusting the

t enper at usebstratet dhagel§ epuindilarQthiercap heldpreeseshabienh (spldastioSKert 2Beholds the cap
tenperature controller 110 can al so adjust the tenperature of the

nozzl e nenixeibed 3andWithnak spaet bewleer kienfeul optical Blefent BIC ind\édphmémiber 30
liquid LQ In the above-described third through fifth enbodi nents,

the coll e%lie@’ﬂviilﬁg{c{uid? ggfhe@oﬂﬁolﬂﬁ?f?ée@' %ﬁﬁﬁ'ﬁ@@fhe@eﬁﬁerh‘ﬁ%&n@mh@ﬂ tot he

cap nenber 30. he ird through fift

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 nozzie
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.



enbodi ments, a cap hol di ng nechani sm 70 such as that explained in the
second enbodi nent can be used to hold the cap nenber 30 in a
retracted state fromthe nozzle nenber 6 while perform ng prescribed
processing. In the case of an exposureggpparatus EX including two
substrate stages, such as 10in the above-described first through
fifth enbduithemias, byresusting thedeinferasirdef e liquidHe) spthe @risetibaeapachiBk,
final optical elenent FL and cap nenber 30, supply and recovery of

li qui d LQthetemipdrahire dithslcpl 86 6dnl Nethdipd @ tSphatineentht hezA1é Adinber 6
optical elenment FL and cap nenber 30 need not be performed. In the

above- desghj g cg)n"céltelélﬂélﬁ%hn febhthaét vﬁﬂpﬁgllgﬁmm exanpl es of a

15t wi n-stage typé exposure apparatus i1 ncluding two substrate stages
capabl e of hol din K sub tra i be
aPpIicatioP to 2 eﬁp sué?cggghﬁé?us aﬁhfﬁgiﬁb nﬁ?ﬁbﬁwcgggj?Pépgzzof
stage Ls als ssi or ex en the_sing sirate _stage
¢ hdr dvis 15 Shaieae €’?¥6ﬁ is 48ed @inowiﬁsﬁ%wemﬁv%?ro -t HB ﬂaﬁ@frgéleﬁoaah § i cal

systen1PL the cap hol di ng nmechani sm may hold the cap nenber 30, and
a liquid 2obodimanty, 6628 helding meahayisine/ Opyiely as hapexriaingd inlke sagpd y  and
recovery of liquid LQin parallel to a prescribed space SK between
the final empbdm@dnt edreeemded Bb helddhd ¢ mapberdoiien r&thctddrstateiem thb@ozzle
single substrate stage has withdrawn fromthe final optical elenent

FL of the ninie@6tvitam pepfolaaly prytiBa cesbllﬂg cap nenber 30 may be held
by the cap 25 hol di ng nmechanism an measur enent devi ce provi ded at

the cap nenber gpmant éjtﬂ‘an eQBU% p%ﬁh%%ﬁé%@?ﬂm%mé glﬂ)sﬂgtg\é?aé%@sﬁ& as

and fourth enbo prescrl suremnments
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fifth enbodi nent. )
space between the final optical element FL and cap member 30, supply and recovery of

—

liquid LQ to and from the prescribed space SK between the final optical element FL and
cap member 30 need not be performed.
In the above-described first through fifth embodiments, examples of a
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



5In each of the above enbodi nents, when prescri bed neasurenents are
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 Flypand the cap nenber 30 are
perfornmed in parallel; but neasurenments nay al so be perforned with

t he suppl psahads descobat in thé abdvguhicd 4@ foatth eshbodi@fentst eparform, preseribéd
above enbodi nents, when a neasurenent device provided at the cap

menber 30nieasuis@ents0 OEraftamnperafues edrraer proagkldd efbs tep meh®eP3®aay bbed
space SK between the final optical elenment FL and the cap nenber 30

is fill Edu#glttrﬁ petBHth ?erh&ath?é‘éﬁ%?’xi%{merﬁ?,%?@)?%éfgg%{r}f tgggt{&@e@dé%ﬁtyéddﬁh at

t he cap nenber 30 may be used to perform measur enent s
wi t hout fiII][1 i ng%et pe prescri bed space SK between the final 15 optical
el ement FERAd EAP menber 30 with liquid LQ In the

above-descri bed_ enbodi ments, when a neasurenent device is provided at
the cap nmenber %?acwééfm%ﬁ%?m&%@ég@i WHEHREgsHsibed BRI FEENIRATh t he
cap nmenber 30 held by a cap holder 4C (5C). Furthernore, when a

t enper at uperfeordrusinge measupmmeant desdcaprovided atihe remingmbs03 0, ttempippht ande
adj ustments may be perfornmed with the cap nenber 20 30 held by a cap
hol der 4Crdcory oBYiquilki@¢o hbfromppier presuribad epak SKhiseteagn the finel o@izah
flat surface, and by irradiating the upper surface of the cap nenber

30 wi th t BRnfiat BLhh@the! dafl Aentir 96 ate(RriofabE{H fvald:nait ARhAFELORs S e
8, calibration of the focus/leveling detection system 8 nmay be

e b MYy IRy Gy et 30 e

used as 2ba reference sur el1ng detection system

8. 71 I n.t he above-described first through fifth adi nent

S posh® i on det EVISHTAGR H e iy v adibpls i B Fttal SpAee Bapioct
menber 30 may be provided. Wien the cap nenber 30 is nounted on_a cap
hol der 4caftherap mempred( isHised lpperonB dressybedsmpsueenpgits thegzesssibed prpce
mechani sm by detecting the position of the cap nmenber 30 using a
5posi t i onSHeetwednahe diewl antical dhemerd i Lrrmditles cZp0nerabert3® ipo8ed ivothdguidiL@.
desired position based on the detection results. The position

det ect i onHdewel g a easementdenize pesiidddan thedapmidhted 3 0ntdy B used &Pperform

menber 30 by for exanple optically detecting the position of an edge
of the cap ABM@ mSRurements without filling the prescribed space SK between the final
15 optical element FL and cap member 30 with liquid LQ.
In the above-described embodiments, when a measurement device is provided at
the cap member 30, measurement processing may be performed with the cap member 30
held by a cap holder 4C (5C). Furthermore, when a temperature controller is provided
at the cap member 30, temperature adjustments may be performed with the cap member
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.



<Si xth Enbodi ment > 10Next, a sixth enbodi ment 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 secqnd substrate stage 5, is
novably provided on the base menber BP. The first substrate stage 4,
t he second subsiln #dteebsvardesciibedaficht thnenghhifildersb@tymett3, apasitami degartiby a
driving device including a linear notor and 15simlar; but in the

drawi ngs uieide whidhhdetdcdd thepbsigosPihaas inembet 50 faflbb Fsird”t@ddd.ev Veigen the
omtted. Furthernore, conponents the sanme as or simlar to those of

the abovengnticaird36aeh 5&@5@&@%@), \glfemhée&g@%g\gr 30 is held

synbol s, and description thereo ifi'e omtt
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conpri sing an exposure station STl and a second work area 20

conpri si ngﬂawdm;lat e detetmn eultsi oThg Positign déteationplgvise gawdstedting goditemed
between the auxiliary 50 and the -X side wall 43, and a second
passagewaynfoenatsorf for thectap @ientien 30 be faSsxanipld @tialbpdetadinghie positsirtef an
wal | 44. The auxiliary 50 has regul ating nmenbers 51 and 72 52, which

perform r%qgé@fﬂl@@aﬁﬁﬁﬁb%h%_ the first substrate stage 4 and the
second subsfrate stage 5 nove only on different paths. In this

enbodi nment_q; il ch: ge 53 capable of noving in the XY plane is
provi ded ()erslﬁh??%%gherﬁ&ngnber BR The third stage 53 does not hold a

subst r18t e P amglext, a sixth embodiment is explained referring to FIG. 29 through FIG. 39. A
characteristic of this embodiment 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 movably
provided on the base member BP. The first substrate stage 4, the second substrate stage
5, and the third stage 53 are driven by a driving device including a linear motor and

15  similar; but in the drawings used in the following explanation, this driving device is
omitted. Furthermore, components the same as or similar to those of the
abovementioned embodiments are denoted the same reference symbols, and description
thereof is simplified or omitted.

An auxiliary 50 to prevent collisions between the first substrate stage 4 and the

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 62 is formed between the

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



5t he upper surface F of the third stage 53 is a flat surface. The
third stage 53 is provided to prevent collisions between the first
substrate stage 4 and the second substrate stage 5, and is capabl e of
novenent i ndependently of the first subgtrate stage 4 and the second
substrate stage 5. Simlarly to the first and second substrate stages
4 and 5, tRewhivhmerietragegulBiooanchhiblatthk ifigiisdbdtigte stagelfearsizhe secopd substrhie
final optical elenent FL when opposed 10to the final optical el enent
FL. Furt hetagesenowosily bediffenémpatki on for the third stage 53 is
measured by a laser interferoneter 2P. In this enbodi nent, the

P
auxiliary 50 ha i ; ; g%m;) '
third stage 53. %‘ll'ﬁgs gﬁgﬁlﬁﬁg%@%@ﬂ%ﬁ?lﬁﬁgﬁ%ﬂ nngl?etjéh pl)gér!&q?ind

first and se entry/ exit t unes. 5 55.ane proyided n.the +Y
i do and. SO TRA o EahoBREE i ad? TSR up BRud P
into and exit from.the inper . space 5QH. Hence whepn the third_stage
53, acco %%Rr@aSwﬁf%%ﬁnof?tﬁ%twrﬁé%eégé%ﬂgw Fe-t hﬂwargmi Fiage 33 Eroiged
exited fromthe first entry/exit aperture 54 to the second work area
20, the tHo peventagdistens betvisen iy Bishubstete skgof dng hesaegrnispberatasidze 5,
nove to the first work area 10, and can enter the inner space 50H of
t he auxi | iaadys Gable @fintdvemsetdodepeadntly/of diet firapsmbituate stape 4 20d THesetdndr d
stage 53 can nove in the order of the inner space 50H of the

auxi | i ary sgbstratd\@agdd 3. StSifbsy ek fir&RAA keoRd SdbstlalkestSRE 9Rdd WOIhk tafEa
20, the first passageway 61, the first work area 10, and the second

of the sl ary b Bom o ERRTRAR seled o the Bl Bpur Bl AP L TR GpHots
the 1 Per ‘el rEert PRl ELS S inorssRosh i BBl i e B ol 52

of the inner space 50H of the auxiljiary 50, the second 73 entry/exit
aperture SmepgyEed by alasgigpterfgrametar@P. t he second passageway 62, the
second work area 20, and the first entry/exit aperture 54. The
control device ™ntanembigdisent, He auudiaty Hhids anehrdrispars 308k vapeblepiie
first substrate stage 4, the second substrate stage 5, and the third

stage 53. abeymmxddtivipehe tirdSedpesn. | Mhébexilide, 50t torfried $ito atrsdel siape, and
stage 4, the third stage 53, and the second substrate stage 5 can be

brought i n{:g JRl Q¥dINdIhtrPexit Bp QG EAGE aritdvidBe JARRETYSS AR%nthe Of
the first substrate stage 4, the upper surface 53F of the third stage

53 39, e PR AL 60 S 1 RGO AU BRI e

supplying w%%gt éa &?r\c/lesgggg?’,l iilc grin(rjnolageg)évitrﬂ%? tql% ir?r]:er tsSeﬁ:e'SiOquucl)fd 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 area 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



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 below) the projectimon optical system PL, and by
this means can nove the liquid imersion region LR of liquid LQ

bet ween t leetryjepit apgturé a5,¢hs 8fst efork drea 1 6, thelsexpadjpasSsgearay @2hthesppend work
surface 5F of the second substrate 15stage 5. Simlarly, while

suppl yi ng apAd X, eeditefirfi@niry@nit dpddrdg4 neans of the liquid i mersion
system 1, the control device 7 can nove the third stage 53 and the

first substratergt %%Bcé g‘e"igg‘?tcgﬁﬁ%iﬁ# Stlﬁthg(gst?tﬁﬁlaplfelﬁﬁito}lpBEW%EI?ﬁ'jerﬂrgty or

contact, in a prescri area co e position opposed to

E
(directly helo t he projection optical.s em PL, and,by_this ans
Can move” SHETIoRSE % Risclogd Bt et G0 Ry s Sar Wb e &
20upper surface H3F_of the third stage 53 and the_ upper, surface 4F of
Chor 17 st Shas i Bk 35+ tag Bre subsirat St the 1o Ho B hd i RBGPHGbHente

substrate P is explained. As shown in FIG 29, at the exposure

st ati on SFRgEbgan de bravghtintnprexipuguerdnivfcontaet, subthergper Rriaet 4F bijtheiest
first substrate stage 4 is perforned, and at the neasurenment station
ST2, neasuulstiand stafkpt, deagpengirfite 53 oSthb shirddtegd> ) ahdl tHeyuppbesusfaco 5 of
substrate stage 5 is perforned. The 74 third stage 53 is positioned

i n the i nMgY scepRERILIRAT 9fa éB%a@HéHaH@ﬁﬂbséﬁtialﬁSth\%@%@hiai@hﬁﬂ@slggz*o,
during exposure of the su%strate P, after the third station 53 has

exited fromthegf] j . . al.ea
20 of t he measa? Sbnofe intleSthiyARERI Hivethd Ruid BRAFEAR SR
t he second passage and ves to the fifrst. work area 0 of the
expostie. SRR S e D ARGe iR dERend ctors BRentT iseS s Inbbe sfroutiaed
nmeasur ement processin? at the measurenent station 5T2, passes_through
the secondupshiatosirarey leethentn aole ST eidhar peoxdsagy o centagtaln apiessyibed area
After exposure processing of the substrate P on the first substrate
st age 4 hasmpndied the posttive BR opposedoioKdaeatly bt vofthe hejetiposptiel system ¢h,
ST1 the control device 7 causes 10the +X side face of the first

subst r at e afd 89 ¢hidmaack dahenové the Hguill aatetdiond REidniR df B ¢ (Phetiveerchae
into proximty (or contact), and causes the +X side face of the third

stage 53 abferlsiffacesFH Stané 8fR Ploelshond o SPBIcE 8RS HlALEom sﬁstt?é?@E

into proximty (or contact). The control Vi ce t hen noves the

7

L3PPSRl Bl AR B TR
ina 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



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 thay the |iquid i mersion region
LR formed on the upper surface 4F of the first substrate stage 4 can
be noved tlord $tegasppismpositivhetia th8naf sppbeSithbf thestiaidierysd). Alss slownnin FEG.
FIG 32, in a prescribed area 20 conprising the position EP opposing

(directly 3pedemg dxpese of elsibstraeidt, afiad ths weidemat, 53He et Bal ok tefisce
7 moves the third stage 53 and the second substrate stage 5 together

in the - X (Reh iaé?éhdré‘ 54 fo?%@x% é‘ﬁc_eﬁd %H{%E% b of 131% n‘fé%@u%r@ﬁl%ﬁv stafont €

liquid imersion region LR I qu ornmed on the upper surface
53F of the..third age can.be nmoved to the r surface.5F of the
cocond sulutd Hpe 8 Sesdol B aR eI Tost ety o R o g R Bl dreh
region LR is _nmoved onto the_ 75 sué)strate P held by the second

subst r at e 184 ¢he expose station PEI- 04 e speqnd substipte sags Jdayingenderd
space between the final optical elenment FL and the substrate P held
on the settasurembeinracassisg ayidie Measyrgmenisintion STHe pasaessthraugh the secorten

t he exposure processing ends, the first substrate stage 4 hol ding the
subst r at e pisspgse®s6d Adangiesttd ehef axpsiurpatasa@g®by 61, and 5 then, as
shown in FIG 34, noves to the nmeasurenent station ST2. The third
stage 53 withdr awer bfifufeRo&R6AR O eRShdiAtler & ARSI HBstAte HAe 4 Ras

i npede the exposure operation of the second substrate stage 5.

At the su int : | -

the subst gt BEHFISAAE RATO S RponlrB ST P e G Fac g Be
substrate stage. 4,. whi a ved to the. 10 surenment..station SI2,
ona 1 flas B SRS b eah: B o RiE sladelt g MEESHH ETEPhugeie gRent e
the first substrate stage 4. Then, the control device 7 perforns
measur eneﬁ@@eémowrfem@wg@rr engach, asheausesdhe 5Xiskie face afithe ik stages3sndge
4. As shown in FIG 35, the control device 7 then noves the first
subst r at e tst -dgedd fact of thetveaindrrehgtatesteget 5 for @oesisiookastb@erontact). The
conpleted at the neasurenent station ST2, through the first
passagewayofitiolidevicb e thaempasuhe ist aibsatteSthke 4, the third Ahges3, ang dfelsecond
processing of the substrate P on the second substrate stage 5 has

ended, thg,CQRtd @lgedCBbbiRerin @S irddtion. XTRAIE af 35GwPin Fte3 586 QNd
substrate stage 5 and the +X side face of the'third stage 53 to cone

into oXi_m t nd. . the -X.side c f the.third
tage 59 HRe dof EMEN e weBPs BRLEF Bpb g GBI P LR b e
20 into proximt ontact). The contrpol device 7_1hen novyes the,
first subgp?laﬁtq]éY%?ég’iw ihe ho stggle gags s ?@W&%llﬁf&tg&%ﬂe RAYSH fogegher in
stage 5 together in the +X direction. That is, as shown in FIG 36,
wi thin a preescdirgssignai e staterfpreximly (eheontast) s¢ bat P liggidgsinpggsion region
(directly below) the projection optical systemPL, the control device

7 nmoves t h® Beooddn thebgipeatefast dfef thedivet suhgrdtdistagk 4 tage hdvedogahdrer
inthe +X direction in a state of proximty (or

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 5F of the second substrate stage 5.

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



25contact), and by this nmeans can nove the liquid inmersion region LR
of liquid LQ 76 formed on the upper surface 5F of the second
substrate stage 5 to the upper surface 53F of the third stage 53. As
shown in FIG 37, within a prescribed agsea conprising the position EP
opposing (directly below) the projection optical systemPL, the
control devbsimteP hedi by theeecomi subbssitagegs3 afik fantst deudsT fils withtlmgel 4
together in the +X direction 5in a state of proximty (or contact),

and by t hilg) (RRapscetRwEBMBe FRA dptitil iefbridiBL $h@ thel saBéteite R Rel@fonl thelsécdnd
LQ formed on the upper surface 53F of the third stage 53 to the upper

surface 4E,Qf régéy% m%'Sr shd é%&sr 1Ak Subird@®. 4 When th% exps 1%%8%5&1 he dthg

38, the I|qU| rsion reglon LR noves onto the ‘su strate

the first ntr devi,c the a

borween ¢ PRy gheOoidine FFubORC BoaGiRt bifuchubi B ab b MSy. ay
the first substrate s e 4wthljquid LQ and exposes _the substrate
P. The’ seéllﬁﬁ]da%ﬂ'{?é‘fﬂrlahzég 4 gves Wdham@wmergatﬁéw . pT, imﬁewsrﬁ%
been subjected to exposure processing passes through the second
passagewayvig@rawrdrem Viassecond swhstmaiastagemenas setdo innpedsThe cxpoduretoperation
third stage 53 withdraws fromthe first substrate stage 4 so as not

t o i npede of It sexpRisubsgrapsangd .on of the first substrate stage 4. 15
The control device 7 repeats the above-descri bed operations,

repeating in al \ekKAubOfate XRAGHISH Rftiod R it dodtr8] RvRR 7tli‘rﬁozfdsrtl§é substrate
substrate stage 4 and exposure of a substrate P on the second

Substrate [
regul ati ngssﬁrlg%gtgﬁéo Wosgf ﬁcggsgﬁ%% g‘%ghgt&gﬁﬁ{ah %} éf‘ﬂé’ %f Ir s?’g rbttdrtg'lt&ge
stage.4 can pass only. t ugh,the first SS and such
that e’ SeBimetnutioact fiibload ¢ a8 A U B who e Bibine
passageway 62: by neans of the auxiliary 50 conprising these
regul ati n@nwethaér% sefstratestagedt | Tpprike eantiohdeyice § perferpyinensuregicatols
and the second substrate stage 5 are prevented. The |iquid inmersion
regi on LRtlof subbtpaie 8 1¢aQed antogbe frt edbstrafeataghd. t Wisrstowt agEIG. 35, th8pntrol
bet ween the upper surface 4F of the first substrate stage 4 and the
upper sur fdagiee Fkhedfmoves 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



25t he second substrate stage 5, and so the optical path space K can
continue to be filled 77 with liquid LQ w thout halting the supply
of liquid LQ by the liquid imersion system1l. Hence declines in the
avai lability factor of the exposure appmratus EX acconpanying halts
in the supply of liquid LQ and simlar can be suppressed. Myvenent of
t he | i qui dommuensthe nppagiudacd ¥ didhevesond hebstrppatags Grtd doeuppler afrfdst HRF
first substrate stage 4 and the upper surface 5F of the second

subst r at e oFta0Rird stage BBAi AL S6bvAYint F165. 3iwithi$ b BB drbcdripristhgthage
53 intervenes between the first substrate stage 4 and the second

substrate e@(g)in.gﬁ E@@é)??%;{l%?dif‘eg{ﬂl Bglbgzﬁleajrofe%xf (ﬂ{tggl s?#%g% lflg,ttﬁe shifag 4

and the s sub st age e preve ird stage 53

may for ex le be formed.fro eri al ich is softer th t hat
o the 11 vRTRE e HethesERr af T b5t byt ke aodRher 3 pieo TR gispilyr
mechani_sm whi ch absorbs shocks when struck by an object my be
provi déd ihaskE eipreymity{gecomact)y apd by thiyymsarsean aye g hawd nmgesinlge
to the first and second substrate stages 4, 5 when the first or
second subegipmi® diligyskLQ fosnetkari the upprr suifaged 3§tefdglee BB dstage 98 to the
prevent ed. <Seventh Enbodi ment> 15Next, a seventh enbodi nent is

expl ai ned,uppefsiftddF bOthElficst sdbstrafisstagecin in FIG 40, a nmeasurenent
devi ce 100" which perfornms prescribed neasurenents relating to

exposure processiflowAmn PR3 BROME HigdidAnidi§oh Mgidh SR 38R e®3ntol the §ilbRtrate P
foll ow ng description, conponents the sanme as or simlar to those of

Symbal . Ao RREFr SRR £ TR IS SRRt BeEhEN e st

synbol s, criptron of i's sinp

measur.enent .devi ce 100, sim |l arl t he abqve third enbodi t,.

T o o 1BHCE i e end BirBeal bReldnfe BET simbbhieatated ik doud 1
exposure light EL, a aerial_inmage neasuring sensor, an irradiation
quantity @@& sEposes theghbstiatecl sEiesepond sypstrate stage 5 holding the substrate P which

has been subjected to exposure processing passes through the second passageway 62 and
moves to the measurement station ST2. And, the third stage 53 withdraws from the first
substrate stage 4 so as not to impede the exposure operation of the first substrate stage 4.
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 means of the auxiliary 50 comprising these regulating members 51,
52, collisions of the first substrate stage 4 and the second substrate stage 5 are prevented.
The liquid immersion region LR of liquid LQ can be moved, via the third stage
53, between the upper surface 4F of the first substrate stage 4 and the upper surface 5F of

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



vari ous other kinds of nmeasurenent equi pnent may be used. As the
measur enent device 100', a tenperature sensor which neasures the
tenperature of the liquid LQ nay 25be used, or an observation device
whi ch neasures at | east one anong the syrface state of 78 the final
optical elenment FL and the state of the liquid LQ may be used.

A neasur emaiit ligpe L&, mothoushadtng the sagayg of baed ey thediqghBDimmersivhaystem 1.
third stage 53 is perfornmed when the liquid i mersion region LR has

nmoved fr orAdnde dedtipes inste haaRbty Glctdr b tifel ox gbs@yb@a&aﬁ@mt@gﬁnﬁm@mg
fromthe upper surface 5F of the second substrate stage 5 5 after

exposure W Q%Plﬂgﬁn@g@t@&d%%{%?&ﬁ b%glfﬁgiﬁy&t t he exposure

condi tions surenent e neasurenent device

HREAOLN regngml*i@veemt?rﬁ%?fd%éq%@é@memlh{eg}%ﬁcﬁ%g 3P i DSk o

devi ce 100" nm provided with this rreasur enment device 100" on, the
10t hird sthgBrsss SH%F& SReg f SR gt WGt ReLace 0K ObHE SPed|SUBSIRL Stag%dishe
provi ded. As described in the above fifth enbodi nent, a

t enper at umeedsaded bythedhird stageifdidhe third stagadé inietyenesdfctwgen thei§tst aubstrate
portion anong the nozzle nenber 6, the liquid LQ and the final

optical elseigedtanflthadyolabsibstpate siage Orundlze cohistots 8T a@dirkiSubdihee stpgeet
surface 53F of the third stage 53 nay be nade flat, and by

i rradiatinggd ﬁ@ﬁ@oﬂ%ﬁﬁtr&ﬁé‘ Eth 8§ cadbe Qfevélﬁ'@d t hlrhreqm?& adfe §§m‘é’ytf& example

detection light La of the focus/leveling detection sySstem 8

51 Rt RO AL RSN A BB,
L9, L b A B
referring to FIG 41 through FIG
may be provided in the third stage 53 and by this means significant damage to the first
and second substrate stages 4, 5 when the first or second substrate stages 4, 5 strike the
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 perforims 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 acrial image measuring sensor, an irradiation quantity sensor (illuminance sensor), or
various other kinds of measurement equipment may be used. As the measurement

device 100", a temperature sensor which measures the temperature of the liquid LQ may

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



In the foll ow ng description, conponents the same as or simlar to

t hose of the abovenentioned enbodi nents are denoted the sane
reference synbols, and description thereof is sinplified or omtted.
In this enbodi nent, an auxiliary 50 isgrovided on the base nmenmber BP
whi ch 25prevents collisions between the first substrate stage 4 and

t he secondhesfitrd bpttad ekimegeFb and &2 sGiterof the liguidd. @ haydeased.enbodi nment s,
the auxiliary 50 is fixed in a prescribed position between a first

work area 10 COMb@hi’éﬂle’hﬂoﬁéf@t&ﬁiﬁﬁéﬂuéiﬂe@&r&ﬁént%dw@1@@%&96 desta e
area 20 conprising a neasurenent station ST2. A first passageway 6

is fornmed

passagemﬁ% Bl S e AR el ot L gt o Bl B2
In thi the firs strate sta asthrou

the f1rst 43&3@@5@ §hstratifes fo badbis “ha Sty dsh8 bRt Roalsiee

substrate stage 5 can also pass through the first passageway 61 and

t he seéond H&E SRPSVRPEESSIRE. i The qoptrobdevige 7aw\ﬁél;lﬁgﬂvérem@wr%mdﬁloaﬁd

sevent h enbodi nents, the exposure 10 apparatus EX has a third stage

53, provi desedom they plebameneaprtmits BRthemanabinentisysmed 90’ provitibe oixthe third

pl ane. Position information for the third stage 53 is neasured by a

| aser intetspesdneter 2P. The auxiliary 50 has an inner space
SO0H capabl e of acconmodating the third stage 53. The auxiliary 50 is

formed into a t WRRkmSRAAGIevicB f&ﬁ\bﬁel@ﬁﬁ%&rﬁﬁ%n off'tHeSrheﬁﬁszngeIﬁ?Fe%ﬁ’l&dof

entry/exit apertures 54, 55 are provided, on the +X side and on the

. X side, ttl%s %&ggjrgmglﬁgdeglgg I’180 %111 & é}srﬁv@gd ?ﬂh%l 'npetag{lrglﬂgntecfé'vfce 10688, tH?

i nner space: own in I mrersion exposure o
exposife. S e Srand heaSiieclene %@%ﬁ@é&?ﬁfa@f; # wiHdEtace P hel d
by the second substrate stage 5 is perforned at the neasurenent
As described in the above fifth embodiment, 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  theupper 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.



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 fromthe first entry/exit aperture 54 to the
second passageway 62 as shown in FIG 43, the third stage noves to
the first work area 10 of the exposure station ST 1. Also, after the
end of me&smilahettthp rboessibogiments, hiee axasuy 6tnenfixegltiatipoescBB&] pdsitéon
second substrate stage 5 passes through 25 the second passageway 62

and noves befvdeh@ fR¥POSU aeaSIBdonisPE ah-expSflire station ST hid a §di@n€ R&briOhrea
exposure processing of the substrate P on the first substrate stage

4, the conprg gﬂ%\‘lg%g'ngahﬁl%ﬂt%ﬁ§st 1 975, S'%ﬁrsft ggs%%%jw Y18 if rifed between

substrate stag e face stage to cone

into proxi cont a a §es th +X side of the third
tage 59 MRty s €K oo PP 4 RS {253ecl okl PG Syt he
5cone into prOX| g %or cont act) % in FIG, 43, and then
nmoves ?he 2P¥iHaEy andishe §tsz§les\t%tb@4 4, Intthlﬁp mbedimsat. gbe Tirghaibsiate stags figan
substrate stage 5 together in the -X direction. By this neans, the

| i qui d i mpessshiough digi fomt parsdzowar 1 end thesceqmdarassgewac e, 4Rd die sehend
first substrate stage 4 passes over the upper surface 53F of the
third stagebshdte staped naavedsotpasd theoughpke fistpissggvak 6ofant e seeand
substrate stages. 10As shown in FIG 44, the liquid i mersion region
LR i s novedssapdwaytdre substrate P held by the second substrate stage
5, and the substrate P on the second substrate stage 5 is subjected

to liquid inmerg Vﬁf‘arﬁ&%‘%ﬁé’&b%veﬁ@&rﬁa‘ét?%&'ﬁ% k&gg ﬁlbgﬁ} lrrge'n&g n&aos#re

substrate P for osure processin asses

t he f assa s to,t surene atlo ST2 The
SRR i R TR Vl@t@%ﬁgﬁasestaa er Plggnovjegrent
i npede the exposure operation of the second substrate stage S.

The cont r & thgetY plang. yResdtdpnsinfarmation & the i stage Shps wRasxgsdzys aser

processi ng has ended on the first substrate stage 4 which has noved
t o t he neaserfemewterdPati on ST2, and | oads a substrate P to be
subj ected to exposure processing onto the first substrate 20stage 4.

The control deviTaeauxitixgBopak beinRr sRAS S0E RePibte 6f achfin®diedd tht ehifd
| oaded onto the first substrate stage 4. As shown in FIG 45, the
third staggeed3 eMks fuxilidrd sbReforRBentS RaARRPHEOT AR AObbindnY, A& 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 1n the inner space S50H 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.



During exposure of the substrate P on the second substrate stage 5 at
the exposure station ST1, the third stage 53 positioned in the inner
space 50H of the auxiliary 2550 exits fromthe first entry/exit
aperture 54 into the second passageway gg2, and then 81 noves to the
first work area 10. Furthernore, after the end of neasurenent
processi ng at t hdtentesmdeferposstegiroomsiSd 2f thelsebditratesk os tHesfistdubstsdtage
4 passes through the second passageway 62 and noves to the exposure

station STige Af thelcohtidl RMEe GfcaBeR YFIH R sile FERTFHINOLIRT slbbgats Whgt Hahe P
on the second substrate 5 stage 5, the control device 7 brings the

+X side f : - e : - x '
the thrd T agadedte OF BRIAEIASE SPICMEHR pofily (OF cartaitl 450 ARG B
face of t t.hird s 53 and_the -X sid ac f the first

Subst rat e 19t sl Fife B S RS RRY £ AT B st pst TRl it Rbvepraeg s o
substrate stage 4, the third stage 53, and the second substrate stage
5 t ogef he©Omf RtRPTexmafy (@igongst), g shopmndn kg 43, and\den meypgithe fgsubsirate
region LR 10forned on the upper surface 5F of the second substrate
stage 5 patged, bwdrstaghé3umddhe saeohd swbsEaE stize SHegatlirinl thet-Xodirsgomn By
onto the upper surface 4F of the first substrate stage 4. Liquid

i mrer si on tigx pean, ehdli quid tnselihragien PRoformB@oil tHeSippsisusiat QLR of thrgRst4
is then perforned. The control device 7 repeats the above-descri bed

operatio n%ubﬁx%&eﬁééenﬂ%dsﬁhsje@@} the upadr sBa&XPESHRe AirddiapeB3t 4R Botesqh
the first substrate stage 4 and exposure of a substrate P on the

second Su@lzetlglﬁ)te?sﬁ%ﬁggF%ﬂﬂ&eE 'dssugamé%g'gtgg%g., the first substrate

stage 4 an e second substrate s ve between the exposure
stati ST1 and ,the neas nt stati.on ST2 on.t sane paths. As
expl ai?ﬁed above ,Asisﬁo‘f“ﬂ ?%ﬂﬁggntsiﬁgﬂPldtlﬁl@qrﬁla‘hfe@lqnﬁﬁ%F%@BH&&%? g LR of
20 liquid LQ can nove between the upper surface 4F of the first

subst r at e sabstigte Riheld §y tieesegpnrbyubsiyate slgge Srandfthe subskete S theiperondt e
stage 5 via the third stage 53, so that the optical path space K can
conti nue tubdtd stdgecsdiswintjheted tpulighid @hmetstoouecpbairs.i rithet dubstsatp pthge 6f
liquid LQ by the liquid i mrersion system 1l. Hence reductions in the
avai | abi | hbpMidgut @libsthatd Infor HRQSEHpOs P pRcadsitly HaX edl fRsddahiotgh thetfliet

supply of liquid LQ and simlar can be
passageway 61 and moves to the measurement station ST2. The third stage 53
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



25 suppressed. Mowvenment of the liquid i mersion region LR between the
upper surface 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 betwgen the first substrate stage
4 and the second substrate stage 5 are prevented. <N nth Enbodi nent >
S5Next, a maoweh tethedusteak area 18x p Farthathore faéer thagnd of mkfauretfertt @rdoesding
52. In the follow ng description, conponents the sane as or simlar

to those af tHelfeRbRURAEALEQITID, BNORCL sBE e atage JQRAELArONA tBafRond
reference synbols, and description thereof is sinplified or omtted.

In this eryagéakéngﬁ]@%%ﬂﬂpé@&t@%& 8¥e kSt ?Tp._r ovi ded on the base

menber BP; as™ 1 lary to prevent collisions of the first
substrate stage and the _second substrate, sta onl,y a novabl e
Third ot age 89 ARD IS BRI HaStnR e -TB v 80k et Surus
I's provided so as to enabl e _notion substantially in the Y-axis

di r ect Pon Stags s e SANrRlrdsyicat’i toimes Bie haide face @f diesgeonsisupsirate slags eandy

a laser interferoneter 2P. As shown in FIG 46, at the exposure
stati on SThe thsids fdpstof dieghipd blagelShinte hrwximity for Lostabi3thrage thet Bg eids facs
subjected to liquid i nrersion exposure, and at the measurenent

station SbZilidvairg slagé 6abed MehEl siddodcd bithe iesd Bebstralestdgatiaintl @oLinftyl (Br
subj ected to nmeasurenent processing. The third stage 53 is positioned

bet ween t Renfabt) Sind At (Rl BrsthuBSeatéd stapdla the 1aced sSUBRE hat& ol 30Rirate

After the end of exposure processing of the substrate P on the first

substrate stage 5 together in the -X direction. By this means, the liquid immersion region LR

10 formed on the upper surface 5F of the second substrate stage 5 passes over the upper
surface 53F of the third stage 53 and onto the upper surface 4F of the first substrate stage
4. Liquid immersion exposure of the substrate P on the first substrate stage 4 is then
performed.
The control device 7 repeats the above-described operations, repeating in
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



20stage 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
proximty (or contact), and noves the first substrate stage 4 and the
third stage 53 together in the -Y diregpion. By this nmeans, as shown
in FIG 47, the liquid imersion region LR fornmed on the upper

sur f ace 4RFaff thhbrst substrats stage A ahé thetupper dirfase 6P vé thetsocdndesubgme stage 5 is
surface 53F of the third stage 53. In this 25enbodi nent, when the

i qui d i Mme&shehe®giaqhe R d¥ise S 3] doomhit ddisidrs PetvideR $hd BisCsifsRBe sthee 83
onto the third stage 53, the control device 7 brings the +Y side Face

of the thiaﬁ@tl?etﬁg&lcﬁs%bﬁ?%?EtggenSXreﬁ%rg‘?ent ce of the second substrate

stage 5 into proximty tact), and noves the second substrate

stage 5 ta %ﬁeﬁs vvi(fih ItltI;e first substrate stage 4 and the third stage
53 in the - i 1813? T5"5Next, as shown in FIG 48, with the space
between the final optical elenment FL of the_ projection optical system
PL and’t he t hi r &¥s&tagents smopdinggat {§ sxglaed sefgrng totle: 4oiethl6h Sdevindle 7
noves the first substrate stage 4 in the -X direction, and noves the
second sulisiiowing dsscaigéon, compohents-thegame ¢s posimilFherthowfdhoshovememicBed
49, the control device 7 noves the first substrate stage 4 in the +Y
di r ect i on enthodim@iese datotsethenams fefdrehsd H1aite s tiad @esoriptior théreo¥is
direction, to nove the first substrate stage 4 to the -X side of the
third staggnsifaand onli@egecond substrate stage 5 to the +X side of the
third stage 53. Then, as shown in FIG 50, the control device 7 noves

the first bst ' +Y: di. ¢ i . .
st ot <t ngw B AR, 0Pl Rl L ] RS LRESAor s
t device. .7 bri t he . +Y si f th 15subst r at
ctage s am ERLEKogRGEnt SHSeR AR R Tioerg@esd PRl FROR HPEYAE or
contact), and noves the second substrate stage 5 and the third s'il_age

5 )

53 t oget hétagE &, oMy amovabledhird stage By istmpyderbamthe base mpmhpr BR Hlgt

the liquid imersion region LR formed on the upper surface 53F of the
third st agegb33iispnovied st as tohemablp peotiopsnbamsialf imfhetYaexis doentibn.
substrate stage 5. In this enbodi nent, when the liquid inmersion
regi on LRpgeivies iffoanatidaefor 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



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 proximty (or contact), and nobves
the first substrate stage 4, together wsth the second substrate stage
5 and the third stage 53, in the +Y direction. Thus in

t hi s enbodinietht thitdeaage 5 ite: domtrelr deivare 7riegigethe -RY siele fead tlonthardtstage 53

25substrate P held by the second substrate stage 5, and liquid

i mrer si on a6d BRSH @d@fact Bethe 8bcond RebstatedstdteFintd oL BEE@r soradty ahe
stage 5 is perforned. Furthermore, the first substrate stage 4,

hol di ng a nEdU%% tHeAeEord sﬁ;BEtr&’é@étﬁ%kf@%gﬁMfrﬁdtﬂftl%ﬁ%ﬂ[ gtraité sﬁ@é}@gﬁ? it)hZe {hird

noved to the neasurenent stati e control device

the substrate P.for j.ch.exposure processing has ended on the first
substratesaﬁsagnﬁﬁﬁhﬁgﬁﬁﬁgglnnved to the 5Smeasurenent station ST2,
and | oads a substrate P to be subjected to exposure processing onto
the fiPst subst MKk a8 shaye i Fipndd withyBe space belwegn ihccianal oplasal sﬁeﬁfsent FL
measurenents of the substrate P | oaded onto the first substrate stage
4. After oXpegueeciomnemsicsi sygteof Ph hed deltlstd stege 33 folhed wigh Sgaiddd, the
substrate stage 5 has ended, an operation simlar to that described
above is penfrélrdeeite 73008 @lic fildesubkigate Stadd4 i Xidircti @giaod nloRes ticmed
on the upper surface 5F of the second substrate stage 5 noves to the

upper sur fsaGpd2abstte didle 4 Nthe+$tRAeHRS. TRY, 4sh8hwh o FITE 49PREcontrol

surface 4F of the first substrate stage 4. The control device 7
repeats t . - rd i 0 i i ti

exposur e Op B8 YEARe M AL PR B L TR Do B BB IR S8,
of a bstrate P .on the s nd substrate stage .S. 15As descri Qed
Sbove Ui n SURIGCHAESA iBan LGB Mot TG FYuRErS At g B 7% e of
liquid LQ can nove between the upper surface 4F of the first

subst r at e tla thid stagg Ad apdh thepgprnd sybytfaie damr tofthe w sideefribic Sunsktizastss-
stage 5 via the third stage 53, and so the optical path space K can
conti nue tlhehasfshoweth MG K0 thegoordrdl @evict Aoutvehtletfirsigubsimtessipgd 4 imthe
liquid LQ by the liquid imrersion system 1l. Hence a decline in the

avai | abi | Hyyditetibe andihctsBendGubstResdie RpRas & uiedm¥nacconpanyi ng
halts in the supply of liquid LQ and simlar can be suppressed.

Fur t her mor e, MOWGNRHMNL M Fid181! th@Whfrdl G%Eéb%ﬂn%seﬂ%gﬂ’t%& RRL We&R sbdrd

upper surface 4F of the first substrate stage a e upper surface

oF of 1o SESANLANSHLARE TLAIE AR QllFSs HhA olcind 1Rl anc
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



between the first substrate stage 4 and the second substrate stage 5,
so that collisions 25between the first substrate stage 4 and the
second substrate stage 5 can be prevented. 85 <Tenth Enbodi nent >
Next, a tenth enbodi nent is explained gaferring to FIG 53 through
FIG 79. In the foll ow ng description, conmponents the sane as or
simlar teutstetd af thelsecaldoubstertd stageedisgetfonhere ntFartheenatethe Edst stiestrate
sane reference synbols, and description 5thereof is sinplified or

omtted. stage 4, hdlfling AisaberiROP ffeitich expoBsk é}ﬁé&ﬁh@ng?],s enliéd, & o4l Bghe
mask M can nove in the X-axis, Y-axis, QZ directions through

driving by, aqiBSKnSiARE s v'mg cgﬁya(a%vﬂ}!w fdaddiRGubitRea fmlgaﬁ or

ot her actuators. Position iInformation u&e W&Sl—ﬁ st age %

f h f Th
| Sser 0 ERRos e Be R HEL Gt ME@ flsi Sﬁrﬂ b SIS R o
LA 3%%?155%3@3*63%&?@0&3 rsgﬁtgi?“ﬁg%?gg@%%?toﬁﬁ%%@%ﬁ{c”%s%

can irradiate noving mrrors 3K vvlth measurenent |ight, taking the
X-axi s di ee@tthefirsisubstraterptagsdr erhbion. thie eangtol devicange srraeesuregientsef
position of the mask stage in the X-axis direction. The | aser

i nt er f er omnet wbst?dwy P deaded bnwdhafiest difnawtenggadnors 3K wi t h neasur enent
light, taking the Y-axis direction as the neasurenent direction, and

can neasure t he ApepbidolfreProdedindBike ShiRGate Mord s%cﬁiﬂ'sﬁbﬂfakeﬁ%%(@hasp‘
plurality of at |east one'type anong the |aser interferoneter

the |aser h(;flatdb ﬁ}é&ﬁ?&ﬂeilmﬁwto%sﬁ d@gc?l\ﬁ'eg?igovqugellﬁynﬂedr fodt'h?t[ t:hg ﬂﬂwdt ha-

plurality o east one ty nmeasur eénen

t aki t he X- di 0

o L B B R A TSR 0 i e
interference system 2 can use the plurality of neasurenent (%

beans to ﬁ@é@iu%et hp BRPYr isBriageoTataks Birdriee phenddhn t@ttbgém@rﬁ QST

direction. The control device 7 drives the mask stage driving device

MD based the imeasibsteate siage és uThescaptrot deviteabmpeatntherdbevedewribyd vpamattns,

and perforns position control of the mask M held by the mask 25stage

3. 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.

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 SF 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 SF 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.



86 Next, novabl e substrate stages 4, 5 holding substrates P
are explained, referring to FIG 53 and FIG 54. FIG 54 is a pl ane
vi ew seen from above of the substrate stages 4 and 5. In FIG 53 and
FIG 54, the first substrate stage 4 ingsudes a stage body 4B, a
5first substrate table 4T nounted on the stage body 4B, and a

subst r at e Tehttidimblddipew»i ded on the first substrate table 4T and

whi ch holds the substrate P. The substrate holder 4H is positioned in

a depression poNekgR téith BABYiigRdt RrexbAteliréfhingub FIGaantaigh&14.T79. The
upper surface 4F surrounding the depression portion 4R of the first

substrate i a ESEHR 4.4l me hei ght
as (flush t}}/méft%ﬂ)swﬁed%ﬁ%tg%é%@ﬁqr{?g&%gi st rz%gﬂzé;'lﬁg%} g“’%gg{ %g
substrate _hol der ..4H.. Ther be, a bet weegn t he sur.fac f the
Subst r at o PP YERgiShEd HESmERY afe RoRt R SE1RERwhE Sphs 50 Pl
of the first substrate table 4T. The second substrate stage 5
has a eonfhigerfds sigwlidigaovameied to that of the first substrate stage
4, including a stage body 5B, a second substrate table 5T nounted on
t he 15stage bodyn 6B erabalimehise mask sthgt BevhibHhoddiog i dedk M, tahencsedo e
substrate table 5T and which holds the substrate P. The substrate

hol der 5HX-8xiBOBhtisHMAMZA dircdtiSRPhesiEh ARivRR Hy DRaSFitirc vilgddancd B
second substrate table 5T. The upper surface 5F surrounding the

Seprco=] BRIl A bR G BE I BLOPR PSR e el B
o P Substy e B el e BOTUbaLT a5 e er S T rq e
10 interference system 2 has laser interferometers 2Mz, 2My which measure position
information for the mask stage 3 using moving mirrors 3K provided on the mask stage 3.
The laser interferometer 2Mx can irradiate moving mirrors 3K with measurement light,
taking the X-axis direction as the measurement direction, and can measure the position of
the mask stage in the X-axis direction. The laser interferometer 2My can irradiate

15 moving mirrors 3K with measurement light, taking the Y-axis direction as the
measurement direction, and can measure the position of the mask stage in the Y-axis
direction. A plurality of at least one type among the laser interferometer 2Mx and the
laser interferometer 2My are provided, and by irradiation with a plurality of beams of at
least one type among measurement light taking the X-axis direction as the measurement

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 87 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.



t he substrate hol der 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 hol der 4H, has
substantially the same shape and size ag the second substrate stage
5, including the stage body 5B, the substrate table 5T, and the
substrat e 25hol dxt, mhbvable sehgivate stages 4GS hblling substhdtes R adeedplmaret, tefeering
substrate tables 4T, 5T of the 87 first and second substrate stages

4, 5 are hoFiGsshsHaG 3. IFYGrRGh a@mﬁba[ew §ech BRMObe oE @ld RBSirdté Hages 4
pl ane view). The upper surfaces 4F, 5F of the substrate tables 4T, 5T

are provigﬁ swith four corners El to E4. These four corners El to E4
are provi on around the periphery of the substrate P held by the

opticai ol oront BEC TRAnrG: ThibeiecpBsiit Safohirebliss fFape bebuthe 4

and 5 each, have corners El to E4 around the substrates P_held by the
subst r at e T3 sybstEpteiablest] mawntgh pe hestagebepn dBpingd & yibsirate hpldsr 415 pti cal
el enent FL. In the foll owi ng expl anati on, anong the four

corners omrexdded of the Hiestsppuratestabledd emd4ictoRold$ thelsebynatesk. r dthe subiitates
AT, 5T, the corner on the -X side and -Y side is the 10 first corner

El ; the caphier 4Hris pbsdtiontddh delepmskionp&tioe 4R privided@cthodiraaubaratdidble 4T.
the corner on the +X side and +Y side is the third corner E3; and the

corner on HRepHes stkdee @Pﬂ%rro\ﬁnﬁirféffhé SeprRich Ptfidh AOBNEE ffré-substrate tablEhe

exposure apparatus EX includes a substrate 'stage driving device PD

whi ch dri Vs b ikt ofURoRRAANBURRE naLE A\ ARSS pRd BB e

substrate stage drivin irst drirving syste

PD1 an system P0Q2. . The. first drivin stem PD .1

by ol Png stk b A adﬁ%g%a%?t%ﬁgr%h“ﬁhel" s Fny 0 e P coihg gegac of
direction, and OZ direction on the base nenber BP, can nove the

subst r at e thexibswatg P hebibythasplstratsrholdes 45k agehovpnes sudme 4 fithe firse

X-axis direction, Y-axis direction, and OZ direction. The second
driving swsbﬂmn$mﬁheﬁh move the substrate tables 4T, 5T in the
20Z-axis direction, OX direction, and OY direction relative to the

stage bodi es 4BThbBecoAd soibdwte stapel Kas ax3nfiflietist agevddadii@tatss ths Breaf
the first and second substrate
substrate stage 4, including a stage body 5B, a second substrate table 5T mounted on the
15  stage body 5B, and substrate holder SH provided on the second substrate table 5T and
which holds the substrate P. The substrate holder 5H is positioned in a depression
portion 5R provided on the second substrate table 5T. The upper surface SF
surrounding the depression portion 5R of the second substrate table 5T is a flat surface of
substantially the same height as (flush with) the surface of the substrate P held by the
20  substrate holder SH. There may be a step between the surface of the substrate P held by
the substrate holder SH 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 SH. Asshown in FIG. 54, in this embodiment the substrate tables 4T, 5T of the



stages 4, 5 are supported in contact-free fashion relative to the
upper surface (guide surface) of the base nenber BP by air bearings
4A, 5A. The upper surface of the base nenber BP is substantially
parallel to the XY plane. The first subgtrate stage 4 and the 25
second substrate stage 5 can nove i ndependently over the base nenber
BP i n t he fX¥ an88eq@indrsebstikestiges 9f 5 drel hatingntsiaatidip fRBhngilat inehsMst r at e
stage driving device PD includes linear notors or other actuators,

and can drdinéeticdsapeplBiie®). 4 BrhedBPpstRAct L4, 5P ofl tiedbafdic fabRE 491 8T Gre
over the base menber BP, in the X-axis direction, Y-axis direction,

and 50z di bl O E t f4 Lyl ySt i el udes
i near no O%H%%‘,wlt%l{&rscg&eggé} tSOA]ﬂF 851}{6%12,&? :Cer!ﬂgtg& dErSl i %ﬁgﬁ rggisl%‘)é&nl’%a 1

i ncludes a_pair, of Y-axis.linea i.d 91, 93 extendi ng,Jn .t

Vaxis: o AERPEOREbeiRR drehe Nkl i e ybu gl A3 o oFf gnd are
separated by a prescribed interval in the X-axis direction. Each of
the Y-axi §Ppp~wé§rt0¢leﬁ fead optical glementFlyg e dhatfi thedinshandesecondybstraip stages
i ncor porating permanent magnet 10groups having a plurality of sets of
N- pol e madgredsd each havpaireeralid neEd araund dngyedstatepP beldbiyskelsubstrate\naldsrs
along the Y-axis direction and in alternation. On one of the Y-axis

| i near gui4@E$HO:nd wiwoh stel dp@osbROo tRfigdl @plcHpRiieRFLO enabl e noti on
in the Y-axis direction in a contact-free state. Simlarly, two

sliders 92, 95 3§ teSHRPRMMpRRatidAe adbiethe Yo dotndrd HEBdchPHittiCufPdr t O
enable notion in the Y-axis direction in a contact-free state.” "Each

of 15the §liMelIr%k offe sibiraatiBEIHI8S nl Qrt € 3§04 ."‘Péi e is the
e Col |e(f|n dlsaong

i ncor porating arnhture I's “arranged "at "prescr erval
04 1 01 udTGEr E e Cameh il e NOBRIGY FHE R hgara Sarmeh ER e i
magnet unit, noving-coil type Y-axis linear notors 82, 84 are
conf i gur ed®n thy #¥X|side apd 4/ sife irfhe Biirdigemes B3y andsthe gomgron thech Xy gidagnd of |
units, and the Y-axis linear guide 93 including
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  PDincludes 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 8Z 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, 08X direction, and Y direction relative to the stage bodies 4B, 5B.
As shown in FIG. 53, the stage bodies 4B, 5B of the first and second substrate
stages 4, 5 are supported in contact-free fashion relative to the upper surface (guide
surface) of the base member BP by air bearings 4A, 5A. The upper surface of the base

member BP is substantially parallel to the XY plane. The first substrate stage 4 and the

25  second substrate stage 5 can move independently over the base member BP in the XY



20a magnet unit, noving-coil type Y-axis linear notors 83, 85 are
configured. The sliders 90, 92 conprised by the Y-axis |inear
notors 82, 83 are respectively fixed to one end portion and the other
end portion in the length direction of ggn X-axis |inear guide 87
extending in the X-axis direction. Furthernore, the sliders 94, 95
conpri sed pianet he Y-axis linear notors 84, 85 are respectively fixed
to one end portion 25and the other end portion in the length

direction of anTie$tdtdrivinpedtteBUiOL Bl Saigatd s'f'&e'd%vu%gdefvﬁ% PO f%illes
direction. Hence the X-axis Ilnear ~guide 87 is nmovable in the Y-axis

di rection f 8 axi s
| i near guigémggaﬂg(%éykgﬁgxéﬁ%% ég%?%gkg %%ﬁBbangéﬂn&Hs ?h
Y-axis |line 5, Each of is linear guides 87, 89
"nel udes FORBEErEIGe §Visshe b%ﬁ?.l?ﬂ%‘?%?&’h B & s dhrrkPnr B okt hipction, and
arranged at prescribed intervals along the X axis. On one of the
X-axi s51i iregtipaie singGi &4, sl dlé‘dﬂg pstasn PBd rindadasdinearabbiornft, 8dm82,
in the X-axis direction in a contact-free state. Simlarly, on the

ot her X- axBs84,igsearmhg tirddri8fhgisgstemAIY in€idehepsit bfieaxB8idear gniddloa, 93
notion in the X-axis direction in a contact-free state. The sliders

86, 88 Inckitdemg 119Ehe3?(—§ﬂﬁ"dﬁeéfﬁﬂnetfhb”?' dx$s lﬂﬁe‘éf P8ldBSI 18R G pJIRINE
groups 10 having a plurality of sets of N—po & magneét s and S-pol e

magnet s, eéllga%}? %atpr&rlgjeém% l r)%’%(?ﬁle}e@% t I%?ich OPﬁ(ll X-4 d; rﬁgetalr on

and in aIt 1Tst “ARe seeont
substrate st S releas I connected to the sliders 86, 88
via joint %ﬁggfﬁg\ecméﬁs for gxpmp %ﬁs%fé URItS LRGOTRAFALINE PEERARGHT Maghet
Publ i shed Japanese Transl ati on No. 2000-511704 of the PCT

| nt er A8t i @rUPs hgyppRipkaaliy o sefh af Naprdaswencmandbipatednagnetsnarranged at

Application, First Publication No.
prescribed intervals along the Y-axis direction and in alternation. On one of the Y-axis

linear guides 91, two sliders 90, 94 are supported to enable motion in the Y-axis direction
in a contact-free state. Similarly, two sliders 92, 95 are supported on the other Y-axis
linear guide 93 to enable motion in the Y-axis direction in a contact-free state. Each of
15  the shiders 90, 92, 94, 95 includes for example a coil unit, incorporating armature coils
arranged at prescribed intervals along the Y axis. That is, in this embodiment, by means
of the sliders 90, 94, including coil units, and the Y-axis linear guide 91 including a
magnet unit, moving-coil type Y-axis linear motors 82, 84 are configured. Similarly, by
means of the sliders 92, 95, including coil units, and the Y-axis linear guide 93 including
20  amagnet 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 89 extending in



2001- 223159. The first substrate stage 4 includes a first joint
menber 241, provided on the -Y side face of the stage body 4B, and a
second joint nenber 242, provided on the +Y side face. Simlarly, the
second substrate stage 5 includes a thigod joint nmenber 251, provided
on the -Y side face of the stage body 5B, and a fourth joint nenber
252, 20 priovKebeas directibe. HYermediee Kexés linEhegyide BT ismeoimbic @8hp¥axided on
the slider 86 connects in alternation with the first and third joint

nmenbers 24irectZénlbpineitrshegaxi olc&SmdBrs £9B33 Tind theoXnixidTRHHae £uid8 89 is
provi ded on the slider 88 connects in al ternation with the second and

fourth | O'n%vaBI%GH?EéY%% du%é?onoay ﬁl%s%tfﬂgsey' 9919 i n‘}ﬁftoé%4 By means of

these joint nenbers, the slider (K connecte ternatlon vmth

the first and s u trae255t . the i de

comect ed (1 a BaRhdr B RChhS | Re R RIRYET. Lrinfua @R R L A BEY bl

st ages_4, By neans of the slide 6 and the X-axis I|near

gui de é? 1%&‘”]’%%%% WBF? Fos Brange fﬁgﬁ“hﬁg%ﬁtw%ﬁ‘@n&t%ﬁgﬂsu n&grone

notor 80 is forned to drive the stage body 4B of the first substrate
stage 4 owof theeXswidmenogyd BB 7ds superisédsrtideniostorentlde srodiga i the X-axis
connected via 5the joint nenber 96 to the slider 86, in the X-axis
di r ect i on.dirdadbrbiy aeatust-fke fthie. SBimliarlyd8n drechtlidyre-Xxiatinsarl guided9 igui de
89, at least a portion of a noving magnet type X-axis |linear notor 81

i's fornedshgphdifed\Be §iTiRr 8¢ ROGaBRINotRI i@fthd Ranxsefirbos HRSEdmde ik age. S
or the stage body 4B of the first substrate stage 4, connected via

the joint

driving tAge §§r5§§1 %@g&l?ﬁeﬂoé?%%%g I i T
can coptr t he ns, i X-axi.s ono the first an
cecondUs.barinauialld Yo ohy-ale fadiesS i § Bhle-Riil. ifheeit A brefibed
pair of Y-axis Ilnear notors, 82, 83, the control device 7 can drive
the X-axi dnterviglsalong fhe&-as disectionepdin AlifaN3568i tions in the Y-axis
direction of the first substrate stage 4 or second substrate stage 5
connect ed t o t hén EIG ddy eBB oV it firtbteantiSpaindtsubdrabesta@s 4, Sisveleasdbyy by

using the pair of Y-axis linear notors 84, 85, the control device 7

can dri ve cbhgec¥dayitige dlideRaE6, 88! vidgoBPmembertior 08, subteasid digdsselforlt he
Y-axis direction of the first substrate stage 4 or second substrate

stage 5 cepRapleaf PLBlidHRE I&)ah &8 Translation No. 2000-511704 of the PCT International

15 Application, and Japanese Unexamined Patent Application, First Publication No.
2001-223159. The first substrate stage 4 includes a first joint member 241, provided on
the -Y side face of the stage body 4B, and a second joint member 242, provided on the
+Y side face. Similarly, the second substrate stage 5 includes a third joint member 251,
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
mn alternation with the first and third joint members 241, 251 of the stage bodies 4B, 5B.
The joint member 98 provided on the slider 88 connects in alternation with the second
and fourth joint members 242, 252 on the stage bodies 4B, 5B. By means of these joint
members, the slider 86 is connected in alternation with the first and second substrate

25  stages 4, 5, and the slider 88 is connected in alternation with the first and second



88 via the joint nmenber 98. Furthernore, by making the driving
anounts (thrusts) generated by the pair of Y-axis linear notors 82,
83 slightly different, the control device 207 can control the
positions in the OZ direction of the figgst and second substrate
stages connected to the slider 86. Simlarly, by making the driving
anount s ( tshbststsstagmedefat ed by the pair of Y-axis linear notors 84,
85 slightly different, the control device 7 can control the positions

inthe OZ dir eC‘E)Qﬂeeﬁlfs of i dlidesge Aadhs RCANEisdab shidaise, AU@EES portion of a
connected to the slider 88. 25As shown in FIG 53, the second driving

Syst om PDR. 8in BReSH Bl R1atisShBanoR s01d iR (RN TP R J’Sﬁ?ﬁ%é

exanple Vol ce ors or r actuators

bet t bod , bst t t 4T, 5T,
reasr et Qe el o8 it 1 4 i i entit
the driving anpunts for each actuator. As shown in FIG 53, th
substrate ﬂg ind epnbes 96 i Bisistider & bR -3tisductiony Apdby ragans eﬁﬂqe slider

three actuators 4V. Each of the actuators 4V can independently drive
t he subst rB8taadtthedhKeaxasTlinenr ghde 9,a% istdi pargon ofa mevagimagneotypb £-stinge
body 4B. By adjusting the driving amounts of each of the three

act uat or s l#hVar hbter 8 D i fofthedi@vdrbe tie stage bdiy\6® dihie Setbad bdisaatealige S4F
in the Z-axis direction, OX direction, and BY direction relative to

the stage tp@gxgé%dgsmﬂtﬁé ot sﬁﬁsera@sbasgb At &hnetlRl 9inthe [oinSHERBE R0 1D

on the stage body 5B by at east thre€ attuators 4V. By adj usting the

driving a@HH he I U%S?{CESE QEFQ%}I "?9?161%?%&%%% i l\{la?atr N&GR 3h", %@8?91\1% ce

7 can dr|ve axl s rectlon

di rectj.on, Y. dlrectlon r Iatlve to.t e bo
this Wy, CPWégl é@acgletaf&é P Hagk?@g@ e?tmﬂ %’fdﬁ%’aﬂfﬂ%dm@f

and second dr|V|ng systens PD1l and PD2, can nnve, w th six degrees of
freedom i ubswatostagesd,ande 15Y-axis, the Z-axis, the OX, the BY, and
the OZ directions, each of the substrate tabl es AT, 5T of the first

and second subs ?nahelmsira@s@smg the pdy oL Bakis dinkarmgotblet2s Absthe avrerdd agee
driving device PD, the control device 7 can control the positions in

si x degr eersca@fdrive gad0mkisihebhguide 8K ioScontrBEthy pasitisns ihe E-afisidirectidiof
OX, the BY, and the OZ directions, of
the first substrate stage 4 or second substrate stage 5 connected to the slider 86 via the
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 0Z 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 surfaces of the substrates P held by the substrate hol ders 4H, 5H
of the substrate 20tables 4T, 5T. Furthernore, as shown in
FIG 54, the exposure apparatus EX conprises a first area SP 1, a
second area SP2, and a third area 5P3 sgt on the base nmenber BP. The
first area SP1 conprises the area opposing the final optical el enment
FL of the drivigpgeddviaPIdpichelel faestapieRbjceand matodor atleaactonprsi 4V agl S,

| east a portion of the exposure station 92 ST1. The second area SP2
i's an ar edn@ifehffptittwddnane kthge bddist4Bs@andile sudifate Satddk £ 82, and
conprising at |east a portion of the nmeasurement station $T2. The

third ar eel-nélp Brehienfleviles FerREHNE S sﬁpﬁ fhcgt%ho@ﬁe\ghlé? A0fle H&RAREPNd
h mi'%@ b he

area SP2, iS an area éctl on a’nd rel ease o

slider 86 and te s or 5) on an | ease

the sl i der? %ﬂiﬁ#ﬁ iheEritE o Wsﬂeo"#%?ma S BT s B
86 with the substrate stage 5 or and connection of the slider 88
with tAe dhpsepablydthpea GQS&Fhfo) ac%@sﬁéfrfgﬁ%@fthﬁécﬁﬂ@ﬁl DLean in for
exanpl e Published Japanese Transl ati on No. 2000-511704 of the PCT

| nt er nat i anddpergsltly daive tre subhsiralephivetleinlthe Leaxisxdicbcan eatativapp thecsitdeon,
First Publication No. 2001-223159. 10The control device 7 can use the

subst r at e twdags. dBwVidhgtide eCdivily 4rhourfd ofifacl bhtheshet asruiibis) 4V, ¢hgrove
the fi rst substrate stage 4 within a prescribed area on the base

menber c%gﬁ[élrde% {9 éa}ﬂ%nfvla suBbtbfte IC?]BPE 4T fﬁethé Cﬁqkddlf’ercﬁan %3?(111‘ nt zﬂﬁ

third area Simlarly, e contr devi ce can use t'he substrate

stage drivj device PD (fjrst iving syste PDl) to nove {he second
substrate Bépglég;tlgnmlﬁtmq{géfq%srtggeg?qdy 4@9 llé’gg’ﬂﬂllfés‘-l?é’é@e tablrb iy supported
conprising the first area SP1, the second area SP2, and the third

area %P3, dnrtbeptegeleadyl 5B by attlhest fliresacteatdrs thvVat Bysidageng theMeiring @mounts of
exanple of a laser interference system2 to neasure position
each of the three actuators 5V, the control device 7 can drive the substrate table 5T in the
Z-axis direction, 6X direction, and 0Y direction relative to the stage body 5B.
In this way, the substrate stage driving device PD, including the first and second
driving systems PD1 and PD2, can move, with six degrees of freedom in the X-axis, the
15  Y-axis, the Z-axis, the 06X, the 8, and the 8Z directions, each of the substrate tables 4T,
5T of'the first and second substrate stages 4, 5. By controlling the substrate stage
driving device PD, the control device 7 can control the positions in six degrees of
freedom, in the X-axis, the Y-axis, the Z-axis, the 60X, the 0Y, and the 8Z directions, of
the surfaces of the substrates P held by the substrate holders 4H, 5H of the substrate
20  tables 4T, 5T.
Furthermore, as shown in FIG. 54, the exposure apparatus EX comprises a first
area SP1, a second area SP2, and a third area SP3 set on the base member BP. The first

area SP1 comprises the area opposing the final optical element FL of the projection

optical system PL, and is an area comprising at least a portion of the exposure station



information for the first and second substrate stages 4, 5, is

expl ained, 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 firgp and second substrate stages
4, 5 to neasure position information relating to the six degrees of
freedom i rsTtihe Tkearcmmd ardacSP2-iaxn area idifferéntadns thetfivet 4086 SPhan®Y ararea
the OZ directions of the substrate tables 4T and 5T. The

| aser i nt ebhprieihgat EXstardo@Sthé aReduréméR sf8bRSaREr The Bisd AEYSPRR%n
whi ch 25use the reflecting surfaces 2Ka, 2Kb provi ded at prescrl bed

positions kLetf'\@eénecﬁQﬁFsrt LG Sﬁ%gﬁ WRSIE A Carb P8P ESind s arPdke@in §iGHT 1 I St

and secon strate stages t o neasure pOSItI on 1 ntor I'TB.'[I on for

the first d bst 4 bst t abl 5T).
The | aser PRSP BABMESERCobBK idisyt sttt {8t SueSButhot e *
exposure stati on ST1 and at_ the measurenent station ST2. The | ase

i nt er f &r ofgleaseot fmslidepys andsnbsfrale plagsi> &r Dneongestiognithe Jidst %WI%ﬁle

measure position information for the first substrate stage 4 (or the
second sububyirtesiagedyer3), apd iconneatjomof thielider 58 sxitheths seltstrate s§e.4 (Bhé),
| aser interferoneters 2Px, 2Py, 2Pz provided at the measurenent

st ation Shie p@ashiee, Balidcddsed i of exdamble Pablished TiRnsRCh k] fioaNd. at e
stage 5 (or first substrate stage 4) existing at the neasurenent

station Shaoo59The dﬁﬁ@PCTﬁﬁt%HaﬁB%tp%hcﬁﬁ&i 258 DapanbRATRAEmiRR Patent

reflecting surface 2Ka wi th nmeasurenent |i1ght taking the X-axis

di rection htcgt?onnﬁﬂ-?thﬁu%?@ﬁ on%é ?,Ooft_r}%@asur es the position in the
0

X-axis direction secon ubstrate stages 4, 5. The

| aser .interferonpeter 2Py can |rrad te the reflecting, surf

it h ABasar eren T IFCOMORISIR g b 85 e syistiare A o viRe P dush Cirira
axi s, and neasures the position in the Y-axis 15direction of the
first andsygenddDipsovathe Enhybsirate stgge 4 within a migscribgd @rca on the base
interferoneter 2Pz can irradiate the reflecting surface 2Kb with
measur enemterhbayMP domigirtsongt the figst avea SPd) the sédond ases SH2e ambths thieiEas SP3.
axi s, and neasures the position in the Z-axis direction of the first

and seconc&ﬁumy i onobd@sced] cdn ust e SubktkRE btb fPdSHRE d@ﬁce?f(b (Fisst driving
inclined by a prescribed angle (for exanple, 45) so as to be
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 86X, the 0Y, and the 8Z 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



20 directed upward; neasurenent light emtted fromthe | aser
interferoneter 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 prggscri bed support frame FC.
Measurenent light reflected by this reflecting surface 2Kc is

r ef | ect ed shisttahetables HECTT ofthe first and s@khd edbstrhte stagbs4,ratoentasbiegodifionr
5T, and is received by the laser interferoneter 252Pz. The | aser

i nt er f er oRBfoahatfzfoe & fustandiecdn@Gabstatt ARas Ul 8 [Ribktrdtt eblestaT, FERSUMR
94 position information in the Z-axis direction for the first or

second subglr a, Ze%lﬂgt%rslex? 2P 2‘?? ARl ﬁ'g‘yi] é@ h@dden ﬂleteQFJJﬁ@gtation ST1 and at

interferonetry |nterferonE¥ capab of neasurfing position

i octon P RIS TE o Sot RSP RL A0k 2o Wil e

Application, First Publication Np, 52000-323404 and Published
Japanese TEBRYFGIREM Aol Meeae posEyaAnErmaten farthe isbiubgiste sisee 4 (or the
Applicati on. Furthernore, by providing a plurality of at |east
one type apimg subgratagiege Dexiifig poire exposietaiivg STHe |Thedaser interferometers
interferoneter 2Py, and by irradiating wwth a plurality of beans of

at | east @aRe, 1BypePaprvidadea terreermtemenghitidne®T g edsne: positidnsinfbirmatién fon
as the 10 neasurenent axis and nmeasurenent |ight taking the Y-axis

di recti on t@ssdchfl ARAGALESNBAS (oSt subbiBatt 3386 4) HUSTYN BRGBeAURLRM 2
can use the plurality of neasurenent |ight beans t0 neasure position

infornatig%ﬁbﬁsﬁ?e OZ direction for the first and second substrate
stages 4, 5. Furthernore, by providing a plurality of |aser

interf t P irragiating with a pluralit .
meaculbnent 11 g st bRl snaideist Sl aring ks win

15nmeasurenent axis, the | aser _interference system 2 can use the

pl ural i ty Tfasyement light taking HaX-pdadigeqtion s e peaspssiont axs, anfl reesiTEHine
in the OX and OY directions for the first and second substrate stages
4, 5. positithe thei-nok ddestionef Thalfiisvasl sehendswbstratasegsthge dihe Vdseay

devi ce PD based on neasurenent results of the |aser interference

system 2, imeferd@icted 2Py ch® &t ddiNe tHeasfl éding 0hrf2RM K with slehairembmighStatihe
5T of the first and second substrate stages 4, 5, and therefore

posi tion ¢y IaQls dechidlastHOfHeh @fr&fer? aRR! shd¥edsOfes SIS ttfinGin AR AR
4H, 5H of the substrate tables 4T, 5T.

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



In the follow ng description, the laser interferonmeters 2Px, 2Py, 2Pz
are called Xinterferoneters 2Pz, Y interferoneters 2Py, and Z
interferonmeters 2Pz, as appropriate. 25A projection optical system
PL, aliquid imersion system1l, and sigglar are 95 provided at the
exposure station ST 1. At the exposure station ST 1, a substrate P is
exposed vipasitine ifoop@aii iothaoPprksalirestyst onthelfirstna skeoapdisdbdifte dagea he.
nmeasurenent station 5T2, neasurenent systens (8, 9) which perform

neasur enereshriodd @At @thtﬁlg tEHPaSHeeRimetiyBtihREfont2t @) SaRbR\WIdeMAsurig t he
measur enent station 5T2, nmeasurenents 5related to exposure and

exchange g%(s)in‘g? ?ﬁf%ﬁﬁﬁﬁ)n%ﬁrsﬁbﬁﬁgé bR Ebst e sfaig,[e)si\alht;ﬁéf',g%hgﬁada{%ﬁg&gﬁ%ﬁ

and the s substrate stage each can nov

bstrate P, bet he first SP1.bel he..prqj.ecti tj.cal
System bl SrmBRGETRel i retde Ui anied Ralp AP B b dRs R G
t he measurenent s stenEIQB, 9) of the neasurenent station ST2. 1QThe
measur éme 0913394%%5@1{2-‘ ighed JanansesiTianslption Necif¥l13dveeT abthadCdcet i on

system 8, which detects surface position information (surface

posi tion ilnteorairandl gypplioatianhe Z axis, OX, and OY directions) for the
surfaces of substrates P held by the first and second substrate
stages 4, 5. Thé&uftheusrtdwedrovidingatpdahiinrofy kaemond typecdmgshélaser
proj ection system 8A, which irradiates the surface of a substrate P

wi t h det eglieBrold g 2Pkanfl KR MR ik@SQbL LR 28 T80 bly 3R adifih Rith a plurality of
i ght-receiving system 8B, which can receive detéction I1ght La

reflected by t pg%ﬁgﬁt g}rf]&atyﬁ{e a%%)ﬁélgl%ggu?érﬁerﬁ gi)g,é{‘teafr(nfﬁiégheeﬁp&% (ﬁpe%?ré gglﬁt; a

proj ecti on sys ecel vi ng are suppor

support frane FC via.a s ort nmechanism 8F. At .the neasurenent

St ol STy hEe RS DBk B Ot A0he Uy ober g ebnes d fpsvrement
alternation, surface position information for the surface of the
subst r at e apishdledasepinjerfarenceisysem g 498 tpthe phuralify of mageursentdight beams to
position information for the surface of the substrate P held by the

second sulmsdasark@ositiagénfbrmation in theledisedhist fatthe tiado bed sebdnd bibsohtetstages
first and second substrate stages 4, 5 are respectively provided with

measur enent s el mérA by %?&ﬁidiﬁg%ﬁﬁm@ of Basbr iRt feRithet R LPE Andffyement
FL, to perform measurenents related to exposure. At the measurénent

station irradiating with a plurality of measurement light beams taking the Z-axis direction as the

15 measurement axis, the laser interference system 2 can use the plurality of measurement
light beams to measure position information in the 6X 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, 5, and therefore
position control of the substrates P held by the substrate holders 4H, 5H of the substrate
tables 4T, 5T.

In the following description, the laser interferometers 2Px, 2Py, 2Pz are called X
interferometers 2Pz, Y interferometers 2Py, and Z interferometers 2Pz, as appropriate.

25 A projection optical system PL, a liquid immersion system 1, and similar are



25 ST2, reference marks 272 are provided in the measurenent regions
274 and 275, and a 96 mark detection system 209 to detect alignnent
mar ks provi ded on substrates P held by the first and second substrate
stages 4, 5 is provided. As showmps n FIG 54, a transport
system H to perform exchanges of substrates P is provided in vicinity
of the negswvidekattithsexgiosue stlign SThe eorierexposley staolV ST hra substrdit Ras
transport system H perform substrate exchange tasks, in which a
substr at e dRpydedGita ﬂﬁ%r(g@&fbnsdpﬂbﬁ%&ﬁ&ntﬂ AMNRFST EQPT O @5SiB&urédibnd
first substrate stage (or second substrate stage 5) which has noved

to the su Q%i%ﬁtﬁfﬁﬁg%&ﬁeﬂ gg%t&jng QB A ol gf‘glg:'hgﬂgfggiz Héa%)ﬂa% ?%l%ﬁaﬁ %o

measur enment stati on 1's unhl oad trate IS to be

subj ected to exposure proc¢essing,is | ed onto the f.ir substrate
Stope. 4 ( rPeHOREhEeRef FRittons . AN e Bk Sur itk SrogeRbi i
measur enent_ regi ons 274, 275 to perform neasurenments related to
exposuPe, r@sﬁsg%m%: anqdexehange obpibsaies Bpisspiorped. athe fisbsibaeaie on

the substrate tables 4T, 5T of the first and second substrate stages
4, 5. The stagadiandriehsecordjbubnisatd 34gé¢ 3 24k ca@m®)e, whde poloinglesihbatrate P,
prescri bed positions on the substrate table 4T 150f the first

substr at e betva@f tHe fihares SIP$ beiretht phdjectidh opéisal lsyeMPdsafitRE®fiosure station
regi ons, 274A and 274B. The first measurenment region 274A is provided

at the seqaNdin@AhO&Icok? @R SPDScIRPRE nfddbiraGentdstehs (§19) 3¢ aRih&kErement
tabl e 4T. The second neasurenent region 274B i5S providéd at the third

cor ner E3.ﬁﬁggsq§asurenent regions 275 (275A, 275B) are provided at
prescribeé positions on the substrate table 5T of the second

:33:{ :lﬁt g t2 g;f 2%&%%&?%@@%@5& i thS’[chlg p?ol'\lzll3 édr\%%hea o%%lsf?evgl-{ﬁg égtfe:ction system

8, which detects surface position information (surface position information for the Z axis,
06X, and 8Y directions) for the surfaces of substrates P held by the first and second
substrate stages 4, 5. The focus/leveling detection system 8 includes a projection
system 8A, which irradiates the surface of a substrate P with detection light La from an
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
mechamsm 8F. At the measurement station ST2, the focus/leveling detection system 8
detects, in altemation, 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 47T, 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



measur enent regions, 275A and 275B. The first neasurenent 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 corner E3. Each of the first ggd second neasurenent regions
274A, 274B on the first 25 substrate stage 4 and first and second
measur enentarkelgiconsn &35 207 GRletert dlgnsmt onadks [@Fvidedot suttseratst Rdelddyi s
provided with a reference surface 271, a reference mark (reference

mask) 272,th@fifkt an@RRbAUESD SRS stagecd) s pAfvidedl scl osed in for exanple
Japanese Unexam ned Patent Application, First Application No.

2002- 158168. Bel : taur i1 i T
5T) are provi dedé% \(ljgp})l???é Pgn%bggaﬁgﬁggg%ggp é&%\?fo?%ﬁ?e}fc@%s %?ﬁﬁtﬁé attslP
passi ng through, t.he apert s 273, . , | i qui d.i mersion
yatenm 1 rs P e Rt miiremey atared STy Fus sl atuRe) Bt fire
exposure apparatus EX of this enbodinent is a |iquid jmrersion .
exposure dPpHFAPAE SYHFEH PEFITBy HESEAlp echnpes fasks, 4t whish psubghiatey phich
optical path space K on the Iight em ssion side of the final optical
el ement Flhap bedn Jubgngtedito kxpdsyre pto¢eSxing g aldishavibatdels stage # e sgcond

i mmersion system 1 used to fill the optical path space Kwith liquid

LQ The | isqbitchte sragy 3)ivelticls st movel tb figd udetsatacschahgdpotiitm (Pokdimpushitias)
t hat di sclosed for exanple in Japanese Unexam ned Patent Application,

Fi rst Publitat the hed¥urerdPR4tat89 540 a0l odBRARRS L s IR ¥R P wigieh Bab eat

Application, First Publication No. 2004-289128, provided surrounding

ppl i cat i on, 0. . nd
15t he opt iaacEalS, EURRRR medersib i padog Bl 8 . 108 G 1B RIcR Y "

optic el ement FL ith liquid LQ The seal nmenber 212 of this
enbodﬁhentsugﬁatt‘iﬂ%%egflow path 213 to perform

As shown in FIG. 54, measurement regions 274, 275 to perform measurements
related to exposure, opposable to the final optical element FL, are provided on the
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 1s 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



supply and recovery of liquid LQto and fromthe optical path space
K. The liquid imersion system| includes a liquid supply device to
supply liquid LQto the optical 20 path space K via the flow path
213, and a liquid recovery device to regover liquid LQ The liquid
supply device is capable of supplying liquid LQto the optical path
space K visabsttate $thgand pairbviddBwith heeferenoe shrfaee @VErareftesriceendrk (chpealizke
of recovering liquid LQ fromthe optical path space K via the flow

path 213. mask) 272, and a apBrurs @38, sweRedre Allo8éd inlfob cemiRe idpantsel ncl udes
a gas inlet 15 and gas outlet 25214, formng a gas seal 216 to

o ety S L LB B, 8l
' 2 i 218
surtace. Sl AgeasTl TR 2b8efL Rl A HiAlasi g0 B

surround the optical path space K, and a second _groove 219, connected
to the’gasaBihie et repqiyingtlighhpassing thropgh e srerhEes e/ s to surround the
optical path 5space K. The first groove 218 is fornmed outwardly
lateral to the brdigubunpe3ipd sysbmtled explainké, refsrringio 6t 5. sphce K.
By nmeans of a gas introduction (supply) operation via the gas inlet
15 and a glkscribedabatd, dit xpusiré apparapeEHtof diis vnBodiiengR S 1Ruid @imedibn
the control device 7 can forma fluid bearing (gas bearing) 220

bet ween t @Fbéﬁ‘ﬁ@ﬁpﬁkﬁtﬁ@ﬁﬁicﬁﬁjeﬁfbﬁ?%bsﬁ'@ e stad iR v the8pidil Eé’chgﬁ&% K

of the substrate P. A vacuum prel oaded gas bearing 220 is forne

bet veen ¢ 15 hONRN SHLEALRA0Le RG-SOl CREALhAR 312 S S Bl L ACH "

t he substrate an earing
exanmple 0.1 to 10 th@%s nmai nt ai ned 8 t n the | ower surface of. hgf
seal " hinbaPcydes adifid ameritrasit il @ s ptieekoat et ik BauigdY
seal nmenber 212 is supported by the support frane PC via the
15suppor t Thsdigaifl srmersmn systeia Isinplydesa seabmambend 12peh psidpidisdosed der
exanple, a spring nmenber, a flexure or other elastic nmenber, or a
f1 exi bl e rezaiple,indaghntdecbindxlanieuRaadmit YWopLcapipoy Fisst Phklictiah Noe A0et-289026
A gas bearing 220 is fornmed between the | ower surface
and Japanese Unexamined Patent Application, First Publication No. 2004-289128,
provided surrounding the final optical element FL, to fill a prescribed space, comprising
15 the optical path space K on the light emission side of the final optical element FL, with
liquid LQ.

The seal member 212 of this embodiment includes a flow path 213 to perform
supply and recovery of liquid LQ to and from the optical path space K. The liquid
immersion system 1 includes a liquid supply device to supply liquid LQ to the optical

20  path space K via the flow path 213, and a liquid recovery device to recover liquid LQ.
The liquid supply device is capable of supplying liquid LQ to the optical path space K
via the flow path 213; the liquid recovery device is capable of recovering liquid LQ from
the optical path space K via the flow path 213.

The seal member 212 of this embodiment includes a gas inlet 15 and gas outlet

25 214, forming a gas seal 216 to confine liquid LQ in the space 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 nechani sm 212E
Even when there are changes in the 20position and attitude of the
substrate P opposing the | ower surfaceogf the seal bearing 212, the
position and attitude of the seal bearing 212 change so as to foll ow
changes i npfthesepasembar? 1drdd did sutfackeoiohe substrateldst dathe |PweHantaee effiha
when the position and attitude of the substrate P change, the gap G

i s mai nt aisag enddeice N af Brrh@INefirss gfoba@ 219 fcohmRtediaahdeaihleg] 2 ¥@maadn a

the surface of the substrate P. 25The substrate hol der 4H is provided

on the i nﬁnﬂ?ﬁ@e@ HEPLES hﬁ@hé’@tfc%f’é%ﬁﬁﬁaac%;kt? ah®h mgﬁg‘ﬁ’?%ﬁ’c” bed

position in upper surface 4F o e ‘su rate ta shown
in FIG 55 f 5 ble to the, | f f
ne”sobsr Pap BB AN LR8S A RunBRBEERL b R SESred s SRRyt
4R, is_provided on the inside of the depression portion 4R On the

upper 3ur FBE Kosolhgiashegoyeeld is dpmsdoupprdlydasra ga theseepand e ens 249

plurality of pin-shape nmenbers supporting the |ower surface of the
subst r at e r¢¥ated talthg optical pady sprcaddl | 282, havi ng an upper surface
opposing the | ower surface of the substrate P and provided so as to

surround the suppaondanegf pQidintoductidh (supplyl bperdpPeviashe fadale? bDat £gas
further provided suction apertures 253 connected to a vacuum system

not shown ey BYiafléi Khbsh Bﬁeﬂﬁ&&lﬂi@tﬁé’%}s%ﬁﬂ&@z 1C2HRR0aHE etV @AntthiEn a
suction apertures 10253 of air in the space 254 forned by the upper

surface 25Q:4 Bé}ﬁngg@i%{)&gﬁ%} 2%%%%%% théiB F% ﬂgfalﬁgﬁf{ht%g%la%?ﬁb&glﬁ 084 the

substrate P suppo e”su por uce

negat | ye pressure in,the space 254, the control .deyjce can cl a

nod hafa BRERGde SRR Sahum pisliasd BarernE b8 ubperlvsuret b
281. That is, the substrate holder 4H of this enbodi nent includes a
so- cal | ed Ipwer seHaedolitbe sahbemng g aed theparfaen of thasihsirptede | Bygneags of the
the substrate R By rel easing the suction operation via the suction
apert ur es ga2sbgaring@28,0ngapol (afdfor eaniple i to é10zasy it meintaitsit redsyecnRhé toswrar
the substrate holder 4H 1In this way, the substrate holder 4H can

rel easabl yult@dethfieseglinsinbet 2 2Rnd the surfacd beths Uhisstragd e hol der 5H has
the sane configuration as the substrate holder 4H, and is provided

within a depressiQRerRRd, i seaintAbaRA 238 siBpBfES6Y HRedpPAs e Td Ma ke

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,



20upper surface 5F of the substrate table 5T. The substrate hol der 5H
can also rel easably hold a substrate P. The upper surface 4F
of the first substrate stage 4 is positioned on adjacent around the
peri phery of the upper surface of the ggbstrate P held by the
substrate hol der 4H of the first substrate stage 4. The upper surface
of the sulikstncdtat aprdsetiicedyposttiva 12 Beulpper atrfachoF déthedbbaratk tahle ATppeys
surface 4F of the first substrate stage 4 are 100 substantially

flush. Si ghdwai tyFIG b8, dNRPEr Skifat@2s0, Dbp&¥ableh 116 WBEs IS bf BleQuBHRAGEP
5 is positioned on adjacent around the periphery of the upper surface

e VHEL0 5 e e IS A RS g o SRR,

substrat e st age e upper
F of the,second 5subsirate

substrat e ;hol der 5H.and,th er surf.ac

Stage o Al BEPLIR, FrEhSheef WrRhsh o lroiqd® SERSR AR P
depression portions 4R ?R of the substrate stages 4, 5 are ﬁrranged
to oppose oh¥ling yeluraliy et pm-dapsmenOess spppastipe b lower s phine subsirate
hol ders 4, S. A prescribed gap is forned between the side faces of
subst r at e, #daaperipheral wab 283, lhwinzzoawpof surfaee sprvsingghelosten gerfacs, of the
The gap forned between the side faces of substrates P held 10by the

subst r at e stigderBardhrobided bslad thguiromer ths sagoragesorabnsS28Ist MTatle Whages
4, 5 is very small, for exanple fromO0.1 to 1 nm approxi mately. Hence

the permeafirR 280 atd fiiher b i@ DA apBRaGEs PSI WRBRCEDR SWichamSykm! he
substrate P and the upper surface 4F, 5F of the substrate stagé 4, 5

of the sl Ter’ pE i HESERRE SR ol KIS ARUG) BpinRle

of the su rateé P T1's suppressed. nor e,

nor a1 quPe POTE 18 SORS ¢ Ta bl AR GHERE 2D, (e aenPies il 247 g

di scl osed for exanple in Japanese Unexam ned Patent Application,

Fi rst Publthedarensirasge of the substrate P supported by the support portions 281, to induce a
negative 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 are



2004-289128. The cap nmenber 30 is formed according to the size and
shape of the liquid imersion region LR fornmed by the seal nenber
212. In this enbodi nent, the 20cap nenber 30 is a pl ate-shape nenber
of substantially the sane thickness asiggpsubstrate P, of
substantially circular shape in plane view Furthernore, the surface
of the capubhstariiaily 3@slnasSitharlprtbpeppey saffacedpalflthergecbinesubistate dtal€)s i3 n
this enbodi nent, the cap nenber 30 is forned fromfor exanple a

fluoride nRsitiBnéBdLidjdentRBAd &b%ﬁﬂ%Yb%@@Eb&%ﬁﬂﬁ&Mtﬁ@@lﬂ%frat%mq{eh@r
material with liquid-repelling properties. The cap 25 nenber 30 nmay

al so be f%WR@'stEQHb% 'ef‘kﬁ%?t}%ets%gén\% s%u.ﬁgtﬁﬂéﬁ J |9'<;| ?glé;ﬁﬁb% sFRE BF tifed

101 nmetal, "and the surface covere a mat

| i quid-repel | i rQperties.. Th eal..memher 212 can | easabl y .hol d
the cap mabuPIERREE PEahe Shisute RREEH AR Mearprruf g oF obf apthdng

FL. The seal nenber 212 uses the clanping action resulting from

f or mat P on SBpstiteiageyeae spiptadiallisBush-ne cap menber 30 and the seal 5
menber 212, and holds the cap nmenber 30 in a state of maintaining a
prescri bed gap betveénfacerefomwerths derfressngfortidrs AR ofshdeubsgate stagds 4,
t he upper surface of the cap nenber 30. The substrate table 4T

of the fi r5sdre attligiedad epsisa@e: sidd facdsud@Bbslrafds PHeld Bypthacubetateitold@s 4, 5.
rel easably hold the cap nenber 30. Simlarly, the substrate table 5T

of the segp s&@;’éﬂ!%ﬁ {AbAnsd Flfcah thBGdedass B SBLOAEs BaRd NRliAR srfe Qs
rel easably hold the cap nenber 30. The first cap holder 4Cis

f
Second cap Ao URRAEEHRER 80 ShEBuPR P RUBE, I8 s AR Br abE P et

substrate table . . .
18 byatllj'?e substrate holders 4H, SH and the inner side faces of substrate stages 4, 5 is very

small, for example from 0.1 to 1 mm approximately. Hence the permeation of liquid
LQ from the space between 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 is 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 formed 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. 1n 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



5T. As descri bed above, the substrate holder 4T of the first
substrate stage 4 and substrate hol der 5T of the second substrate
stage 5 are of substantially the sane shape 15and size. In this
enbodi ment, the first cap hol der 4C andgf he second cap hol der 5C are
provi ded at substantially the sanme position on the substrate tables
4T, 5T. Speaalf awhiheyyurfas ehend with Fh@endhavingdiduid-sdpehing pseeaid. cap
hol ders 4C, 5C are provided at the respective first corners El of the

substrate tabl eghd Eeal ddomts 280 eXWreldasdt Fhold Fhe Edpandhbstiocdns hwbger 4C
is provided on the inside of a 20 depression portion 3D forned in a

prescribe itk f t :
AT on e norRactih B flal LB REenfHY. 266 81 kb8 2 BEL AR Ball: Soion
surface 260, .0 sahle to the |lower. surface of the ca r 30

o5t £ 1 onedehRHE A duTuk gt s HEind Sel T o8 spareni SR et ower al
wal | 262, having an upper surface opposable to the peripheral_ area of
t he | over @wbeagé%ndth?wd%cwbe@@, injagstale efnaetrining A preseribgsheap
surface 260. Furthernore, a suction aperture 263, connected to a
vacuum 10ztwsesttheioweo surgdve e thei ssalpnebetéd 2iand theanppppenrtase nf teea260.
The control device 7 drives the vacuum systemto i nduce suction, via

t he sucti qrerapespure 263, of air in the space 264 fornmed by the upper
surface 260, the peripheral wall 262, and the | ower surface of the

cap menber 30 suppenbLdidbitne IR RRELALINR Hag@? Znclibes bHrst B ABRler 4C

i nduci ng a negative 5pressure in the space 264, to clanp the Iower
surface of r..30._Th I Sg;-the T4 | der ~AC of

thi s enbod? FEe TR oPRERE cap Bembato, b HocbRB I Ly 5 song,
clanp _the c menber_ 30, By rel easi he suctjon operation via th
suct] O asEPHES B e BAEPSY CHRIed oF CarerubBIES et B rhenn:
30 fromthe upper surface 260 of the first cap holder 4C. In this
way, the first dapimgicapholder 4ais nrevidedalsl gresraibad positivreor His subsités table
30. The second cap hol der 5C has a configuration equivalent to
t hat of t H4; thersstordap tholdde 5C4Gpropided adepreseribied @ositioke pn desdubstrppetableon
5D fornmed in a prescribed position of the upper surface SF of the

subst rat e sTablag dederibtiabses GirtbubautdRIIBET4156F the Hiest ke sBamallpy nalids
the cap nenber 30. 15The upper surface 4F of the first substrate

oage < BUEEPAIIEIOn AOLaterly gl Sor enbgi it i
Th f .th 30 l.d t first I

T, TR B TR P R e R D e
et AR L R T TR A

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  onthe upper surface 260. Furthermore, a suction aperture 263, connected to a vacuum



20 periphery of the upper surface of the cap nenber 30 held by the
second cap hol der 5C. The upper surface of the cap nmenber 30 held by
the second cap holder 5C is substantially flush with the upper
surface 5F of the second substrate stagg S. | nner side faces
form ng the depression portions 4D, 5D of the substrate stages 4, 5
are posi t isgsted, ngphswngs pleerididde tHeagpeodurfabe 26@p ThendoatroBdeviad Hdibyes
the first and second 25cap hol ders 4C, 5C. A prescribed gap is forned

bet ween t hge $dclBmf 36@mOb ihdiRe S8dtion O3 tHENHRESn FXrRRL 46T hiPPiheSHAIR 264
faces of the substrate stages 4, he gap formed between the side

5. T
face of t b '
4G, 5C and TRy iber SR A0b e wiphork NI, SEE o S BIRL B e
stages 4, 5 is very.small,6 .for, exanple fr 1101 mm r oxi mat el y
Fenco t he BB FIRE S SGored bY IR Phu VRO 26 sk b siseiibishO PR faiet e
of the cap nmenber 30 and the upper surfaces 4F, 5F of the substrate
st agesS4, PEESSWEWN thespros 2% b clamp thedowgnsifage af the sgp membes3GndThat is, the
| ower -surface side of the cap nmenber 30 is suppressed. In this
enbodi nentfirsitdap heldeo4d oé thapegrabeatimsnttiXclides astecallodacnym check@recBahism,
Hence when the cap nenber 30 is held by the cap hol der 4C of the

first subshdaieclainpdle dap hmbeISCaByheledang e sattido¢pesfivanth thdhaétoat e
stage 5 does not hold the cap nmenber 30, and is in the enpty state.

Sim larlyapugd 2bhanes aphiRPieste 5@&19?615&9@&1%%9? RtnHaP 56 EREEthe h?ﬂ& sarface
nber 30 [ d

hol ds the cap ne r , the cap holder 4C of the first substrate

stage 4 d t t 0 d 1S dnt enpty. . state
ext, 1 he Bagr e e capindfitel P, BRIl Ny ieb tolle 46 ARGl
referring to 15the flowchart of FIG 56. In this enbodi nent,
when 6he dheepp el 38)  anpng the first and second substrate stages
4,5 is positioned at the first area SP1 of the exposure station ST1,

t he ot her st age Thegenondyap bolder Y(hbasseenmiigurption e@pyalght to peat o€ dsfiretraant
station ST2 for prescribed processing. Specifically, with the optical
pat h spacédoKeofiCl prevebes asudes dapedstioR @hitiohiSD famed irha pregeribed lpQsitibhef the
control device executes control to nove one stage 4 (or 5) anong the

first subsppatsarfatcatieotthantbstiir taleMd FHOSHAd CahAE@ 5T alSkieidakatdy at
t he exposure station STI, while perform ng exposure of the substrate

P hel d by ythe 15d 286n4n6Q730°) Via the projection optical systemPL and
liquid LQ (J]tigﬂbt er hand, the control device 7 perforns

measung ents, \MT’i'lQ %ngerts;Plr“:i‘acrIﬂ:eéﬂ;i c?it tiqg ﬁrs?tsu‘t;si[rg{'éi s?aglég’is 8g)si8c())nseidtolnoargij acent

latera] to the periphery of the upper surface of the cap member 30 held by the first cap
holder 4C. The upper surface of the cap member 30 held by the first cap holder 4C is
substantially flush with the upper surface 4F of the first substrate stage 4. Similarly, the
upper surface 5F of the second substrate stage 5 is positioned on adjacent lateral to the

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



25i nformation for an unexposed substrate P held by the other stage 5
(or 4) existing at the 104 neasurenent station ST2. Here, position
information for a substrate P includes at | east one anobng surface
position information (position informaggpn in the Z, OX BY
directions) for the substrate P relative to the inmage plane of the

pr oj ect i omanpitdar G8lang yist ienerRidediicand theeubgras stegdseld 5r efiee gneforpedne or
surface, and alignnment information (position S5information in the X

Y, OZ direrti@Ashd Q8c fachbbfiRldap YneRibes DPhela b9 ae Bt AltPscSbiRBE g 4C,
relative to a prescribed reference position. In the foll ow ng
descripti ¥ L ! IS; i il
wen 1 gy 18 i PESy 1y PLrl bR RnPaM SR Sl RE BBl i ity it B8
optical path s e is filled with Jigwd LOis cal.led "wet
Pate ThexRaRarER DS gpmarime! (Hfeoeobrifupbor Byt T fam e
and Iiguid LQ.is called the image plane fornmed in a wet

state.
At t he? nedBificdwbhtendhasyrfase e cap gephst 46 pndybigivppersurtagqsi4ky ol of the

exchange of substrates P and prescribed nmeasurenment processing. For
exanpl e, tshlsttmstages 4d2wuite ¢heringposr of thasulishretestgond, subklowat-surficagale Bt
at the substrate exchange position RP of the 15neasurenent station

ST2, and ubespthénbéradospeiipréysd.em H to | oad a substrate P for
exposure processing onto the second substrate stage 5. Then, at the

measurement st afh g ShiBodifbAt, ﬁﬁ%&fu&ﬁurgé‘ﬁﬂa&%us@k M bRk Sfe ERASEMBEESY.
processing related to the second substrate stage 5 holding the

substrat eé—ﬁfnc r]_?rellf' ﬁ'legctag %entfb%? g%) ilSE) 123?%&% ,Eh%tcaﬁ WBBEE AL G ﬁ'}eafﬂg%sihb%& te ?tra%ﬁ %,

positioned at the exposSure s and exposure of ubs
P, for _which 23}0 syrement processing at ge neasurenent station ST
has beBn GERAPARLGR SCaT T 19°R GO IC £iES S SRBUR PEIA Che REmSER R &1
performed at the measurenent_ station ST2 include detection operations
usi ng a nay ia theewpty state.s ysimulrlyoshenibie sai bldey Ieokthp aepond sehstiatastage 5
system 8. At the neasurenent station ST2, the control device 7 noves
t he secondioblshist captreersbadd, Bieicap KYldei 4@ of therfsst substpositageohddedsenof holdt
nmeasur enent region 275A 25on the second substrate stage 5 in the
det ect i on tii @ Aémbdie OMBrdkis e tHRGhpRRstatest em 209.

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



105 At the neasurenent station ST2, an X interferonmeter 2Pz and Y
interferoneter 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 1@f erence marks 272 provided in
the first neasurenent region 275A on the second substrate stage 5,

W t hout Susdamgemenpstations¥®p Fhetg, poBlyioh ifsrmamndor 4 hibstartPriatludesvit teaast/
can determ ne position information relating to the X-axis direction

and Y- axi $ndhiBhs Eﬁ}fhcfe%bsﬁibﬁ iﬂf@&%t&»ﬁ??oﬁ%r#iﬁf&&%ﬁwiﬁ e A bxsby
measurement region 275A in a coordinate system defined by the | aser

{ne. moasuP BB LORponoude PPHERS T e Fisd ot of Oitoisbialippd®! sfin

position information in_the fZ axis directjon for _the second substrate
stage 5, AndPreRFLRGEAIbE] EFipIeECeiRlRTeY Raes and A gnrprat enfpranatipa (position
reference surface 271 provided in the first neasurenent regi on 275A
on t heSseduthonaidngh izt 3, Et6gdirdstions fohepluralstywd shotquiad of shegmbSARE P)
15By this nmeans, the control device 7 can determ ne surface position

i nformat i efativd Bt piesctiBed Rerén@4ositioX, and BY directions for the
reference surface 271 in the first neasurenent region 275A in the

coordinate syst g%lp' él%ﬁ hy cfr'ﬁs b, 3584 te by il P%ee P %g% t
i nterferoneter %Ef;‘) ) xt g Aty ﬁg measur enen st(gpﬁlﬁgnya@f%gc e O
control deyjce.7 .nov t.he caond 20 substrate. st 5in.
i reot ond g BT 5T EHBRG0RER T HE A0 Shine YEGH UF oPPe T tee K
second substrate stage 5 at the detection area of the mark detection
syst em 209 fillgd it ligpiddf? isrfaed 3 wet' statesT X hedmage plape formed it the 2Px
and Y interferometer 2Py measure position information in the X-axis
di r ect® on pemjerctivnaptisal diystemthlomdflgnid h@ is eddled dhasimge pdene fotnaaglein® weind
the mark detection system 209 detects the reference marks 272
provi ded isfate25 t he second measurement region 275B on the second
substrate stage 5, wi thout using 106
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 1s
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.



liquid (step SA3). By this nmeans, the control device 7 can
determ ne position information related to the X-axis direction and
Y-axis direction for the reference marks 272 in the second
measurenent region 275B in the coordi nagge system defined by the | aser
interference 5system2 (X, Y interferoneters 2Px, 2Py). Furthernore,
at the neasuhenesturatattiseriorb$2?, 1k iXerfarbereice 28neh@l iRieKec@nbtef 2Py
interferoneter 2Py neasure position information in the X-axis

di recti on nadaGur¥paxition eHb@EAtioAIn RS X fakR dReiardiigkik AlrctfndBLtle second
hol ding a substrate P, and the mark detection system 209 detects

al i gnnment V4 i

Toplur ol | Cuap R, AE8 e nack BoRUEH {RIch MUPRLOTPARIIR dri 72,
step SA4). . . B hi s neans, the trol device. 7 can deter.in
bosi i on Fidskin sk P lnan reone L o BieaSpnaatodnts Sad batiodf
each alignnent. mark in the coordi nate system defined by the | aser

i nt er f ér eNeWEJigEtddsicp SBL)- v interferoneters 2Px, 2Py). Furthernore,
at the nmeasurenent station ST2, a Z interferoneter 2Pz measures
15posi ti on i nf oBiydhisoreans, théreorfrohstégcal? cacddtamifopositnn isfrmation relating
substrate stage 5, and the focus/leveling detection system 8 detects

surface pasite Xoaxiskieti@ amaY-hoik dirb@iodubi e eefofenthmatiielRIt natte thshel d
by the second substrate stage 5, without using liquid (step SAS).

In this enhodie®ehs ref8 z@@ﬂgﬁ %pflﬁma&eﬁy&eﬁp&tﬂnea By RGBSR Mte@érehfre

second substrate stages, an ile nmoving the second substrate stage

5 hol di ng Sgﬁgpaﬁ(?%nfrﬁe?f ort%%&@ 2‘;";39’2?% pl ane, uses the focus/I|eveling
yste L

detection t'0 detect the surface position at a plurality of
detectjon points _on the surface of the 23 rat.e P, For anpl e,
whi Lo THoni L or | ngURAE BabSHELHEmSR: sitton St o bF PdRHEIBILCIE MOBYes | he
control device 7 noves the second substrate stage 5, and uses the
f ocus/ | ev@P§itign deeeratiognn dipd-axis diregiondpete seepnflgubstisbsstigech and the
information at a plurality of points in the plane (the XY plane) on
t he 25sur ffame/ledelinp detsctiist syatem PdetBsts theireferanaea syrfick@ 7¢ praviddd id el st 7
can determ ne surface
measurement region 275A 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
system 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



107 position information at the plurality of detection points on the
surface of the substrate P in the coordinate systemdefined by the

| aser interference system?2 (Z interferonmeter 2Pz). Detection results
of the focus/leveling detection system§gare associated with
positions of the substrate P in the XY plane, and are stored in the
control ddiguak(step HBYsed on position information for each alignnment
mark on the substrate P, determned in step SA4, the control device 7

per forms conput &y a1} REMS, Qﬁ@ Edtfro] Aeled PEAN dQerfifd f)d)s‘i)t'fbﬂ ﬁttdzfﬂmtm RllatbOr
each of the plurality of shot areas on the substrate relative to

stipul at ed, peferencs eS| éd@fﬁxlsgﬁ%&%nttﬁg Kgﬁ?ﬁ{&%@@@%& rz%%'ﬂ?e Rforiit €P

SAl and t he neasurenment resu ste

10Furth th tr 7 t
posi L1 on PREGTSEETLvoRB2 o Ren H- ity e Siien iE e pg FatanBeropee

surface of the substrate P, detected in step SAS, and based on the
map daPa d¥ERA Red wierkppResisREeZBane (approxi mate surface) for
each of the shot areas on the surface of the substrate P, with the
ref erence surf adertBetins, at 8fceneasgremest spiddAY])2, tHET meerdenotretdr 28ewnd & 7
stores the approximate plane for the surface of the substrate P

det er m nedntetfefoff:tdrORS WiREBpositidh iFBmMSTdn in the X-aXRelirepliRACRARISY-ags at
t he exposure station STl and processing at the neasurenent station

ST2 have bRbisn@ethe db&h QB HE stggé/ 4 ﬁ&dﬁlg%ﬁ%&ﬁh@? dnkd"&d m%fkb@étéc?ﬂbﬁ

stage 4 to the neasurenent station 2, and noves the second
substrate t OST er the first
substrate %@g?oﬁdﬁ %IQ? Iglglgurﬁ rFrg{ 1d|§8'8 %S%Strat%eélﬁc%%an&rtged to
exposyre processing i s noved t t he _neasur enen tion ST2 t he
transgé Pévgtté’rﬂfﬁﬁwtmg DG Pr SO PG AP SAD) s bst 1 at e
stage 4. Then, a supbstrate P to be subjected to exposure processing

i s |oaded onto Bydhisimeans.dhpeantiol deeeeandeiermpreperitinnintymation redatedn

ST2, and the above-descri bed neasurenent processing is 25 perforned.
to the X-axis and Y-axis directions for each alignment mark in the coordinate system

defined by the laser interference system 2 (X, Y interferometers 2Px, 2Py).
Furthermore, at the measurement station ST2, a Z interferometer 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  inthe 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



108 On the other hand, the control device 7 noves the second
substrate stage 5, holding a substrate P which has been subjected to
measur enment processing at the neasurenent station ST2, to the
exposure station ST1l, and then, at thejgxposure station ST1l, noves
the second substrate stage 5, and positions the first neasurenent

regi on 527pbdition infhendmaan theqhinalityatfelest@gepdints mntthesyfaog o f theanbsracaP
AR of the projection optical system PL. At this time, the

posi tion afehedobiditkdeswitent DefirdbSith@lagertinftfBreade &s@ne 2L iAbif@ometis DPz).
that the inmage plane formed in the wet state and the reference

surface Zﬁett%ﬁgﬁtr@sﬂgg \%{hx f&é:ﬁis?&{eﬂgg g%)é%wﬂ' stlg@agﬁ'ére aggb%iagﬁlz\%tﬂil ﬂ@sitions of

bet ween the neasure ues o I nterteromneter e | nage

pl ane forned in the.wet ate, and the referenc rfa 271 is
ef i ned. SRRF LSRG BT bR e ke e SRR RE & el ot on
bet ween the approximate plane_to the_surface of the_ substrate P,
detern?ned in sBprdgmpositid IRforRaRyioy sahedisamentypark qurthe pybsiratedt or

2Pz, and the image plane formed in the wet state (step SA8). 15Then,
whi | e neadlgiermimeg ds step A4 ik spntlidewict drpetthensevondatemygbecasiog 60 ages
using the laser interference system 2, the control device 7 can use

t he opti caktemaeqositidh inbanitibadonsach bé tHel plealitveadsHseireston the subatraié PA
to detect, in the wet state, the aerial inage of alignnent marks

provi ded Q& afifteronBpkiaii cefeRBcSpH tionsN@ling e n&éﬂ%r@ﬁ@ﬁtﬁ@éulﬂ%‘f%&? SA1 and
brings the first neasurenment region 275A into 20opposition wth the

proj ecti orgheol?éés% m&%@ésgm gj#_%%a@ﬁ% ﬁféﬂ3§A§ﬁ optical path space K

bet ween the final optica e projection optical system
PL and_ the firs asurenent region 5A filled with liquid. LQ

11 umiBar s t ho MG RRERRaae Ve LAY Ghineh G HbeRe ARt BB pos ur o
l'i ght EL.@Sy this means a aerial inmage of the alignnment marks

provi ded dHormeigngiok thonlualitysif detestiproprists ORdhe suriace pethe sukstiatn P, deigrien

25275A via the projection optical systemPL and liquid LQ and the
optical senstep SABQand based on the map data determines an approximate plane (approximate

surface) for each of the shot areas on the surface of the substrate P, with the reference
surface 271 as reference (step SA7).

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.



109 provided at the first neasurenent region 275A of the second
substrate stage 5 can neasure the aerial inmage of alignnent marks
provided on the mask Min the wet state. Next, at the
measurenent station ST2, the control deyice 7 noves the second
substrate stage 5 in XY directions, and positions the second

measur enent r egiCorth 3ter kmdSthieeoateclaiedics That veatiee stamgkbsubsirate sfage 5,
projection area of the projection optical system PL. Then, using a
procedur e hsidihg @kubls@ate!Pabhich had en S48 cabOMAeaiidnfent! fiodBsstripeat kigs er
interference system2 to neasure position information for the second

substrat e 3l.ad€ment stt:ﬂgmoﬁrﬁt EPthe d8YdseR s?atfb%%';l‘gt h&d ﬂ%h' fidhe %B%E gt%gl\gl%

provi ded at the second neasurenent region 2758 to detect, int

state, a ial i e of .al.ignpent r k rovided.on the 10 mask M
(step sao) 1 ByvesiRe Seid QbR Hacs tr e w5 B3 hmbbes i Bt
position in_ the X-axis, direction and Y-axis direction of the aerial

i mage ? pr 8 edredhs srsgRd sybstrats stage o iy there eetipst asen AR P Bipct preopticaby
interference system2 (X, Y interferometers 2Px, 2Py), using the
optical seywdendl270 (aperture 273) provided at the first neasurenment
regi on 275A and 15t he second neasurenent region 275B. A
prescribed posi titéhigtimegihatpbsition and attitiedd o diewabtirdid@bleaiT &t RoMtiolicdde
mask M and the alignnent marks, and the positional relation between

the ref er gRARHABNK SmApel AROOARE fthe Sreliste GOF HleGRler &RPIRERE 277 t he
first neasurenent region 275A and the second nmeasurenent region 275B

[ I k / th t t

el RN RN R R S e
relation het n _pre i hed reference itions in the, coordinate
Rabolipilo it it PR Al G R R T ey W
the projected pattern of the mask M (step SAll). ) Based on
t he posi t 2éhad defiaedtand so da @niohdayisey eangeteom@asbe ipatipn hebveandber i bed

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



25reference positions and each of the shot areas on the substrate P
(array information for 110 shot areas relative to prescribed
reference positions) in the coordi nate system defined by the |aser
interference system 2, and the relatiopggletermned in step SA1 1

bet ween prescribed reference positions and the projected position of
t he patt emprowafled dtehaskmbbhsurerhdre rephar 2l Sdadfahe ysoadsdairarathgh\s dahe

| aser interference system?2, the control device 7 5derives the
relation belwaeRhEeA¢Al Rhadehe aBfBherd HRAEs ROvIdBE of HRShERIM iF taNdetlshe.

proj ected position of the pattern of the mask Min the coordinate

system defined Ry} Q?thleﬁcﬁﬁuﬂeﬁgﬁrsftﬁfoﬁ;ﬁgarﬁ%%oﬁ%?d&ﬁég%@n s]tl%% Sec@[;'(g’

based on the approXimate plane for t ace of t ubstrate

determ ned jn st S . val ues asured. by the Z interferone

Ope nesocr HYRATRER S HOCT AU B R Rolbiae ot aa ke Ciegiog 2 pRen
control device 7 controls the second driving system PD2 to adjust the
posi ti on e wrendsybstizte sigge f ibthe ppaestionarea qhthepwigsien patical pysherm P L.
while controlling the position in the X-axis, Y-axis, and (Z

di r ect i onghenh, using asprostdusg Bmiar toythatoritstep| 34 hapoy bevtilassingbhe Vdsag
system PD1 based on the relation between each of the shot areas on

t he subst n@tderenéysiche? P @ERGigbhspRAIihfotRatadn fohthepatdm@rsnb@fatd iggamsk
M 15determined in step SA 12, to successively expose the plurality of

shot ar eashOHntBLISHRST itk ehddphishieRnsof b3 provided at ¥ de&¥ndl thshfment
i mrer si on exposure processing of the substrate P on the second

substrat € difes7 n)a(ft c"?ngma &/Qesta‘fé’ nt rerlLl id - & al? € ?%a%k@epréﬁﬁoé‘ (()jn the
at et at (0] e

substrate age € exposure station neasurenen
statig ST2. éﬁ garg&hﬁl with this, the first 20substrate stage 4,
hol di G a ATk M fleny or whi ch nmeasurenent processing at the
measur ement station ST2 has ended, is noved to the exposure station
ST1. The transp&ptthisyrgaamthe enmtrohdeviechbcan desarmacethp ppgtiomiti bh X-axis
exposure processing has ended, and which is being held by the second
subst r at e detetgm dnd Yahie Hiréden b echetial intage fEapoted image)dh dicd cordilie
25In this way, the first substrate stage 4 and the second substrate
stage 5 akgsteRmefihdd by the laser interference system 2 (X, Y interferometers 2Px, 2Py), using
the optical sensors 270 (aperture 273) provided at the first measurement region 275A and
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
mterference system 2 and the position of the projected pattern of the mask M (step
SAll).

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



111 the exposure station ST1 in alternation, and a plurality of
substrates P are exposed successively A focus/leveling detection
system nmay be provided at the exposure station STl also, and in the
above-descri bed step SAS, the positiong|grel ati on between the inmge
5plane formed in the wet state and the reference surface 271 may be
det ect ed ushotragedshelstifowysédcebeal reficretetpesitions) is yist @ordihae dystan defiesditye
rel ati on between the val ue neasured by the Z interferoneter 2Pz, the

i mage pl ange LodrBerfbinéd S st 2, Sha ki refiidn HBRrhREE ILAES SAYI baeRer71.
O, in step SAS, while using the Z interferoneter 2Pz to measure the

Phe opt1 caebaneRifle BUARbRAR AL Bifected RRRRA D IRHER ShaRaE. S
dt d t t.h t I f th

Srate 't o ucerrs SEn Efad] %tﬁséasakiﬁﬁféﬁ%ggéﬁﬁ%n"?e@gEPBE&A%B ihd z

mterferorreter 2Pz, the image plane formed in the wet state, and the

r ef er ePce d8Tivesdhereation begy eaneanihpthe shet apiss op Aie BbREwHe § 2pd thoprairciedd
at the measurenent regions 275 150f the second substrate stage 5 can
per f or m npasitine pethepatiehnalf ithegmask Mhe thexgposlinae bystin d&finddrbyt the laset
state. The control device 7 irradiates the optical sensors 270 with
exposur e lintgfferefrte sys@ni hestdp QAEDL i on optical system PL and liquid LQ
When for exanple the illum nance, illum nance unevenness, and simlar

of the exposur e Aig0ihlsos B uREapBRATHER Blark16: GOl oFRH GiBstfaré o
perform adjustnents of the irradiation state of
determined in step SAS8 and values measured by the Z interferometer 2Pz associated with
10 the image plane formed in the wet state, the control device 7 controls the second driving
system PD2 to adjust the position of the surface of the substrate P (the exposure surface),
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



20exposure |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
expl ai ned, for the case of a sequence gg§jng a cap nenber 30 in
particular, referring to the plane views of FIG 57 to FIG 69, and
to FI G 70hé¢ expobise stafion 35Asn slsanationnard £plubelitpofisubbitates/P arel gxpbed
first area SP1 of the exposure station 112 ST1l, a substrate P held
by the firgécesdipgyrate stage 4 is subjected to Iiquid inmersion
exposure. At the measurenent station ST2, measurenent processing and

subst rat o b Thes Sengiesfind (e RBE SRS eI R ah oo R Bt 51y
fill th ti . th 5 . K. bet th i I, ti | . t

FL and  heu et ipapeahs VAR il oo, e Foaentaeeiiey st fheiitace
liquid LQ ~and perforns exposure of the substrate P. During exposure

of t he’sudinedprengd ingthewet aie and theeeisrenpe syptace AY L maxhe slgissied uamg this
recovery liquid LQto and froma space conprising the optical path
space K bdoswsdevding deteptadn gyptent & detreneatheFeladodbgwbat thatvelve maasared bg
flow path 213. If the space conprising the optical 10path space K

bet ween t fige £ iimédferopletes 2Pz aheiRie phineddainddia thamet stat,ank thérdiérbhd
with liquid LQ then during exposure of the substrate P, the liquid

| mer si on ggpst.em 1 @Yinr%?éPtSAg"%vlﬁl‘éQEin% RO iHe O RleYer 9Pz kd H}Eﬁﬁré-@e
As shown in FIG 57 and FIG 70, during exposure of the substrate P

hel d by the_subs t | der. . 4H. of Gefirs subsir { age t he
cap mombero30or ot et sERGreH e 4B iaBhuR AR 3h Beeal i
first cor El the first supstrate stage 4. As_shown in
FlG 88 afd0efte trst megsurgment '§gioa R Podaircs therpasiioni b image
P on the first substrate stage 4 has ended, the control device 7
noves t he Planedermadya theawet ssatade dateiminxthediclagion befsen dhedtalucaneasureddy
final optical elenent FL and seal nenber 212, in order to nove the
i quid i muise 2 iderferomieten 2PR thd inhdggwildhelfeImddannisdwerst26tdné tisefesdremdee P
hel d by the substrate holder 4H of the first substrate stage 4, into
the cap 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 unevenness, 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



menber 30 held by the first cap holder 4C of the first substrate
stage 4. Wth the space between the final optical elenment FL of the
projection optical systemPL and the first substrate stage 4 hol ding
liquid LQ the control device 7 uses the substrate stage driving
device PD to nove the first substrate stage 4 in XY directions such
t hat the ¢, anulistmnted5B4d beltldc firgt dubetrdte stage 4 dysubEcrdrto AGuidppaseson he
final optical elenent FL. By this neans, 113 the control device 7
can nove tdgodur€lUi Ak theWRASIr&Rerkt@6HOA STR Bbaduttibind phodessi dRGANal H€
substrate P, onto the cap nenber 30 held by the first cap hol der 4C.

The area g{ef@ﬂﬁe&ﬁpﬂ{e %g‘?ﬁt BstPte EtQ%%_‘??ﬁgﬂﬁﬁéﬁlbgﬁaQe s set to be

subst anti arger t e area I mrer si on region LR

as defined by t as _hearing 5 nechanismof the se er 212,
ence the I aut dTF SREFOBHEP daPeTR LRIL LATSRI SHeR pi B MR othe
upper surface of the cap nenber 30, w thout running out_fromthe
upper Sur B8 fopetveen theprepsstigy opdigal system FL andbthg spfesirata i held by dhe firge
cap nmenber 30 held by the first cap holder 4C, the upper surface of

t he subst rsabstrafe fieded! With lineidduBsind pedfond ekposutelobfhetshbstfate Bt During
substrate stage 104, and the upper surface 4F of the first substrate
stage 4 argpsdubstint bebstnitelH, tiwNiqhhtingneatioalsydanilcan lsﬁ]]qﬁy ah@rdcb oty tiquid
i mrersion system1 to performsupply and recovery of liquid LQin

paral |l el vigid {if £dRYW spaletofbisidith€opRYl figh LR K Eéﬁe%@ﬁnﬁ%ﬁ»t&%ﬁge

4 in XY directions in a prescribéd area conprising the posi

0PPOST 19t P05l PLRITEDRAFlaPO De L3 dISARS 630 RIRALH ¥

nove t he | urd inmmersion reégion or ne

above the cap ne r 30. \When the liquid i rsion i 0 R.
For nedDon FRERabR ety eenhs Gnathopiest sty b 464 fsabire 58, S figuia
operations of supplying and recovering liquid LQ by the Iiquid

i mrer si on @éh@ﬁmnwpwrmﬁ théat.lbsmteg&ﬁlegmwﬁmaaw@p sy$temdempy htlhther
212 can forma gas bearing 220 between 20t he | ower surface of the

seal nenbenp@$andngovdre of ighidde&).of the substrate P. By

As shown in FIG. 57 and FIG. 70, during exposure of the substrate P held by the

substrate holder 4H of the first substrate stage 4, the cap member 30 is held in the first
15  cap holder 4C provided at the first corner E1 on the first substrate stage 4.

As shown 1n 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,



opposi ng the seal nmenber 212 and the cap nenber 30, a gas bearing 220
can be forned between the seal nenber 212 and the cap nenber 30. As
showmn in FIG 71, a prescribed gap Gis fornmed between the | ower
surface of the seal nmenber 212 and thejypper surface of the cap
menber 30. 25Next, the control device 7 releases the holding of the
cap nenberthénhyl ddvecd T et modelthe tigpidiohitesiodt fegidyLR b Squddn, foinhel on
first cap holder 4C can rel ease the cap nenber 30. That is, a state

is entereghd abwhitel, adwﬂfe&b@pmf36%1&1%%@{1&@%51%1&&% over surface
of the seal nenmber 12, with the gap G infervening. As shown in FIG

72, with the gag Qgﬁe%'? ezur?p?y sur gop F\Q?[ﬁ&eﬁl%gﬁwg%%tt%lﬁffgﬁsﬁ?rﬁ allgrhe

cap nenber 30 an ace o e sea

trol device 7 first substrate taple 4T d (inth
72" rect VR It (e e A e R ot A BY Pl beRT o

of the_seal nenber 212 and the upper surface of the cap nmenber 30,
and so? wimashaHgn @éﬁweeﬁlanﬁpmrﬁég bEenedhe fineid|ipmersien rezirel B an he
seal nenber 212 and the upper surface of the cap nenber 30, the cap
menber 30 swhly theintaged catthe hppdr swwdacesd teacap ndmien 8 0swithoutGumengeut Rih2 .
The seal nenber 212 can hold the cap nenber 30 such that the cap

menmber 30t}@d11q)(§kh§1rfdcéafﬂl@llhpﬁﬁnb%f§ﬂent FL are opposed. The cap
menber 30 hel by the seal nmenber 212 is released fromthe first cap

hol der 4C of the &%Jf@lﬁ@ca%txﬁ&ﬁbé 3OMhelTPH gﬂg ﬁt‘ﬁ%%%%ﬁ%‘éﬁ%er 30

substrate tabl e 4T ownward (in the -Z direction

15 is releas tr p

30 el 0 by PEGuLEAR ] bs{r%iﬁéﬁdﬁb%%u 1o Ao (BE £ T RuS R age
nmenber and. t he f|n el ement FL Wth the ¢ nenber 30
hel d 69 t eandhhe uppGHsurta Cﬂ‘ﬁ‘t éﬁ? Gpst F‘Ir‘%tfaﬁﬁﬁéﬁgeéﬁf? sbstag Aty Qs r e
substrate table 4T has noved downward bel ow the | ower surface of the
cap 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 element

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 systemn 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



20menber 30 (in the -Z direction), the control device 7 horizontally
noves the first substrate stage 4 fromthe first area SP1l conpri sing
the position opposing the final optical elenment FL toward the third
area SP3, as shown in FIG 73. 114 n this way, when both the
first substrate stage 4 and the second substrate stage 5 have

wi t hdr awn chp bobdeh@C f | Bg thismeansSBik, firktheap hiehler 4€ nhe rel @52 theclagd sndnhiser 88
menber 30 25s0 as to be opposed to the final optical elenment FL. 115
The cap neEmbesks, SQafes ehtbed ilehiBahe f8HeNbet B i§ aRnipel b thcdsket safdadtPof

to the final optlcal el enent FL, and when the seal nenber 221 is

hol di ng t he. &me gher2. 38 tb@gﬁ ﬁqh'ﬂeg.reh r ﬁsgﬂoﬁﬂﬁ]ﬁql 2,3 Eﬁeléast he

space conpr|3|ng e oﬁt|ca space betmeen opti<al

el ement F For n the
eal " memb 8P LOTERGP sy S cRpensaHaek S13be SRS PHL Oﬁdqdfméfogf%n
system1 can supply and recover liquid LQto and fromthe spac

conpri 3i n§UEHE [3]{“? 3] member Llgathe %nﬁglt%hcﬁ 7tIH%Vf'(§é]EP hshpbstrag “Fh%‘? 4T by
the seal nenber 212 and the final optical element FL, via the flow
pat h 213. dBwowank(in He -ZehtecimnbeA a3 Refromm@204s Qmsleﬂéatweﬁg tixdlowepaisfacs
introduced via the gas inlet 15 and gas is evacuated via the gas

outl et 214f tiexedlOnémbér 242@a8 tisxadpePdifacant the chp meadet 80,08 kb eith e gap
liquid LQ between the | ower surface of the seal nenber 212 and the

surface ofg it fiAR PERWBE! thd bwdrfsulth@fdhd £af khnBet 1@ a?rﬁeiﬁceu PEle g
t he optlcal path space K between the cap nenber 30 held by the sea

rember 21%,A00 higed Bae opl b‘%ﬂlbe%@m ik af BE DD Sl Bl s

|nner5|on e su recovery o
15hbx t he & ? deV|ce 7 uses the | aser interference system2 to
measu Q tHEm@6§ ons of the first and second substrate stages 4, 5,
while controlling the substrate sta e driving device PD to nove both
the first substlhesca megeben2bhepn hpd ﬂ@@@na@ﬁvﬁgﬁe se thetdhe cap mempers30
third area SP3, as shown in FIG 59. In this enbodinent, the first
subst r at e asd dgefing] optinal plgmepyEdaferoppogede The sdp memberSPlhdld by e sehli r d
area SP3, is 20positioned on the -X part area of the third area SP3

in the fi gunher 2N idreRasRACEH tifiast dapthdldet a0® T The Midyiubgirate ¥age #bom
the second area SP2 to the third area SP3, is positioned on the +X

part areaofyidd@e it sdodafta BT %ﬁﬂ%ﬂﬁ pﬁ W7 WE%HOI#"E The'c8h member 30

substrate stage 4 noves fromthe rst area SP1 to the thirad area
gg?’ a Vaﬁns?r% etaﬁ d ﬁ% 5%dﬁrsF %L%tsﬁr g{' "Egg%l%%hb a terglg rﬂ#'eé&' by tﬁenseallzll G
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 final optical element FL.



25second area SP2 to the third area SP3, novenment is along the path
I ndicated by the arrow 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 ngpper 241 of the first
substrate stage 4, and the connection of the joint nmenber 98 of the
slider 88 and t A&efcaumiembenlhheldbpitter sedlinembér X1Reas doklridjuid bQtupabehe
stage 5, are released. The first substrate stage 4 is connected to

the sl i derin@Bogfcal fEmbhtEandWheR tkeN Aerhhd 228 ¢ORSIdin@ithd cdpEBabher2b2
and the joint nmenber 98, and in addition the second substrate stage 5

. ' ' . i : .
ot montiss g iR Sttt G Al e ARTonl Rl 2ol Al IRE shilel,
th l'id 6 of, t | i t 80, whi ch .10 dt
the first Csmenis Bl elER s e EE Aat FE S Pb Ry CEh YA Id0be b Pl
stage 5, and the slider 88 of the |inear notor_81 which had been
connec? ed Yhsnithieseabmsmiesiigsis haldingthe gep memberch thedidid ingmensionssyptem 1

substrate stage 4. In the follow ng description, an operation to
rel ease t lven suppheand oot litjnd 15D idad B6n whe dpacheomsprizing tht epticad gethd
(or 5), release the connection of the slider 88 wth the 15substrate

stage 5 (@pack)K bewedetie dapencitbied80 h8ld by thdisdahmefibes? ikl tht fgel dpticalr
4), and connect the slider 88 to the substrate stage 4 (or 5), is

cal led a SWiGRFNIVIARRY BdW PHhON 3t WBSHRS IHeAEA méRNeS | 8RntWPsR et S -
Next, the control device 7 controls the substrate stage driving

devi oo PDob0 HRYEAS,ARLON JHDRG A5 Gl BROR cRaduicilfa Hlehl 0§31 5%

10  that a gas seal 216 can be formed to confine the liquid LQ between the lower surface of
the seal member 212 and the surface of the cap member 30. If liquid LQ fills the space
comprising the optical path space K. between the cap member 30 held by the seal member
212 and the final optical element FL, then the liquid immersion system 1 may halt the
supply and recovery of liquid LQ.

15 Next, the control device 7 uses the laser interference systermn 2 to measure the
positions of the first and second substrate stages 4, 5, while controlling the substrate
stage driving device PD to move both the first substrate stage 4 and the second substrate
stage 5 to the third area SP3, as shown in FIG. 59. In this embodiment, the first
substrate stage 4, having moved from the first area SP1 to the third area SP3, is

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 area SP3, movement is along the path indicated by the arrow



20 noves the first substrate stage 4 to the second area SP2 of the
measurenent station ST2. When the first substrate stage 4 noves from
the third area SP3 to the second area SP2, novenent is along the path
indicated by the arrow Ric in FIG 60. {Yhen the second substrate
stage 5 noves fromthe third area SP3 to the first area SPl, novenent
i s al ong tRib ipdtlG. 30dicated by the arrow Rid in FIG 60. 25At this
tinme, the control device 7 noves the second substrate stage 5 from

the 117 third a&a a§a¥owrpmtﬁ‘1@ 60,18 theahR@ aE BP3IHE EorinB@tor! 18N E
nmenber 30 held by the seal menber 212 is opposed to the secon

Fra 60, e CRor AL AP REROR BT RRAhER R gt e ?“7%%9*3@@4' 4
Second capROAERnBEOR0R HAT BRRST 98 AP APAcraR Apaehs bF BB b,

t he flrst corner EI closest to the final optical elenent FL when the
second? sulsE rathe sseemylsubstraie Hags 3.iashesdeased. t Hdetiirptrybsatratie stapest is
Specifically, when the second substrate stage 5 hol ding an unexposed
subst r at e cPniestgodsithd Hded8s of thh&inedk npatot § lavie shafecokjoirttinantzr 842 &RBthe
t he second cap holder 5C is positioned at the first corner El closest
to the posbihi Membkr @8; hhy ihaldavsd the sédond butkphieGalge 5Qs ebaiveirl tdthe(stliber
position directly below the cap menber 30 held by the seal nenber

212) in the JrifsShindaf ﬁﬁtoﬁg@) VBRIt PR irdt i Hibe: BT QHE el é@h’ﬁ tRnfHRF 96T S El

to E4 of the upper surtace 5F of the substrate tabl

when, prior to su r | e _sec trate
stage 5, the caﬁﬁﬁ§§1§?ﬂggflsagﬁéé§%§éf}?€ﬂf éngeépmor%E (%?fdbe
is held by the second_cap,15hol der 5C of th cond trate stage
5, wndfl ¢ hetaieatis Wt RbFEle siaged 1 %Ona‘a%?ff fogheaeoRd pYlstpivistage s
5P3, by positioning the second cap holder 5C on the second substrate
stage 5 atthg #ligler §§ af the dinpasrmetpr 8] whichthad eerheonngetad tooibe secand shiestaatet

FL anong the first through fourth corners El to E4 of the upper
sur face Sktagtlias dommicetad ¢ the fimxisebente wdpent.t he second substrate stage
5 noves fromthe third area 5P3 to the first area SP1 in order 20

that the cap nempefe @@owﬁgqewphbﬁ DEHerdiBiBE elchdd tHeToRRNASA GS iHR slihe
second cap hol der 5C can be shortened. That is, the second cap hol der

5C is_proidath Al s RaRIeE: BSUbise %@éonhggioﬁ%%@s@%$§é ket age

5, such th dtrate stage I's nove romthe

PEIEEN <RERL R I AMEVH SR ENR
di stance Cc):]::)nnf:ct 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 ST2.
When the first substrate stage 4 moves from the third area SP3 to the second area SP2,
movement is along the path indicated by the arrow 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



25movenent of the second substrate stage 5 is shortened. 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 hol der 5C onjihe second substrate stage S.
When the second cap holder 5C is positioned bel ow the cap nmenber 30,

t he cont r ahirdlerch 883 o thevfrst dréweS Ble coeiothatths tapiembat Hoeeld by the seal member
hori zontal directions with the second substrate table 5T |owered a

prescribeg ldh%lif»ﬁb@&i {othé BRond c4f Kst@dri SeNpro@idad by etetsecsdaesueapat@aages 30
hel d by the seal nenber 212, in order at the seal nenber 212 and/or

Second. SuBMTE %839%‘?%5%@6%%@? i é‘é@’f#ﬁ?@é@?ﬁﬁ?aﬁ a7 foper
tage 5 sdbetydh of HESERE e °S” RSl oL e e lges SC

stage 5 when the second substrate stage 5 moves fromthe third area
SP3 t 0ot h@ftherseeonsh wihstoitq stage & Forosdioagd atibp EEst semghbhvalopest (o the fipgl

t he second cap hol der 5C of the second substrate stage 5 can be

posi t i onedptipal etentdné FEayhemtindecodDsubstraie bipgt hés meaionae e tidtParen SB3.
short tine. 15The control device 7 adjusts the positional relation in

the Z- axi spdtifiegity, ¥heR thetseeordianbieidangs3Ohbleing aaYnthwss@albstieeires 212
and the second cap hol der 5C on the second substrate stage 5, and

pl aces thﬁ)ogaenéﬂemﬁé +37 latt%lret dhd BErdSed sPE etk a gfctt?s ggond

C
cap hol de 5C Specific y, the control device 7 contr e second

driving S B“né?f % thr P (Yomér(l;ﬁ[ %gs OP @ B bc§5t1trc%t Grec #3 %v-lthg v d t1(cals 0

the +Z d| I'on causi n Tower ace 0 K& cap ne

hel d sea nmber ntact th the u urface_ of
t he s%o h& rpoﬁléonﬁtre‘t‘t kt"Y CaB(S%%“E |3\ ﬁ“ﬁlfid%fr)FE meqbeRal2)
XY dlrectlons for the second substrate table 5T is neasured by the

| aser i nt en therfunicaseas§RLt empng thadustgororgh Errthreoorensk ] tnE4 af hiappersrfece
direction is neasured by the neasurenent device of the second driving

syst em PDZF oftiec substratekabtle¥i.ce 7 can 25execute control such that the
cap hol der 5C of the second substrate stage 5 is positioned
Even when, prior to exposing the substrate P held by the second substrate stage
5, the cap member 30 is released from the seal member 212 and is held by the second cap
15  holder 5C of the second substrate stage 5, when the second substrate stage 5 is positioned
in the third area SP3, by positioning the second cap holder 5C on the second substrate
stage 5 at the first corner E1 closest to the final optical element FL among the first
through fourth comers 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 1n 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.



119 at the desired position relative to the cap nmenber 30 held by the
seal nenber 212. After bringing the cap nenber 30 held by the
seal nenber 212 into contact with the second cap hol der 5C, the
control device 7 controls the vacuum sygg em connected to the suction
aperture 263 of the second cap hol der 5C, and vacuumcl anps the cap 5
menber 30 with tAseshseaonBIE &p, the koterol BevieBY nidvies thesaasd sabstedtoymgd 5
FIG 61 and FIG 76, a liquid imrersion region LR of liquid LQis

fornmed abqyg thhethe @ﬁb HRmbeF 3(8&1@6& %ebs\éaltlhans&czqads Gﬁﬁbs&!){djtﬁé s&lnd cap >

Furthernore, a gas bearing 220 is fornmed between the | ower surface

the seal [H%FBC%%ﬁh%EE@oﬁ&‘&b‘éﬂ sta Bfagsﬁ}eﬁfthé &? i Cap Mol e?rr?e era”d a

gap G is malntalne etween t ace o 212
and the upper. 10, .s ce of t p 30 hel d b the seco
hol der 5CPoSitioned P.%ef%eéa IEORE! dEReT e IRESe o R BaT T e

l'iquid_imersion reglon LR of uid LQ forned above the cap nenber

30 hel @ bytaghé 18 beweRnta diyeslimg éw%;@e Sqqoaﬁirﬂa:ﬁ&@@ tae SEAfﬁ)W%ré%@ressondo

the first neasurenent region 275A of the second substrate stage S. In
this way, distenceaptheefidecct3t fekkise bytht hep sealbenthbad b2 12 degl hbmber 212,

rel eased fromthe seal nmenber 212 before initiation of exposure of

t he subst rabglePtHaelhd skl ridiehes ¢ BAU/SURS ChRiremSEAYEhdd baritk des] einbedy
the second cap hol der 5C positioned on the second substrate stage S.

In order tzq’zr&Bé!sen&t@%He'tﬂ@ée@oﬁd@%@t’%ét@@ta@@@ on LR of liquid LQ forned
above the cap nenber 30 held by the second cap holder 5C onto the

first neasurenent Jegg{b%{fﬁg&%7%sgéondt% @ 9?%;%?“5)%{(1% gtxef/f)r(a?gcnbe “the

control device 7 IBVes second Subsy ITections
relatl e to the final tical el enent nber 212 /th
liquid LQPH%‘PB“ sﬁth\ﬁéew [sbsiratetags %UethaéW&fﬁﬂ?ﬂﬁ@ﬁ&?ﬂﬁﬂ*@%ﬁdﬁv@w%
optical system PL and the second substrate stage 5, the control
devi ce 7 wksiraterags fhwhernthe seqoag subpiralg stagedevpias frm the thisd ereg (583 to the
second substrate stage 5 in XY directions, such that the first

first area SP1 is shortened; hence as shown in FIG. 75, the second cap holder 5C of the

second substrate stage 5 can be positioned under the cap member 30 held by the seal
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 +7Z 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



25measur enent regi on 275A on the second substrate stage 5 i s opposed
to the final optical 120 elenent FL. By this neans, the liquid

i mersion region LR of liquid LQ fornmed above the cap nenber 30 can
be noved onto the first nmeasurenent regi®n 275A on the second
substrate stage 5. Here, after holding the cap nenber 30 held by the
seal nmenbet thizi2sived position rBlateotndhe agp inemter3GiEld by thHreseslananber 212.
substrate stage 5, when the control device 7 noves the liquid

i mrer si on regi OﬁkﬂeRbﬂﬂgﬁlFﬂléf@E TREARE 303 1dBY Be béH nicdnibel 2 B A% E&TRA twith
region 275A, the liquid LQin the liquid inrersion region LR noves

relative tg, {dagnd &a?’gioqn%‘i[{@@&éi c%HtrBlec&ivﬁ%t#énﬁB tﬁé‘@ac%ﬁ@%ﬁ:gﬁe@q%ah%ﬁ%&o

stage 5 so as not e ¢ontact wt substrate

second substrat.e stage ith the liquid i rsion region LR 100f
oo Lotorben BEHEe fathe sioond suthuel aT Pad vEy SaBs 1 E8n - o
device 7 uses the first nmeasurenent region 275A to for exanple

per f or fn pressrhar 8 vilethe gecond s8R holdendu By this mgame At shwﬁﬁi ®handEIG.
expl ained referring to the flowhart of FIG 56. Af ter

measur emenbsa ligiid gmirteesién regionndu sfiliquie hQ sdginted ddgEAtheaap renthed 30 hbld
control device 7 noves the second substrate stage 5 in XY directions

rel ative g thdieecbhdedp Hiddepts(c alFuethemint, adas doghigeZl0 ivtsrhRd béhwsenithe
order to nove the liquid imersion region LR of liquid LQ forned

above t he 1§ &S BASUEE SR nch®3 P12 e %Epetr RerRRrmk édﬂt}ﬁérhﬁér%o,sﬁrﬁﬂe?
5 onto the second neasurenent region 275B of the second substrate

opt 1 cal oaRehe Mg dined Rty mibe: B obibe 380 el 37t i ol
R CE RN T R SR
directions such that the second neasurenent region 275B on the second
substrate stageAs sheanihBIG 0Aathe epntrd devies & maves fie liguid Eppersiea. regon
this neans, the control device 7 can
LR ofliquid LQ, formed above the cap member 30 held by the second cap holder 5C,
from above the cap member 30 to the first measurement region 275A of the second
substrate stage 5. In this way, the cap member 30 held by the seal member 212 is
15  released from the seal member 212 before initiation of exposure of the substrate P held
by the second substrate stage 5, and is held by the second cap holder 5C positioned on
the second substrate stage 5.
In order to move the liquid immersion region LR of liquid LQ formed above the
cap member 30 held by the second cap holder 5C onto the first measurement region
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



nove the liquid inmersion region LR of liquid LQ formed in the first
measur enent regi on 275A onto the second neasurenent region 275B.
25When noving the liquid i mersion region LR above the first

measur ement 121 region 275A to the seggmpd measurenent regi on 275B

al so, the control device 7 noves the second substrate stage 5

rel ative teberhdie FLL q@ydhisnmens,tbe\liqid immetsRisregiontIiRaof dudd ILoforded ok
the liquid imersion region LR does not nmake contact with the

substr at e tix byl Hei¥er ecad e Mol el YARS tha higst Med8GementABSion W75 R oh e second
liquid imersion region LR of 5 liquid LQ fornmed above the second
measur ene ' 5B, the control device 7 uses the second
neasurene%r%lbgrt%géi%ﬁgegSB to perform prescri bed neasurenents to for
exanpl e acquire_alignment. informtion, expl ajned referri t. | G
56. Af t o SR g i Sastabe S0 Al R e et pbaifehient
region _275B, the control device 7 noves the second substrate stage 5
in XY di r se¢andrfap haldse pG of the seppndisubgirata Hagapt.iveen the eqnsiel dpicehmoyes)
menber 212 as shown in FIG 64, in order to nove the liquid inmersion
regi on LR tld lijuiduinchetsiprf mgmad Rabothe dah enestbeo Ad onteabel Aesmerebsuremgemmegion
275B of the second substrate stage 5 over the substrate P held by the
subst r at e 219l deie 150 L Qtif theslRpaNEnBebDhrédién BRABEVA reliiitdtol thélHgeld L Q
hel d between the final optical elenment FL of the projection optical

system PL ;anfl 458 SREONE R4 BRlse el ababk éa%é 08 &Y i Phake X&rﬁ@ct Githhe

uses the substrate™stage driving system PD to nove the secon
substrate s i directions_such that,,. ybst.rate .P on.t
secondsusordafe” byl o8 LR hB%HE thke T Buf e TR Blcfopn Mo YR
opposed. By thij ans, as sho in FIG 64 and ELG 77, the control
devi c§87 @ﬁﬁqwa&nﬁwqdiﬂgaYﬂthﬁ MRGESHTEMER TERIOR R/ of» The GontEl\4evics  hees
on the second neasurenent region 275B on the second substrate stage 5
onto the dubBrst measuremert segicled GTA t9elgr exdmenle perdonopriekasibet ovaekiremeni$ to
FIG 56, while adjusting the position of the substrate P held by the
second sulbsdquist digategeinforhatien mrxplhmedesfsuingne e fiesibatt {FIG LIt
nmeasurenment station ST2 and the nmeasurenent results using the first

and second measWRIe{Hasire@bMs Ssiad & firdtiRBhsatentdAer I ROBMAh L Bhd QM) the
ST1, the control device 7 exposes the substrate P via the projection

optical syghem dgkrB@ @g?éy\irég lﬂltl(gse'C&ld é%bgt{re% @ﬂagé ¥ it R di?é&ﬁ&nﬂeﬁaﬁ%i &f %ﬁ $5hi

on the substrate ter ormng a |1 qul I mmer st on reglon

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 oqto 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 immersion 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



122 the second neasurenent region 275B and perform ng prescri bed
measurenents, the control device 7 initiates exposure froma shot
area close to the second neasurenent region 275A anong the plurality
of shot areas on the substrate P, as shoym in FIG 64. During
exposure of the substrate P held by the substrate hol der 5H of the
second 5subgibn ATV 2A $¢ BgeeGndivhassemeniregiap 2T16Bdéko, he cpnwali dieitei7mbdee
first corner El on the second substrate stage 5 holds the cap nenber

30. Al'so, tMheRohAdSuREGRREgE 8RS @ thE BYEd ImirtrdaSickidNad shdh thitahe
first area SP1, the first substrate stage 4 is at the second area SP2

of the mi‘%@‘d(oeﬂg W e | i&"ﬂn@l&io%%@%h $ RNk g‘ég ﬁhh?ééorn?écﬁw%‘%ﬁé‘ﬁﬁﬁnate P
position , and neasutenent processing, substrate exchange

processi ng, . and.ot her .prescri bed processi. 10ar.e.perf orned,

The. cont r iR in8 e naBRETEL Jie,” o 5k 24 ing Pafid Bery b REORIR 8f eas
set on the substrate R And, as shown in FIG 65, when the plurality
of shof aliiid b femeedsabexe thgrsecdiagaguisinenhiegivaddfl, BgisentaltdeviceJgises
are successively exposed, the control device 7 ends exposure at a
shot ar ea thd¢ sssend mebtsdveersat oegilorc AP il hefont @resenbeyl mbasupdnuenad fotfipr of
shot 15areas, as shown in FIG 65. As shown in FIG 66, after

liquid i MRaspRACEXBOSIEr A infbrthapibh) BlekpMirt reB@Ingab €as. 39 t he
substrate P held by the second substrate stage 5 has ended, the

control device ﬁﬂ@ﬂ?@eﬂdhﬁnﬁ?&@ﬁeﬁ&%ﬁé&%ﬁsﬁé@%ﬁe@%@ 5%6&%%?%

relative to the final optical elenent

order to nmove the. liquid imersipon.reqgion LR.o i.qui.d L 0 fo
(B Pl it A SR P S al el e e L e

on the subsStrate e su
menber, 30 hel §E t he segond cap h kggr 5C. The control device 7 uses
The sdBet cabe AT L ﬁ@a? 8 2bbat diominie el Lefer Supeehe bauid
stage 5 in XY directions, such that, with liquid LQ held between the
final optilgamerspremgnn FR obliquidd Qfosined ebove thpsdcond mepsrememiregion 27 1
second substrate stage 5, the cap nenber 30 held by the second cap
hol der 5C of sheogepasiaib2ivite stapes bierahe apisiratalP lellEbethie skhbhstraByhdlérsSH of the
nmeans, the liquid imrersion region LR of |iquid
second substrate stage 5.  With liquid LQ held between the final optical element FL of
the projection optical systemn 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



123 LQ formed on the substrate P can be noved onto the cap nenber 30
hel d by the second cap hol der 5C. Next, the control device 7
rel eases the holding of the cap nenber 30 by the second cap hol der
5C. By this neans, the second cap hol dgp» 5C can rel ease the cap 5
menber 30. Wth a gas bearing 220 forned between the upper surface of
t he cap nehbsrcoddmeachréthent reyien 2318 hatgerforminpeprsedibedrarcharrciddiids, thdre
second substrate table 5T is |lowered a prescribed distance in the -Z

di recti on,cofitrfll de¥deyr hRistdexpRerafrb@n hbt irbecihid ®lths sohd ﬁ{eﬁsu‘%&rﬁ&ﬁ 4
expl ai ned referrlng to FIG 72 and FIG 73, and after release of the

cap nenber %?lgn he ?g 'ﬂ‘%&ﬂiﬁr&ﬁw %f%qﬁ@thé?gafsltdﬁechg %SG% SEES élgwn H?’ﬁée@o nd

substrate s age rst area

third area SP3. S bhearin f et ween . t urfac

of the seal m ﬁ@fipgwae o SR %ﬁe&%ﬁ%%ﬁgf thg gecond
Wth the gap G mai ntai ned between the | ower surface of the seal

menber 321 ZUBHEHe Hasuh s scepnd epdodder dharrewgedighe ﬁrs:rs@om@hﬁl 88 pheaspenss
30 can be held at the | ower surface of the seal nenber 212. 15In this
way, the capstraghdiage Bholdethd chy metnbes 8¢ ondllso aphdiothd eecosd siisstrat stapsddis

fromthe second cap holder 5C, and is held by the seal nenber 212 so

as to oppgseitivhéd nl thekirsd pica G2, dik € RUbdtate stage 4 is alNd¥lsecdnder &OBRY ¢l the
device 7 uses the laser interference system2 to neasure the

posi tions jdashiReehi &torPh SReRNsh ngt?lt?%ﬁﬁsﬁta{% XERGBe PosiRon WP 4R

controlling the substrate stage 2 iving PDto move the first

substrate ﬁé%%g%ﬂf%@@%n&b§ n%é éﬁc%tag eslgr ge:ssﬁ;%%,c% QIgeJ ISP%SCH ce%gi%g

as shown in is e age
5, ha%bng nove 8n1the first area SPl to the third area SP3 is

posi ti ned"?PFIQH?e X part area of the third area SP3, as in the
figure. The first substrate stage 4, having noved fromthe first area
SP1 to the thir dhgcenirameviced sperehtivenepasas the@luralityof sheiagess set anHbe
third area SP3, 25as in the figure. Wien the second substrate stage 5
noves fr orsubshtatef P.r shndrae shSR1int G 6% whkd4hd pluratitiao dhoBiR8as orothe selmtraies
along the path indicated by the arrow Rla in FIG 67, and when the

first substhed By Heageor siibMese §th@ hiteusReady akpe@RRe tontio Getibd 7 8nds
area SP3, novenent is along the path indicated by the arrow Rib in
FIG 67. 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 5H onto the cap member 30 held
by the second cap holder 5C. The control device 7 uses the substrate stage driving
device PD to move the second substrate stage 5 in XY directions, such that, with liquid
LQ held between the final optical element FL of the projection optical system PL and the

second substrate stage 5, the cap member 30 held by the second cap holder 5C is opposed

25  to the final optical element FL. By this means, the liquid immersion region LR of liquid



Next, as shown in FIG 68, a switching operation of the two substrate
stages 4, 5 5with the two sliders 86, 88 is perforned in the third
area SP3. That is, the second substrate stage 5 is connected to the
slider 88 of the linear notor 81, and the first substrate stage 4 is
connected to the slider 86 of the |linear notor 80. The control
devi ce 7 ddpftaroles ohhie subssate Rtoan St agered pitoi thg capavieraberPD Hedd bpthe setund
first substrate stage 4 to the first area SP1 of the exposure station
ST1, and tegpWBMer e 10 second substrate stage 5 to the second area
SP2 of the measurenent station ST2. Wen the second substrate stage 5

moves {1 om he it dhet GoPRR (e G SRORAARLAR EZs MEMEUERY he

al ong the path I'cated by the arrow Ric In

first substrate stage noyes, .fromthe third area, SP3 to the first
o o1, ShispEraR nBREr 40 0nHS s b, Ak AaPid e e RE o iy o
FIG 68. 15The control device 7 noves the first substrate stage 4
fromtRe tPRRREraPea WaPB2 ges hepdng 22 G formpd hetgogn heampetufaghef thegap
menber 30 held by the seal nenber 212 and the first cap hol der 4C
provi ded omernbes 30iand theslowst surtage of thgeeal mambep B p2ghelsechiod sybstistesaidanT
in FIG 68, anong the first through fourth comers El to E4 of the

upper sur fiakevefdd Dprebditbell idistdncs btk -AldGreaiong Simlatly ud Ser opleativa I ehedryt,
when the first substrate stage 4 is positioned in 20the third area

SP3, the fhpdtatCaRed Wt gRiindGetSriRO® TP hAF1d N8, {dd SHer FOERE oﬁhe_cap
closest to the final optical elenent FL. Specifically, when the first

substrate i i L] d kn
the +x pariied 30 5% s pR i BEE BB S b R B e P
positigned at .the first co El closest. to positjon. directly
Dol ow ! Bhe s TEp ecR EROYRHover (o5 Cabeipr SBF. DR bingl  fofmed
position directly below the cap nenber 25 30 held by the seal nenber
212), anorigtvtesa the loster surfase ghthesanlimerabaredl § aml thegippar sfac ef the zap
upper surface of the substrate table 4T. In this way, when the first
subst r at e nsdraigpe 30. | VipohE gapGedaintiricd detvben dhaloear SRBce tofi thef sealshernbgy
hol der 4C is positioned at the first corner El closest to the final
optical ebemand tHeuppepagfabber fhelesp mchiber®) thoesterfiodr@rcan bk htld drtheof

t he upper surface 4F, so
lower surface of the seal member 212,

15 In this way, the cap member 30 held by the second cap holder 5C is released
from the second cap holder 5C, and is held by the seal member 212 so as to oppose the
final optical element FL.

Next, the control device 7 uses the laser interference system 2 to measure the
positions of the first and second substrate stage 4, 5, while controlling the substrate stage

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. In this embodiment, the second substrate stage 5, having
moved from the first area SP1 to the third area SP3, is positioned in the -X part area of
the third area SP3, as in the figure. The first substrate stage 4, having moved from the

first area SP1 to the third area SP3, is positioned in the +X part area of the third area SP3,

25  asinthe figure. When the second substrate stage 5 moves from the first area SP1 to the



5 that the novenent di stance when the first substrate stage 4 is
nmoved fromthe third area SP3 to the first area SP1 in order that the
cap nenber 30 held by the seal nenber 212 is opposed to the first cap
hol der 4C can be shortened. That is, thesfirst cap holder 4Cis

provi ded at a prescribed position on the first substrate stage 4 in
order to shied trea SPAembvsnesnt iy alongsthapath indicitb@ b thesdrosuR$4 (1016, 67 agé 4
when the first substrate stage 4 is noved 10fromthe third area SP3

to the firafenah@PrsPRibsirite@f248Y rh& et HBLHE Rl afda BTN HGH oAk S8,
hol d the cap nenber 30 held by the seal nenber 212. As shown in

FIG 69, . face of the cap
menber 30%%%?% Og%g}é%ﬁﬁﬁgﬁ%?%thgﬁokﬁgﬁﬁnﬁ? @gp hol der 4C on
the first substrate stage 4. first, cap hol.der .4C.is provided o
the Ti1at subet Pt SoBEm i HGCRS. s ichig OPBRIOR REIE 1P SPontees S4Ee fes
first substrate stage 4 is shortened when noving the first substrate
stage 4 frof thRéwe plides 86,88 ispgferged e thej thisd argp S8 3spThatrs.dheggcond
cause the first cap holder 4C to hold the cap nenber 30 held by the
seal nmenbenbby; staged sEonimetddito she didpr $fobitthe lidGroartobt! , pod thei fosed

bel ow the cap nenber 30 held by the seal nenber 212 in a short tine.

20Next , sisubstrd staget isReneeddab ileslder 316f the Giaed nsdibssg.at e stage 5
explained referring to FIG 75, the control device 7 noves the first

substrate table I j ' i Lief,
drives the vacUt}#zgggt%%%glgﬁﬁgg?eﬂ§3}%rh?ﬁset}#? §rtgge %rgvﬁg%gﬁgpgéo ?{c?))qﬁgfed
the cap er., 30 bejn d-by_th eal, menber 212 t he er
surface ofttnabiir O b gy ol ASPL R BERSL, Sflah B g P RRe e,
region LR of 25 Jiquid LQis forned abgye the cap nenber 30 held b
the filPst SEEQRIBPLIHC Siege 5 tpipe secon are%%@ﬁ,of fhremeasHicmont sfavercels (asn
the substrate stage driving device PD to nove the first substrate
stage 4 i shoceceond absirgastage e mavea fromibe thirdsaren BB tor haserond atfiadiP2274A
on the first substrate stage 4 is opposed to the final optical

el emrent Flmovenent Blabagedabe pdtk ichtedehyoibe adOwliR onntHi@. e ahd wheb dre 32,
as well as noving the liquid imrersion 5 region LR of liquid LQ

fornmed on stibratdtagdeRnMdeyesIorh thd thRd hida SIP3 1B Afi8MRBA SPEIhSVenehf B Mdhg
the first substrate stage 4. When the liquid i mrersion region LR on

t he cap th iga§edr’g3y[ﬁga#r8wtmiLiFrIG;68|1easurerrent regi on 274A, the

control devitce noves °t Irst substrate stage 4 relative to the

l'iquid.imersion,region LR suych that the liquid LQ i.n the l.igquid
i mer i? on regi oﬂ"hE 1350396?318?9% Ch @}?rﬁrétcstulb@\tfq#%&f‘%ee% ?85’5‘?‘? gllgﬂ%eﬁé?%to
by 10the first substrate stage 4. Then, with the |iquid inmyersion
regi on LRUF st ggp &P L &nghdhatedhe gap meaber 30dheldpy theseplgnembe o1 & qng theafirst
the control device 7 perfornms prescribed

cap holder 4C provided on the first substrate stage 4 are opposed. Here, as shown in

FIG. 68, among the first through fourth cormers 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 E1 closest to the
final optical element FL. Specifically, when the first substrate stage 4 holding an
unexposed substrate P is positioned in the +X part area of the third area SP3, the first cap
holder 4C 1s positioned at the first corner El 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



measurenents using the first neasurenent region 274A, simlarly to

t he operation explained referring to the flowhart of FIG 56. After
measurenents using the first nmeasurenent regi on 274A have ended, the
15control device 7 uses the substrate spage driving device PD to nove
the first substrate stage 4 in XY directions such that the second
measur enenipperegiriaoe 2thB sabstiteaaile ¥t substrate stage 4 opposes the
final optical elenent FL, and noves the liquid i mrersion region LR of

liquid LQ fornednefis tvag WhdhShe TRASIHBARRTagk 4G4 9&1t2c7rﬂ3&11@ﬂ{e(lhfr@ﬁre§%@9nd
nmeasur enent region 274B on the first substrate stage 4. Wen t

I d A i

B R RN e
h b 4 I

roves the LR TR AL AT S AL TR

does not make contact with the substrate P held by the first )
subst r at e thatdemavenrend distagee whep ghe firghsultstr Heslags s meyiddrom thethird area

liquid LQ forned on the second neasurenment region 25 274B, the
control dékF3de the st 4rez AE] pr exler thbidte naamemberi(t keldiby tiy schlonsmbenid 2 is
127 measurenent region 274B, simlarly to the operation expl ai ned

ref erring oppodedao tHedfivsthaptholifer RHCGab 6e shortened. Afliaelis, FRAUN QFddlder YSIiNg
t he second neasurenent region 274B have ended, the control device 7

nmoves t he Jrbyidld fURREdAbE P h ihB iKY sgt)srn%ﬁet L4 1'hG<‘Jr§ér'té{ ‘s’h&rfénttﬂe?
final Soptical element FL and seal menber 212, in order to nove the

liquid i m}?cgv%hq%ﬂt ﬁlggbgééoflgﬁe ﬁksé ls#tb%!ﬂ"a% stagg 491, dthg st Ellﬁ:) Brife QEe 4 is moved

measur enen reglon I'r's str age onto

substr te | d ubstrate holder 4H of the fi sub

ot age B ©Woeh et orer SPRLLD SherBrlaBt pio b cBpeites rs&veﬁeﬁ@er%@ o
t he prOjectlon opti cal gftentPL and the first substrate stage 4, the

control ddpidiaerapBenbeng0 Beld by itk wakmagberdi2vi ng 10device PD to nove

the first substrate stage 4 in XY directions such that the substrate
P on the first dusishowateFEL &§ethéd camdblideeict 7 naposptlicdalveeiefaeabs ke cap e
opposed. By this nmeans, the control device 7 can nove the liquid

i Mer si on mi&eaheno lhBtdqu thi @éHl ehanidel 21 TEAH me firfieap 66184 0BA S BiREAbstrate
region 274B of the first substrate stage 4 onto the substrate R
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  liqud LQ is formed above the cap member 30 held by the first cap holder 4C.



Based on the neasurenent results at the nmeasurenment station ST2 and
the 15 nmeasurenment results using the first and second neasurenent
regi ons 274A, 274B at the exposure station STl, the control device 7
adj usts the position of the substrate Ryheld by the first substrate
stage 4, while exposing the substrate P via the projection opti cal
system PL and | iThehghe Gontfol gevical ubes thé sublhtrate atagadriaing deeice 8D thligove
substrate P; after formng the l[iquid imersion region LR on the
second neapdfieABIHstrhR A8 42448y anstiBRs HRNThAGhLRRE AREukdBht region 274A
measurenents, the control device 7 initiates exposure froma shot

area cl osg Qe k¢ sIREANLIRASYLEIREA «J BIQN SRR AORAG FINGnPLERL hY
BT il «J i S iy an

of shot areas on the substtate e contro

successi vel y _expos t he.pluralit shot .areas .se n the substrate
o il TS OB BT o sk it 2ha, BRI CHs ey e LiFuRERBR The
25substrate P held by .the first substrate stage 4, the control device
7 endsexpssign éReef Iguid bY fepped orythe sap megder %5; torfhe first grcagEpmERA rg@pn 4C
anong the plurality of shot areas. Bel ow, the processing

expl ai ned X7épanmrthedirst sulsth@e skigetdhr Giilgdm the Gqdid imserapestgeo. LR bathd eip
the substrate stage 4 (or 5), for which prescribed processing has

been per f aremberiz0 it hevee aomd findt @RcaSifi@metdeivhRCMA | the eoming eteide ¥ ondviae
slider 88, is noved to the +X part 5area of the third area SP3 al ong

the novemgpt pRLIbstAistRE adclakvd BhATliHAWiRRrsiGi Fe?{on"l’hi Glthith& the lith_,)uBid

substrate stage is connected to the slider 86 in the third area S

and oved i@yl gy G088 PR D0 IR FRYSIEAL: P o MELERL Filiby

the arrow e su al € stage

i ch 1P ChRBEEBRTHE St ! ek v F Lo BEPRTon Frprnd ot howiddd of
the formed on the first measurement region 274A, the control device 7 performs prescribed
measurements using the first measurement region 274 A, similarly to the operation
explained referring to the flowchart of FIG. 56.
After measurements using the first measurement region 274 A have ended, the
15  control device 7 uses the substrate stage driving device PD to move the first substrate
stage 4 in XY directions such that the second measurement region 274B on the first
substrate stage 4 opposes the final optical element FL, and moves the liquid immersion
region LR of liquid LQ formed on the first measurement region 274 A onto the second
measurement region 274B on the first substrate stage 4. When the liquid immersion
20 region LR on the first measurement region 274A is moved onto the second measurement
region 2748, 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



10 third area SP3 al ong the novenent path indicated by the arrow Al a,
after which the substrate stage is connected to the slider 88 in the
third area SP3, and is noved to the second area SP2 al ong the
novenent path indicated by the arrow Rjg7y The slider 86 is connected
in alternation to the first and second substrate stages 4, 5, and
noves bet weenureiment iegon 294 Basifithrig nathielopetalion dxEasiaad SRS ring be thel flodeshart
88 is connected in alternation to the 15first and second substrate
stages 4, J3FI@m$. noves between the second area SP2 and the third area
SP3. In this enbodiment, the first substrate stage 4 and the

second substrat Q}fﬁetr ﬁ%s&eﬁ@g&fgiﬁg n'Eﬂé:t %r@%xﬁqﬁ?g%g?ﬂ{eﬁ@regﬁﬁiaﬁé}% 38 eh@&%]dg the

area SP3 to the first area I'rst 1 via
third area SP3 to.the second.area SP2, over. tantially the_s
20pat he. - SRBETHiseymo R dh FRLEbRET SieBb ds SioTrethpe wlyeds e T
each nove in clockw se fashion qver the base nenber BP substantially
paral | 8 tgtedsloneny Fhrad seld memies 41% dn pidef fremaye diquidimmergpg regien
nove between the first area SPl1 and the second area 5P2. On
such a nodhentiqupdlr, forhed fn thetsecand rheisuremenCegivd 2A7HB Fdivofict sdptrate
hol der 5C are in substantially the same position on the first and

second subgige atoatsthagasstétcanbeld bytiiadubePits holdee4 D bOedR et sabstidesthgd 4t
corner El, so that as shown schematically in FIG 78, it is 129

possi bl e tyirs KM hOe vERVRRR £l %FQ&@ 8leh@nPY 61 Eh'%?:g %E&&In &l system

second substrate stages 4, 5 to the third area SP3 f the first

area SP1 iPri a%'&lqﬁé ﬁ{sg stflﬁg'ﬁt%isﬁag? 4;%1 c ntrllaqedé-:v%g 7h1§0dtgg¥u‘t§sgr%tes %J_e J@%er

212 to be opposed _ _ second cap ers
3 03B BD e v i B aHoBal HBE R NS TerrIoR S Hhr: G oS R
substrate stages 4, 5 such that the novenent distance of the
subst r at e thy fgbsubatrats stage 4tapd thenanl apiisa! pistiepgFk e dbppsed. a By thisaerads,
substrate stages 4, 5 fromthe third area SP3 to the first area SP1
i n order tle cabskdevice 7 can move the liquid immersion region LR of liquid LQ formed on
the second measurement region 274B of the first substrate stage 4 onto the substrate P.
Based on the measurement results at the measurement station ST2 and the
15  measurement results using the first and second measurement regions 274A, 274B at the
exposure station ST1, the control device 7 adjusts the position of the substrate P held by
the first substrate stage 4, while exposing the substrate P via the projection optical system
PL and liquid LQ. A plurality of shot arcas are set on the substrate P; after forming the
liquid immersion region LR on the second measurement region 274 A and performing
20  prescribed measurements, the control device 7 initiates exposure from a shot area close to
the second measurement region 274B among the plurality of shot areas on the substrate
P.
The control device 7 successively exposes the plurality of shot areas set on the

substrate P. And, when successively exposing the plurality of shot areas on the

25  substrate P held by the first substrate stage 4, the control device 7 ends exposure at a



the cap nenber 30 held by the seal nmenber 212 to be held by the first
or second cap holder 4C, 5C. Consequently, the time required to pass
the cap nenber 30 held by the 10 seal nenber 212 fromthe seal nenber
212 to the first or second cap hol der 4¢3 5C can be shortened. Hence
exposure of the next substrate P can be initiated in a short tine

aft er per fshontiareg cldse t thiet{okti sap holder &€ iaoong thet plerativtyoofshbisdreast e st ages
4, 5 with the two sliders 86, 88 in the third area SP3. As a result,

reductions in tWemhﬂé‘ﬁméés@ﬁg%&(ﬁﬂaln@@iréﬂaﬁrtﬁgft@ﬂ@.rfﬂ?chrdu%ﬁ FEG POrSi kdpeated.
apparatus EX) can be suppressed, and substrates P can I5be exposed

subst rat & Hohis oy AR A O 2, R R R 2o S E KRR Bl B
e 30 AL SRR By RO AR RS BIARIS o

rel eased fromthe seal nmenber 212, and when the liquid i mrersion

r egi on” LR35+ afitle tird aseartey 2lone e mayemsnrath sdigaedihy the agpy Klbe ather
measur enent regions 274A, 274B (275A, 275B), the liquid inmersion
regi on LRvnch BgisubsicatestagengeonhetiBll tathe shderdi$ indhethind ardads Rdaarid motvedrto
in order that the liquid LQ of the liquid i mrersion region LR does
not cone ithé firscaeh 81 aWnighhdé Mevatifa padtiadiCatee by theyartdveR$dbSTHEL ¢he
stage 4 (5). That is, the liquid inmersion region LR forned on the

i mage- pl anghstiattestfe 4 8 SR8 Rhich %{bs@ﬂ%édﬁﬁbce%hﬁﬁé R4 @&n%ﬁ@ﬁn@ﬁin@h@g&t

the path indicated by the arrow in the schematic diagram of FlI

T T e i e
Subet 1t o R UL PEBSIL R 2 AL SREETL L ROLTRE Ly

into the liquid LQ or other problens nmay arise. Hence prior to
exposur e ¢Ebstrage Hageis conpestep to the sliderdiSsintlamihirdtaree: SR ﬁ@g@tmcm@d\xeéw
the substrate P and liquid LQ be avoided insofar as possible. In this
enbodi nentsgcomd asdadhit® along the nsoleewat path didagiairhyahe EirGy RIS, WThe kleddrl3é is
liquid imersion region LR on the cap nenber 30 held by the cap

hol der 4C cohfdctddsin avi@dtieoaht st BRASIEbRIBIMstrhite giagBs4, 37 4nd 21698 bdtReen
substrate stage 4 (5) novenent is controlled such that the liquid LQ

of the i qi frs} AEBKSH AAd (HRAKRE &Bs@@%ejsﬁﬁt%tss@ &E&ﬁ?&h&%&tfb tHehe
d by t 4 (5), that 1s, such that

substrate P hel he substrate stage

15  first and second substrate stages 4, 5, and moves between the second area SP2 and the
third area SP3.

In this embodiment, the first substrate stage 4 and the second substrate stage 5
move from the second area SP2 via the third area SP3 to the first area SP1, and from the
first area SP1 via the third area SP3 to the second area SP2, over substantially the same

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 R1a to R1d, to move between the first area SP1 and the second area SP2,

On such a movement path, the first cap holder 4C and the second cap holder 5C
are in substantially the same position on the first and second substrate stages 4 and 5, that

25  is, are provided at the first corner E1, so that as shown schematically in FIG. 78, it is



the liquid imersion region LR passes over the upper surface 4F (5F)
of the substrate stage 4 (5), and so occurrence of the
above-descri bed probl ens can be avoi ded. In this enbodi nent,
when successively exposing the pluralityof shot areas set on a
substrate P, after a liquid imrersion region LRis fornmed on the
second 15 poeslsla e sentenrtbgimorciieit Bi¢@icd B) mand therfascandxecormieabsiraasages 4,
are perfornmed, exposure is initiated froma shot area close to the

second MeESYRRMBIN U INrZn4Rk iR a8 SRIMMNEdeN® dbiy @k chymembsh®s held
areas, so that after the end of neasurenents, exposure of the

bstrat i i i d.
Por xann Y e S iR ) PN HcHBbsd RSS! BaUGRRLap BRERIG B OVe
di st 20 bet t t Ss, fjrst d t
ol or ol ry of ehis sbilea3fiSte, i G avddht LR MR Eebiigadc. s
stage 4 (5) and, the measurenent regions 274 (275% can be set to

be
short eP t REmhPIOKKled abprgsaded epsbens PHbe disiiaad seend pebsiatsstasss & Psughdhat

the measurenent regions 274 (275), so that after the end of a
measur enerthe mpeeracitdistanse of thelsebsimtssiagaydnt iy dgitemsl Witeh 10076 the first and
exposure of the first shot area can be perforned 25 imediately. 131

Fur t her norsegondiubdiiase @agd] Adiin theligird S8 SP3 0 the lfirstexdaSk ING cder to cause
plurality of shot areas set on a substrate P, exposure ends at a shot

area cl 0Send QuptienE&B NRUEBY thh Ged HOmBTRNY td Hendlh By Md fét & scSHRf cap

areas, so that after the end of exposure of the sugstrate P, the

liquidi I gi B noedi 0,

renber 30 OMRCHECS. SOLFAVa: S TR ARt (1B dHE bR oy e
seal nber 212 ca execut ed. n t hr oughput can be_ inprove

For e lnpiseal THENERMA o s el et 202 tn B deho pecpnear bR ALt cang
t he di stance between_the shot area Se which is to be exposed | ast
anong t he bgisherignedy Benegrxposre aEthg mextrabsirasa P can be mitipiediingshopdime
substrate stage 4 (5) and the cap holder 4C (5C) to be 10shorter than
t he di st anfter pefonmarp thhewielnng opohtidthe! thebss sutstate stuges 4,fewith thehtoloder
4C (5C), after exposure of the substrate P, the liquid inmersion

regi on LRsfadts BongiinahethirdigedSed A RsilheedRBomEiitBiougibut (the I'n
this enbodi nent, when either one of the first and second substrate

stages 4, ,9ailzbilRYFAdibAUTeRe b)[cbglgﬁﬁ abpdratus 8§ ambe dupprdsSdt, dnd-QusA%ePP can

hel d between the final opti
15  beexposed 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 301s moved to the first and second measurement regions 274A, 274B (275A, 275B), the
liquid immersion region LR and substrate stage 4 (5) are moved relative to each other in
order that the liquid LQ of the liquid immersion region LR does not come into contact
with the substrate P held by the substrate stage 4 (5). That is, the liquid immersion
region LR formed on the image-plane side of the projection optical system PL moves

25  along the path indicated by the arrow RL in the schematic diagram of FIG. 79. When



15el ement FL and the first or second substrate stage 4, 5. Wen the
first substrate stage 4 and the second substrate stage 5 have
wthdrawn fromthe first area SP 1, liquid LQ can be held between the
final optical elenent FL and the cap megper 30. Thus in this

enbodi ment, the space conprising the optical path space K on the

i ght em she abssatd® amfl lighel EQ madke ephtactator ekanpletthdhropatiescofthe fili@ of 0
be filled with liquid LQ Hence drying of 20 the final optical

el ement  FlpheRReddai v BMERA1S8manth thb sulfseai¥at dfdforQhie ﬁﬂo?@ﬂﬁ%s 6f a tdpebHt4ilkQ
(in this enbodi ment, watermarks) on the final optical elenment FL and

simlar cgpbe SURRESESSSE chasnge, oraﬂi&cggéésﬁmﬁ&i I?iﬁgg%eﬁ?éa}h g}lﬁhﬁlﬁ‘ll n

first and second substrate ages noves on ase ne

a cl ockw seg nner. ween the first area SP1 and.the second ar ea
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this case, the 132 first cap holder 4Cis provided in the fourth,
comer B4 §Hbstee Bjitis desirabla thaf contachbgiwaen tha gustiatedoandinuid Qi averded C
is provided in the fourth comer E4 on the second substrate stage 5.
<11t h Enboukofaras poSiegt , Ingthiskittedandnsdisshorvn iirsthe sph canatiedliagram tof 13 7%
enbodi nent, a characteristic portion different fromthe tenth

enbodi mentwhiik théHqhid¢nichadn tepRnfliR 64 tifelap nidviteer SO AGR By B8 dag Kelder 4C
second substrate stage 5 nove fromthe second area SP2 to the first

area SP1 bycgisi @r@htdP@t feasidBfledttabiohd!e74 275} tfARbiRIL ﬁﬁgé"@ﬁ nd the
second cap hol der 5C are provided in“different positions on the first
and secon gncfvhé%segl{ RlBnd I%es%cétqagtrhegh(%h{bh%(g g)f gl—?el llqr%\é\é :E}Lgrﬁ?rﬁsﬁ)%rrleé)lgh PR does

conponent e sane as or sim

10 not make contact with the substrate P held by the substrate stage 4 (5), that is, such that
the liquid immersion region LR passes over the upper surface 4F (5F) of the substrate
stage 4 (5), and so occurrence of the above-described problems can be avoided.

In this embodiment, when successively exposing the plurality of shot arcas set
on a substrate P, after a liquid immersion region LR is formed on the second

15 measurement region 274B (275B) and prescribed measurements are performed, exposure
is imitiated from a shot area close to the second measurement region 274B (275B) among
the plurality of shot areas, so that after the end of measurements, exposure of the
substrate can be begun immediately. Hence throughput can be improved.

For example, as shown in the schematic diagram of FIG. 79, the distance

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.



enbodi nents are denoted the same reference synbols, and description
thereof is sinplified or omtted. In FIG 80, liquid inmersion
exposure of a substrate P held by the first substrate stage 4 is
performed in the first area SP1 of thejgxposure station ST1. At the
15 neasurenent station ST2, neasurenent processing and simlar is
performed for tiFerteeene i oS thBENThAGHcR sRokingy xpubEtrRualif: of Fhe:
first cap holder 4Cis p03|t|oned at the fourth comer E4 on the upper

surface ofyriRQef ddf Slubsitfie br %SLfr[': a 4 o shOGrs£408d0 (ﬂ?fpcagcﬂo 4&5 cy

positioned at the first cone on t e upper surface

second substrat a Aft u

exposur o aPorRdfe TRy PronsPBich he WP R Yudind o O Sﬁ’?ﬁt.rgte P.the
cont rol ?V|ce 7 moves the first suhstrate sta e 4 such that the
final opti iomd masrsion region h8 C@Hé‘“ﬁ’&B‘a felo% ﬁ'étP(Hh%‘iﬁptlﬂ@an‘?rr?’Qt ﬂr&f‘atbe
hol der 4C are opposed, and noves the |iquid imersion region LR of

| i qui d5LQoperatren o&hodmgthecapmenben ¥ théiedeﬁynmmleeréﬁdbgam be exdsuieder
4H of the first substrate stage 4 onto the cap nmenber 30. 25Then, the
control dé¥ncethfoughpaasasheihpraad. menber 30 fromthe first cap hol der
4C, and, 133 with the final optical elenment FL and cap nenber 30

opposed, hol ds tHipeaRpIEBRRESWSHh e kbhdeic I8akayBIPRE 7818y settin the
Next, the control device 7 uses the laser interference system

nmeasure t Qﬁst E'b%f &‘%ﬁ tl‘Pe]c htopgre% SE%}hlaﬂg (353& Sé&ﬂg\%agn%géﬁ% gﬁ?ﬁﬂ:g(ﬂ; %ot

whil e contro bt a stage dr|V|ng de

ar ca sﬁii,bs%{a%ﬁé%ﬁﬁaﬂé? SRR i Gl ind W5 Rl o BoOdRD

the first area SP1 to the third area SP3 the first_substrate stag

i s podPti shederithan the disfangg between thegtenton af thigispbpteaiceB ambthejcgp hplder 4C (5C),
figure, and upon noving fromthe second area SP2 to the third area
SP3, the sfievenposurosf thetsmbsitagR the liguid asitersoometgion IthheankiXumpedistelyrbea

of the third 10area SP3 in the figure. That is, when the first

substr at e év@g@ntb thie\cgSmieimdst 3te first area SP1 to the third area

SP3, novenent is along the path indicated by the arrow Rla in FIG 81,

o hr, 1 SeO5nl, RS FARRLE VTR DS 500
arrow R b Ié Bosllzno%ed%}the 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



Next, as shown in FIG 82, the control device 7 perforns a swtching
operation 150f the two substrate stages 4, 5 with the two sliders 86,
88 in the third area SP3. The control device 7 controls the
substrate stage driving device PD to mpye the second substrate stage
5tothe first area SP1 of the exposure station ST 1, and to nove the
first subdirstatap heldag4C 4s providaé irsthe dndtlacoeacr FRPorthe tfine soesimite sageH, and
station ST2. Wien the first substrate stage 4 noves fromthe third
area SP3 tRe §dd6nd eI 5€Ris PR ded0n MRVBIRALoiner BY 8A thd REoRPduBstrate
indicated by the arrow Ric in FIG 82, and when the second substrate
stage 5 ng&%§5fron1the third area SP3 to the first area SP 1,

novenent is~along the path indicated by the arrow Rd in FIG 82

As shown i I 8 the control device 7 noves the second substrate
stage 5 sﬁgﬂﬁiﬁ%Pmﬁﬁﬁn%hp nmenber 30 held by the seal nenber 212 is
opposed to the cap hol der 255C provided on the second substrate stage
5. As shown in Heg apdthyembadaperids exphainad 4 Inshegbith sabedimepk asecond
substrate stage 5 is positioned in the first corner El, anong the
first thrchahcteosticperion diffesenEfromthetentf emnbedimepieis tisufattaba théfist t he
second substrate stage 5 (substrate table 5T), which is closest to
the final sopdtiatadtagel LaRinthe Fcowlh eibstrhe ste ontowddsh thd Scoiidgea SP2 % the
positioned in the third area SP3. Hence the novenent distance can 5

be shor t engel AEIP 1BV §iRGrdnbBatB € GAM chat HQsﬁrﬁtaéa‘ﬁ 1RIRIGC Nk Emek&gj dapi rd

area SP3 to the first area SP1 'to cause the cap nenber 30 held by the
seal nenber t @r %% %% eco qh I%? Pri or
o exposur s eae @EuREy by el RS TR HRR SO i besBd subprmg i £
after olgi Ee cap, mrenber 30 with the second cap holder 5C on the
econdbsutiu ik OWng gl EION: FEROREN S OF SIHEX ELeEe PBRITHE
Substrate stage 212 by the control device 7. That is, after hol ding
the cap nErbedinzmtsire dendied e some refagisneotvaeiols end dessripaon thereofisvi ce 7
noves the second substrate stage 5 in XY directions, and executes
pr escri bedimpdsdrozmenttedor ocessing simlar to that in the tenth
enbodi ment at the measurenent regions 275 (275A, 275B) positioned to
enabl e opposi ti WFI® sbieqidid faheRRn éxpbsigt 8NERibskrhte P held by the first substrate
stage 4 is performed in the first area SP1 of the exposure station ST1. At the

15  measurement station ST2, measurcment processing and similar is performed for the
second substrate stage 5 holding a substrate P. The first cap holder 4C is positioned at
the fourth corner E4 on the upper surface of the first substrate stage 4. The second cap
holder 5C is positioned at the first corner E1 on the upper surface SF 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,



15above the second substrate stage 5. After the end of neasurenent
processing and simlar, the control device 7 successively exposes the
plurality of shot areas set on the substrate P. Wen successively
exposing the plurality of shot areas setz3on the substrate P,
simlarly to the above-described tenth enbodi ment, the control device
7 initi at esittethp dinalr @pticalosierhére HL andtcas haimter 86 opp@eé, Hoddd the cgementer 30
measur enment region 275B, and ends 20exposure at the |ast shot area

cl ose to tdie HeceHIthesdfer Do der 5C. After the end of exposure of the
plurality of shot areas on the substrate P, the control device 7

noves the secon ext by &ﬁ%}'ﬁ%%{)\@%ﬁ{ ée? add? %telrfé}@née'ﬁ@ﬂaem&p | rﬁ@'zlsure th

el enent FL and the 'secon are opposed,” and rel eases ¥ he

cap nmenber_ 30 fromthe second cap hol der 5C _a i n addition _ holds
The cap manipns i s SRESEanT SheltRie e ARt pihling e RuateSage
optical 25 elenent EL and cap nenber 30 are opposed. 135 Next, the
controf déiving devissdd torBoYetye first sulestratersbageet yyldhe psopnd subsiatsstage fiie
positions of the first and second substrate stages 4, 5, while

cont rol | i rilge third aseali’it3; as shostnaigdIGr § lvi ry tide vinbediRBnt, apom e virgdrdm thet
substrate stage 4 and the second substrate stage 5 to the third area
SP3, as shhwurda Sl tG.thSthirdlafcd $P35the MHpA dubERAte stafRoNis PoYitibged hahe Dhpart
5first area SP1 to the third area SP3, the second substrate stage 5

I s positi etk thite atel 987 ih 18 S5uref anldhBoh mcfv‘iinlzéﬁ&ﬁ tiR secbfl] 4R8 SP2 to the

figure, and upon noving fromthe second area SP2 to the third area
SP3, the fi. t e i si.tioped .i.n.the,-X part .area. of
che thi v WrEheZsB%; e otk ST a8 koG B ol xRy TRl
noves fromt first_ area 1.to the third area SP3, novenent i
al ong 1D BEHAPS R AE b}sﬁ)%tﬁ% e o RSt e T
first substrate stage 4 noves fromthe second area SP2 to the third
area SP3, Stdvethathird greg|SEdgmeremerd ihalpnglthe prtdindizated &y dhe avevRRA 2 imFIG,
FIG 84. Next, as shown in FIG 85, the control device 7
per f or ns &1saidt wininne eg@endsutmiragfstiges mowesSudns theateorslt aaepeSP Ato the thikdh
the two sliders 86, 88 in the third area SP3.

area SP3, movement is along the path indicated by the arrow R1b in FIG. 81.

Next, as shown in FIG. 82, the control device 7 performs a switching operation
15  of the two substrate stages 4, 5 with the two sliders 86, 88 in the third area SP3.

The control device 7 controls the substrate stage driving device PD to move the
second substrate stage 5 to the first area SP1 of the exposure station ST1, and to move
the first substrate stage 4 to the second area SP2 of the measurement station ST2. When
the first substrate stage 4 moves from the third area SP3 to the second area SP2,

20  movement is along the path indicated by the arrow R1c in FIG. 82, and when the second
substrate stage 5 moves from the third area SP3 to the first area SP1, movement is along
the path indicated by the arrow R1d in FIG. 82.

As shown in FIG. 83, the control device 7 moves the second substrate stage 5

such that the cap member 30 held by the seal member 212 is opposed to the cap holder

25  5C provided on the second substrate stage 5.  As shown in FIG. 82, the second cap



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 STl and to nove the second substrate stage 5
to the second area SP2 of the neasurengfdy station ST2. When the first
substrate stage 4 noves fromthe third area SP3 to the first area SP
1, novenerbldes SElonrthe $deendaitistratediagat edpdmytidried imthedwstRDendr & 1Firton HBthe
and when the second substrate stage 5 noves fromthe third area SP3

to the seqpdh@ngiRfoorR, cofRYERE R Ed 81 &8 u@F&*‘E@irﬂaE'@SBDGf fhe isBcdnd AhHaRYstage
the arrow R2b in FIG 85. The control device 7 noves the first

substrate 5 S(Efﬂﬂ;ﬁ‘aé ta81& @TS hatior R%I&QQ&WI g?tl&pgl Iag: f1 %:n f@Recond

hol der 4C are opposed, ds s own I n der to d the cap

o deq_SROUE Yederts pintiopStia ths B8 afte' sy Dy dﬁﬁ%ﬂk&éﬂﬂ%ﬁaﬂ

the cap holder 4C is positioned at _the 25 fourth corner E4, whi

anmong 5 he beishatened #hiGh mavang the seqopd sybstiate stagepfirem thedirg ;@pf'@rSPhts eshe
surface of the first substrate stage 4 (substrate table 4T) is the

cl osest t dirstheeaf SHisto cansgdhSPp mbmbert Heheld by thesseblgneraber 242 agybe Held dy the
positioned in the third area SP3. Hence the novenent distance can be
shor t ened sedomd captoldgr 3e first substrate stage 4 fromthe third area
SP3 to the first area SP1 in order to cause the first cap hol der 4C

to hold the cap Pﬁﬁf%eéxpgglréohﬁlegul%‘lraﬁehfhégﬁ tREesRSHd ibdtrate staFe 5, E@[ekor

to exposure of the substrate P held by the irst substrate stage 4,

first subdprdied C%f%e%%g?ﬁ%“’?%ﬁ Pl Gl £ By SR,
cap mifber. 4 P ETRESY fsieleataliam e e
first substrate stage 4 in XY directions, and simlarly to the tenth
enbodi mentlhat is, after holding the cap member 30 with the second cap holder 5C, the control
device 7 moves the second substrate stage 5 in XY directions, and executes prescribed
measurement processing similar to that in the tenth embodiment at the measurement
regions 275 (275A, 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 in

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.



execut es prescri bed nmeasurenent processing and simlar in the

measur enent regions 274 (274A, 274B) positioned opposably to the
final optical elenent FL on the first substrate stage 4. After the
end of the prescribed nmeasurenment procgssing and similar, the control
device 7 successively exposes the plurality of shot areas set on the
substrate P. Whékexi Sisuannssdaate/7 asepdsd lager interfprendeadyisteyn Do mbBureaheas
set on the substrate P, simlarly to the process descri bed above, the

control ggxssl@ienioftﬁe Etﬁhﬁ@s&m@&wsﬁ-atfers%eg hes fwrﬁﬁfcoﬁiammg&feasusétpﬁ@ to
t he second neasurenent region 274B, and nds ’ exposure at | ast

shot area t r
of the pi GPEP Ty bR delRe P BmGRnb h%%sbuﬂﬁr% ﬁ%ﬁﬁn“”ﬁ%?%g%? PR
7 noves t sub at e stage at the, final 20 op tic

ol oot FU e P SO Rl g o g Bk OB eRE el e Pinedtaum e
menber 30 fromthe first cap holder 4C, while also holding the cap
menber 530 figptiarca TR todhs thindrser SEB) she sscamhpibatrasp piegs § icppssionea rraq
optical element FL and cap nenber 30. Thereafter, the

pr ocessi ngasapdaaifiecithirdfaggar SR¥gintthe fnGe, 8d upon ougng-frGn tB6sdcand area SP2
repeated. That is, after prescribed processing at the second area
SP2, the searitbirdaeul3PRl itk €irsttsabierate stidti 4 & posinioesd Rdhé X bhe afeh ol ic

88, noves to the +X part area of the third 137 area SP3 al ong the

nmovement Qﬁ}d"aﬂeﬁlgpf’?% & fprd hewRid QWsBidd sabdiBke M;@m‘:b@s 36ih 1rst

substrate stage 5 Is connected to the sli der 86 and noves to t

first area_SR | e ment athl ated b arro

aiter preder a0 IO IBRar heRFiTs E%@%a‘%ﬁ%@e%bcénamw%dm
substr il.e connected to he sl jder 86, ves the +X
part 8 reﬁé%g$ Ard Y“E?‘F Hle fratsubpate siagey Fm{e %ﬁﬁﬁfecs nq Arep §§2& s dhigd,
the arrow R2d, after which, in the thlrd area SP3, the second

subst r at e aseayfs, Bovementrinalons the nath indicsteddurthggmew® 2ean FEG4- t he
first area SP1 along the novenent path indicated by the arrow R2b to

t he second ar eaNskE as Eovwhm FIGhET, thacmhtroblitvéce ppasatisrevifchmgepsrangn
at the second area SP2, the first 1Osubstrate stage 4, while

connect ed ofehe e sabitees stBibs 4A18VER the tWd Slidets PARE iAlRAKRE atdaepshi rd
area SP3 al ong the novenent path i ndi cated by ‘the arrow R2c, after

which, in the tghér? t@%@ﬂ%@? @?céﬂtfﬂﬁ they S{If’a?és‘?a { (?Lév?ﬁe PD fo

connected to th noves to the tirst area ong the

At That %i“v%abeeﬂrséa}bff’ra&eﬁ@gﬁ R R e R Y

to the slider 1586, noves to the -X part area of the third area SP3
al ong the Wé%mco%wbspﬁtals@g@ ado g!/e 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 arca 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



the arrow Rl a, after which, in the third area SP3, the first
substrate stage 4 is connected to the slider 88 and noves to the
first area SP1 al ong the novenent path indicated by the arrow Ric to
the second area SP2. Thus in this enbodggent, the first substrate
stage 4 is always positioned in 20 the -X part area when being in the
t hi rd ar eauSRE ofahdfitsheutsasethgs dlfsibtsaite tstlad€) & thsclasesptyIhpiist hico 8B
in the +X part area when being in the third area SP3. That is, in

this enmbodignke ﬁﬁ?sﬂcﬂsfr% s g@atlﬁ péSriceade it 1A a8 sPnd H‘éﬁ&:tthé‘hﬁ)vement
stage 5 nove fromthe second area SP2 via the third area SP3 to the

first are ,

to the seggégméfggﬂgﬂg&gg&igﬁ9$ereﬁgq ﬁﬁ§8ﬁ$ﬁagf 2§4H9h%ﬁFﬂB?&m§E%P3
stage 4 an t Seco sub trate st he base r
3P ai ch 1 Megs AP AP0 sarsE Ty ofh HRIOG piodinil i g pgmibet 20
between the first area SP1 and the second area SP2 in the clockmnse
di r ect Pon ey the s gramdrcidéh the first area SP1 and the second area
SP2 in the counterclockw se direction. G ven such novenent paths, the
first cap hol dePrigCtcagxghosire of thesniostzapP hell dgrthSBiGt substrite otaizel é dafr
different positions on the first and second substrate stages 4, 5,

that is, owldifethkicks meaiteps0 a4t thé AGecah Kdl@erf4O Sitth€ Bfst Bebstete sﬂa@e 4Sthe
prOV|ded at the fourth corner E4, while on the second substrate stage

5 the secopfirQaRvie hC}@feas'%QtﬁeSc;gané{ﬁ&?@o%nﬁ hee steblrrﬁémﬁé?Q? er fhatis Qhe

that as indicated in the schematic dlagran1of he nmovenent

di stance %Ak g de§1l?;8r7t g&qum aesjnl%i%rrﬁ St Pt a%%ofldeg'g farfdht oy {%%ves

fromthe t ar €a its area in or

cap h Ider 4 5 ) can hol d r. be| g he I he sea
menber 021 3he "gﬁgatﬁéﬁ-ﬁgdfuﬂ #Sfefélrfff@%%ﬂﬂ? S agbo.t?@fmt H&’Pﬁ’tﬂ?

the two substrate stages 4, 5 with the two sliders 86, 88 in the
third ar eax%smﬁﬁcrlbekmwen@ﬁ Prasessineandsippderiatiec medsyrayeay regtans 206
shortened, and reductions in throughput (the availability factor of
t he expos lﬂiﬂﬁaaﬁaBapQSti@é)i opposablby te ujppfied ©ptlcal clement FL on the first substrate
stage 4. After the end of the prescribed measurement processing and similar, the control
device 7 successively exposes the plurality of shot areas set on the substrate P. When
15 successively exposing the plurality of shot areas set on the substrate P, similarly to the
process described above, the control device 7 initiates exposure from the first shot area
close to the second measurement region 274B, and ends exposure at the last shot area
close to the first cap holder 4C. After the end of exposure of the plurality of shot areas
on the substrate P, the control device 7 moves the first substrate stage 4 such that the final
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 FIG. 80 through FIG. 86 is

repeated. That 1s, 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



15Furthernore, in this enbodi nent al so, after being held by the cap
hol der 4C (5C) positioned on the substrate stage 4 (5), the cap
menber 30 held by the seal nenber 212 is released fromthe seal
menber 212, and when the |iquid inmersijgn region LR on the cap nenber
30 is noved to above the neasurenent regions 274 (275), the liquid

I mrer si on aregSRinalbhy thedneehent pdtle irsli age by the prroarR 1bndRegohicie thetsesond
notion such that the 20 liquid LQ of the liquid i mrersion region LR

does not @Kﬁra@@ﬂﬁg’iﬁ isWohectdiGo PG {deAs Card ﬂﬁe{/@& tB¥he it &HE’SPI@Ioﬁ the

stage 4 (5). When a non-effective area of prescribed wd

o 8 e PO e M L 18 %?E%:E%?ﬁ?%&f%ﬂ%
LR
Lo S D A LSO TEE AR TR e

and the substrate R The novenent paths of the first and
second’sulsstarafitee glﬂréq*é%a b3 alongthg mayemsakpath silicageddty thaarpwRad, atier
second cap holders 4C, 5C on the first and second substrate stages 4,
5 expl ai nexhi¢hy in te thivd eea 583} the apmdnd substetdrtatierfeistcsnneated tothrecdlider 88 and
exanpl es, and other configurations are possible. The position of the

first cap rh®ledes théEretrardd 8P If 168 thbswthehieat gats irigitel BNHe bREWIRIY thitlgn
of the second cap hol der 5C on the second substrate stage 5 can be

det er m nedean@ordidip to the novenent paths of the first and second
substrate stages 4, 5 when noving fromthe second area SP2 via the

third area SP3 tCRl‘&lQ%thfei' %i&d ?ﬁgr Sqr(%: cri ed x%cg %isn% Oﬁegoelds ar%élgjsgq et?rst

that the p05| tioning o 2O6h

the first seconds bstrate stages 4 beotlmz accordj

10 t hdOnovEiRie et leﬁﬁ%negﬁf:&s@?%%ld&{g%é%ow tosthecy Ghricorga ! ira
novenment distance is short when noving the first and second substrate
st ages 4, aayismlengthe mavemgnicpptispdicateditydhe prew Receaft@mihich inthgdhird
that the first and second cap holders 4C, 5C can hold the cap nenber

30 hel d byrdaiP3s del firatesubstrat@ dtage & isAtolhnéndabidi the slider 26 hied tnoves tb2hdafirst
enbodi nent is explained, referring to FIG 88 and FIG 89. A

char act er iasdal SP10floid¥he nﬁﬁ@ﬁféhﬂmﬁ indi@tddns theetrswinmat afted pR3cd
(5Fa) substantially flush with the surface of the substrate P held by

the subst {]:)?60%#?19% S&he AR Qéh'blpq Bt aﬁﬂ% \ﬁ(néf%ufercemé@mdq@ (B slider

di st ance I nal optica enent éh i's Tonger than

from g . Eﬁaé%:sn 8(tl§e|:32 par”f1 aréa o?{hm%lqlrg Qre% g%ﬁ% ayot%lsgttﬁéa ltn%ngglg‘I%%aﬁ:l(lnBlngteg by

| ocat

the arrow R1a, after which, in the third area SP3, the first substrate stage 4 is connected
to the slider 88 and moves to the first area SP1 along the movement path indicated by the
arrow Rlc to the second arca 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 areca SP1, and from 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



20 cap nenber 30 held by the cap holder 4C (5C). In the follow ng
description, conponents the sane as or simlar to those of the tenth
and Ilth enbodi nents are denoted the sane reference synbols, and
description thereof is sinplified or ofggted. In FIG 88 and
FIG 89, a fourth area 4Fa, substantially flush with the surface of

t he subst rsabsarfialiglpdraliyl tb hlee X¥hddreatmeving| eeweohithe Airstl aa fSiPfl tahd ditees@cond
4Fb, fornmed such that the 25di stance fromthe final optical elenent

FL is | ongeda SHPSR thoElotiiasé Sctibn an@andFiag bét@en ARG EESP Ofhd the
first substrate stage 4 and | ocated around the periphery of the cap

menber 30 Jhel Qa}géé%ﬂﬁnftﬁéé nfe2BoORbidehird%on At 1S, of the upper
Fof the

surface 4 irst substrate stage 4, a step is provided in
proximty to the,.cap holder 4C andt fifth ar 4Fh is faornme

Y o be 1 ower Dl AR g pmr Tt v e bOlRR T aft e SRt tafer
the cap 5 holder 4C. The fifth area 4Fb, which is | ower than the )
upper g ur Phcc grovided & diffesaipesitions on the figytppd second subsratsestagsh Acdtlaad is,
to the side surfaces of the first cap holder 4C and substrate table
4T. onSherfitshsubgirata skigs ¢ thafishcdpHal dediisis anpviiddd af thid fostth woinkr Ehe
surface of the substrate P held by the substrate holder 5H, and a

sevent h anglehhthe feroni®substien stagats thdisecohd taneRdd G koravidw dt itafirst
optical element FL is longer than for the sixth area 5Fa, are forned

on the secgnfr BELR!hALR ifdidl& @ ROHRGAL SQF%QHPF'IG B¢, RERIRBREN Of
the cap nenber 30 held by the second cap holder 5C. For

exanpl e, - waep b Iggn %é S eﬁéﬁpﬁh%nf%s sbRd 4a%%84s ('tS?I %soﬁggeditigor}n W% @E{i %}dcizra]l SP3

area SP3 1I's nove rom area rrst area

order .o cayse the fjirst c older 15 4C to | d cap nmenber _30

et ng et & 1 Tibaresih e B 1he ol 5 AT ot held 1 prveteres e
movenent of the first substrate stage 4 such that the fifth area 4Fb
passes undeingtighl athe seatimeamizn 2he| dBpihis meansele tipprfiem tha pwitching A

fifth area 4Fb, |l ower than the fourth area 4Fa, is provided on the
around t hepeapomefithe twd6utséhit skages AeS with thotvebeslidéss, 8 6a Bl itbthe tiiud arga SR
first substrate stage 4 such 20 that the fifth area 4Fb passes bel ow

the cap nenbeéxpdburbel thelitxt idsteRab isBdharcar be shdrt@e® RSl 2éduRfioin
passi ng the cap nenber 30 held by the seal nmenber 212 to the first

Cap o dek AR R PERRE R b MMObbt LA YRSy S Lot
sLageged. 5 b Lpukenhae S 0ehs, Pl M IR ANAS MBS SRR

stage 254 can be,shgrtened and declines in throughgﬁt %the
avai | abi | i(§§) RosHioned gp tlfq.ﬁélbg;@é‘agtageeé' (5), the cap member 30 held by the seal member

212 is released from the seal member 212, and when the liquid immersion region LR on
the cap member 30 is moved to above the measurement regions 274 (275), the liquid
immersion region LR and substrate stage 4 (5) can undergo relative motion such that the
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-effective area of prescribed width is defined along the periphery of
the substrate P, contact between the non-effective area of the substrate P and liquid LQ of
the liquid immersion region LR may be allowed, deeming that there has been no contact

25  between the liquid LQ of the liquid immersion region LR and the substrate P.



141 apparatus EX) can be suppressed. That is, when the cap
menber 30 held by the seal nenber 212 and the cap holder 4C on the
first substrate stage 4 are opposed in order to have the first cap
hol der 4C hold the cap nenber 30 beingifhel d by the seal nenber 212,
as explained referring to 5FIG 74, the control device 7 noves the
first substrat e Tht ageerhentpatiiorifzbniist aw seecd urbstrate stageh 5t andsthe
substrate table 4T at a prescribed distance in the -Z direction

rel ative tpasitibging@athesioed sédohdasag hbRletsiC, Gapoe TRt 230 séhd stdstdie
seal nmenber 212, such that the seal nenber 212 and/or the cap nenber

30 nel d Db, CABPIRRDED i3 holfaanaty B LtobRRnld EAmAMISLEAD R, and

stage 4. referring to FIG 75, the cont vice

and the 1 OVEE c%%pgsu%%foﬁlgfa%eﬁsﬁefé?%ﬁ@% A REwb aPocsgS BARsGAER MO ne

seal nenber.  212. In this operation, by controllln t he novenent of
the first Subsbiesiage 4angd he positionof the seond cap helferyean hesesrngsubtrteon

the first substrate stage 4 passes bel ow the cap nmenber 30 being held
by the seatagaérebrbe determinké acaonding toothe mpwement paths aflibe fiigt aiid sscondn of
the first substrate table 154T can be nade snmall. That is, if the
upper sur fsalestracd stigdee 4f $ méien empidpofreie theldscoisd 05 8P2 ehwatle trtered $RBto(the
the -Z side of) the lower surface of the cap nenber 30 held by the

seal menbefstaie SHNENn QYRACAMIEY iSRS the Héélﬁ&ﬁngsf B eﬁrs%taka& tséc%h@ cap
table 4T (the fourth area 4#a) IS p05|t|oned on th upper sid

the +2 s 881dJ4C. A% GP e%éf%ﬁ sedbnf Sk %{g%g 3°8he BRTY %Emd@%‘;&e

is no coII|S|on menber he se
with first sub 4. and th ubstrate ;
move 1A haid BERTAR arsef ﬁ“&ﬁg‘gﬁtw‘tf‘oﬁiwf g i ot BRSO e s Bcesg st
bei ng held by the seal menber 212 to be opposed to the first cap
hol der 4CWhegmeving thefirga04d sergnd sebstale siagebdr 5 Somatha thirfkareg PRI t%taa first
hol der 4C to be opposed, the anobunt of novenment upward (in the +Z
di r ect i onypreafSRlhe ofder ghat shelfsst atdsestraigap holderstd@eiC tam Hold thg chperecdopr
menber 30 and the first 25cap holder 4C into contact can be nade
smal | . 30 held by the seal member 212.
<12th Embodiment>
15 : Next, a 12th embodiment is explained, referring to FIG. 88 and FIG. 89. A
characteristic of this embodiment are the facts that an area 4Fa (5Fa) substantially flush
with the surface of the substrate P held by the substrate holder 4H (5H) and an area 4Fb
(5Fb) from which a distance to the final optical element FL of which is longer than that
from the area 4Fa (5Fa), are formed on the substrate stage 4(5) and located around the
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 F1G. 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



142 FIG 89 shows an exanple of a case in which a step such as
that shown in FIG 88 is forned in proximty to the cap hol ders 4C,
5C of the substrate stages 4, 5 in the above-described 11lth

enbodi ment. In this enbodi ment, when thggfirst substrate stage 4 is
noved fromthe third area SP3 to the first area SPI over the novenent
pat h i ndi datned dn thy firdt sulwstratstdge 4 mdRbGtedB&pundthe pdaphdryp of tiesap meenber
cap nenber 30 being held by the seal nenber 212 to be opposed to the

first cap 3ndettesy the firithep hbldehd@r eandf) of theh@poEdriee a8 omleffﬁbtlswstfalf@
arrow Yl. Specifically, the fifth area "4Fb is fornmed so as to foll

%t %1912‘;408%%%?.‘4;% b Mprblided 1fHg Eﬂﬁéﬁg&é’qﬁﬂ‘ﬁ? uiPtheitbl s
10
bei g hel domySEeaTEEEs foefeeﬁ@@el%ﬁppeaﬁur R A o e STRERE B

first cap _ hol der 4C | arly, the control device 7 can
controb t heldedenethe Bfharrs @éewh&hgﬁmqr &hap the upper sudaretpfihpgappranber

seventh area 5Fb passes bel ow the cap nenber 30 being held by the
seal nmenb&d, BIormmdee astiebe earmedied b e satesusfhcage f Thefirst ¢capdwédir HE antle
third area 5P3 is 15noved fromthe third area 5P3 to the first area
SP1 i n or debstiat @blesld. t he second cap hol der 5C to hold the cap nenber
30 being held by the seal nmenber 212. And, when the second substrate

stage 5 is nmovedihiiay, hiRgd El'eﬁgF@rsﬁBstaE&R;ﬁllg(?luEH%ltfh'tﬁ@&ur?arcgaf BRLukAfe P
the novenent path indicated by the arrow in order to

cause the,s I

by the seahl Eﬁ@{;@ '?1%?9% k%%efgrﬁmalﬁd Q?%vgn%l(r)b?seveﬁ reaagﬁggélg%ésg&cg
follow.th arro rrbr 30, .bei hel e se r
22 CaR vt P ptsal BEEBRTIr S THee" UBBJNAE S Sl &ggs el ot
Exposur e of the substrate P on the first substrate stage 4 (second
subst r at e s§teRgsUByrafesstagsipanst leeated sreuediiierpsriplary 96 thsern gpamdica 39 held iy
first cap holder 4C (second cap holder 5C) is released fromthe cap
hol der 4Cth&€rondeny lmldee5Chei ng hel d by the seal 25menber 212, the
first substrate stage 4 (second substrate stage 5) is noved fromthe

first 143 ar eaFoPdxdntlé,Rehehhhe Hrsadair83tagehigositiofe®iadhé HXA &&ESP3 is
control device 7 controls novenent of the first substrate stage 4

(pecons SuluakasSats Sy 3ve ok 48 b o ot
<13th IE nbgf@ tmT‘lo Jthe cap member 30 being held by the seal member 212, the control device 7
controls the movement of the first substrate stage 4 such that the fifth area 4Fb passes
under the cap member 30 held by the seal member 212.
A fifth area 4Fb, lower than the fourth area 4Fa, is provided on the around the
cap member 30 held by the cap holder 4C, and by moving the first substrate stage 4 such
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



5Next, a 13th enbodinent is explained, referring to FIG 90. In the
foll owi ng description, conmponents the sane as or simlar to those of
the tenth through 12th enbodi nents are denoted the sane reference
synbol s, and description thereof is singiified or omtted. In FIG

90, reflecting surfaces 2Kb are provided on side faces of the
subst r at e @ptrahis&EXkantbe tiygpréssedt substrate stage 4. Simlarly to the
tenth enbodi nent, neasurenent |ight to neasure position information

in the Z-axis dimaechki @hed @ c Z;hfheﬁibl’elsm R&1BBY R s%a%eﬁlﬁeﬂzl(z%la&ﬁé &ipe
table 4T) is emitted froma Z interferoneter 2Pz. The refl ecting

surfaces de2 € g Y Egs‘?g%t%ﬂa%t#apg? 484 d écﬁ&? ﬁb@rﬁgﬂg htaog tHcecH'fEt c?ib B61der

faces of the substrate t orne n substanti a

rect angul The f|r a der 4C.i Si oned

Cor ner on T OR U abdTantdr 1) Epb s S %&%&Héyrﬁs&ﬁwln&ﬁ@w&
the two adj acent side faces, anong the first through fourth corners
El to B4 diGiTre laﬁp@étﬁmk@wca‘cmw%he fird subiyater shags 4 iathosizantal direcipng,
90, reflecting surfaces 2Kb are provided on the three side faces

ot her t harwitththe fixstshbitrafeatoble(dIhat agireberibatdistance inhlee -ZXdisdctien reldtiveitd¢he
and -Y side) anong the four side faces of the substrate table 4T; the

first cap sealanbetC1L and ot dgsimainbe?®) hdle blithSicaC@emser H2, sddA@hdtitkiest
corner El is a corner at which a reflecting surface 2Kb is formed on

only one %leﬁ‘?nélﬁlh# 1Y aﬁ&/gﬁ?he%ﬁp RnitRE3 @Hblﬁq)griﬁe %ﬁe&ﬁ&eﬁ 2(doBEntls

faces on the -X and -Y sid 0, afifth area 4F

s providee ga Liie rﬁe@&reaw&ﬁg 7 Euflitd orpliRg i B s ltkdpide e

fifth area 4 orne so as nec iTS er

the 2%side fac ( he -X side f on.wWhi ¢ o reflec surface 2K
o°t onled mate iy bR Sti‘ﬂ?tg Pated e Qnslibrneet \nais can Bolder 45’
For exampl e, when the first substrate stage 4, positioned in the
third aredolshe ¢ap merber Yrhsing ek bhthecﬁe@lrléqn@@lﬂo Ihihis epesatioar Ba

SP1 in order to cause the first cap holder 4C to hold the cap nenber
30 bei ng hehuolhyg tHeanseatentrofithe fir@ kRbsttakestagerd sueh thke vhee Rty aca dBbr ol s
novenment of the first substrate stage 4 such that the reflecting
faces 2Kb pgp@s8ed on the first substrate stage 4 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.



under the cap nenber 30 held by the seal nenber 212. In FIG 90, the
arrow Y3 indicates the positional relation (novenent path) of the
liquid imersion region LR forned on the inage-plane side of the
final optical elenent FL and the first jgubstrate stage 4. 10By this
means, even if liquid LQ being held between the final optical elenent
FL and the cap FGIHEYshdlsheledarhyleolie casah whictbheste hikhvis tieat Showe akl1G.
when noving fromthe third area SP3 to the first area SPl, by

control | i nig iERURIvE M Bﬂ»&irhﬁfatd‘ thé Shp BIBSE yat scsﬁfﬁgaesuﬂst%ﬂ@&a%é@ai, 5tiRee
reflecting surfaces 2Kb do not pass under the cap nenber 30 held by

the seal %Hpuﬁ?es%ﬁ‘gedzagﬁ' ?@gﬁ@m%%htelnﬁ thi€ BfbB@inldnfl Wifkn R £ El.ﬁ)gté'flte stage 4

refl ecting surfaces probl'ens can be suppress

Simlarly, when Vi f.romt irs rea 1 to.the third area. SP
by cont r oiif TG TR BE ALY fuh? Fird ol 90 v e vl el Ficaled
the reflecting surfaces 2Kb do not pass underneath the cap nmenber 30
hel d by t H¥ tBgamrowanyef16180, ipguar fofcapsethe gan membprn brirgihed bydesseahe
final optical elenent FL and the cap nenber 30 held 20 by the seal
menber 212nemebes 212 té bakppoacthwsthe Arsttap haddéred(Kithgyfifth quea dFb @@ foomedheo as fo
reflecting surfaces 2Kb and ot her probl ens can be suppressed.

Wien the fiblew tieaprdwolder Sgéeificullps v figi@dirat 4RBNe fdrinfedtso @ A1t a line
reflecting surfaces 2Kb nay be provided on the three side faces other

than the -c¥nsdcdfp RGRs( QP Holter & on-the HARGUBENa) s@a_‘:'glefﬁl%gﬁi]bne@fﬁocﬂg tHhifde

four side faces of the substrate table 4T. 25SimT1arly for the second
substrate | de of at A5 table
3T, el edlrng rat sl e R ATES s ech e hiRE By g e
seconq_.cap, hol der 5C j rovi ded at the coner at ich areflectjn
Face 3o R b 0 ES R rsg R a0 | 20 e mere pidTy pesed Dhhe
anong the four coners El to E4 of the upper surface 5F of the

subst r at e firgispp helfer 4fhen for exanple, as in the above-described tenth
enbodi ment, 5the second cap holder 5C is provided on the first corner
El of the upper Ssuildrhg éheSiontd] ddvecesiibamtaoatrel thablogemént afelid econdgibstrate
surfaces 2Kb are provided on the +X, +Y, and -Y side faces anong the

four side staagasuel thihh@esehsitt abesrapisedelow Ehélﬁgtrﬁ@‘nﬁe}(BO‘b}ﬁng%ﬂi Bythe
side faces; and when, as in the above-descri bed 11th enbodi nent, the

B S
provi ded on, 0% cthe Mird 339 spY 16 1%l AGESsp P Qlertth Savs'the cond cap
holder 5C to hold the cap member 30 being held by the seal member 212. And, when
the second substrate stage 5 is moved from the third area SP3 to the first area SP1 over
the movement path indicated by the arrow Y2 in FIG. 89 in order to cause the second cap
holder 5C to hold the cap member 30 being held by the seal member 212, by forming the
20  seventh area 5Fb so as to follow the arrow Y2, the cap member 30 being held by the seal
member 212 can more rapidly be passed to the second cap holder 5C.
Exposure of the substrate P on the first substrate stage 4 (second substrate stage
5) is completed, the cap member 30 being held by the first cap holder 4C (second cap

holder 5C) is released from the cap holder 4C (5C), and after being held by the seal

25  member 212, the first substrate stage 4 (second substrate stage 5) is moved from the first



and +Y side faces, anong the four side faces of the substrate table
5T. When novi ng the second substrate stage 5 fromone to the
ot her anong the third area SP3 and the first area SP1l, by controlling
novenent of the second substrate stage14s such that the reflecting
surfaces 2Kb do not pass bel ow the cap nmenber 30 held by the 15seal
menber 212readSPdrio slothird atdacihs, bhilk enkdagteorothe lcoupu detiQe Aebotréle muyement
the final optical elenment FL and the cap nenber 30 held by the seal
nenber 212f tedhetsdudrddd stafed (vadiribubbtedte Stakd b} ich tae tHee®itH 1ga 886 f ace
2Kb can be suppressed. In this enbodi ment, novenent of the

substrate , i i I ion of
Lo 0 Lo eBafiard SED) bRsEOED e it o o Sy B LEAmAF 2127

20prescrib €.:S s to be directed upward; however, positioning
of the refﬁggﬁgﬁgxgﬁgF%bes 2Ka can be optim zed, or novenent of the
substrate stages 4, 5_can be controlled so as.to press the .
adhesi on of | ?q o4t At er{lirf@lm@ft%e’fnlﬁa@a?fg 038 Ui dn trallowing
irradiated with neasurenment light in order to neasure position

i nf or mat i @Asariptipmeoppodenteteisams appr simelas ipiboseanfdheendigbrongh § 2thFor
exanpl e, when reflecting surfaces 252Ka are provided on three side

f aces ot hembbhiaentswe deficdedithe kane refaeng: dyhebolund désdeptiddthefcatRs of
the substrate table of the first substrate stage 4, and the first
substrat e sihRd4%r bfmifided fromone to the other anong the third area
SP3 and first area SP 1, novenent of the first substrate stage 4 can

be cont o119 oyeind et chellgsiigaswe gl sk arn et v
SRR G I TR AR oA N
enbodi rTentlisghfatlé)(?neasure position information in the Z-axis direction for the first substrate stage 4
(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  corner on which a reflecting surface 2Kb is formed on only one among the two adjacent
side faces, among the first through fourth comners E1 to E4 of the upper surface 4F of the
substrate table 4T. In FIG. 90, reflecting surfaces 2KDb 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 E1 is a corner at which a reflecting surface 2Kb is
formed on only one side (the -Y side) among the adjacent side faces (the side faces on
the -X and -Y sides).
In FIG. 90, a fifth area 4Fb is provided on the upper surface 4F of the substrate

table 4T. The fifth area 4Fb is formed so as to connect the first cap holder 4C and the

25  side face (the -X side face) on which no reflecting surface 2Kb is formed, among the side



denoted the same reference synbols, and description thereof is
sinplified or omtted. In the tenth through 13th enbodi nents, the cap
menber 30 is held by a seal 10 nenber 212, and by form ng a gas
beari ng 220 between the cap nenber 30 am the seal nenber 212, the
seal nenber 212 holds the cap nenber 30. In these cases, the gap G
bet ween t Hacek ofvdhe ssbstfabcblef4Tt he seal nenber 212 and t he upper
surface of the cap nenber 30, that is, the positional relation in the
Z- axi s directi oBobelagRe) Wi thefist SRRt s 349 itidiRd ¢:@ thetBind glea 803 is
mai nt ai ned, but there is the possibility of 15fluctuation in the

relative We&'ﬁ%ﬂ%%ﬂfthﬁ&‘&reg%@h té‘ﬁﬁtfﬁﬁ #dLSPN G rtg%%% Shrst BaptHAGdeXY

directions. Hence providing a regu ating ne supp esses

el mombdr & 6% B aefnd Gabk B0 ThEReh ket tfie%&eﬁdeafce

seal nenber 212 fluctuatlons in the relative p05|t|ons in

di r ect P onSOBFOlE MOVEBEDt QR rst substrais gtagad suelhthabibs esflesting, éacas Bipb pss
20 seal nenber 212 can be suppressed. For exanple, as shown in FIG
91, pi n- shager thepdpemembeBockehd by thersesli edber2 12he I Blie POsthe haow Y&X  t he
seal nmenber 212 as regul ati ng nenbers. Pin-shape nenbers 120 are

provi ded damnditdes thepeditisisl tda@nyindvemesgath)rafnieliqud dnSersas rfegion LR
surround the cap nmenber 30 held to the | ower surface of the seal

nenber 21ZymRAdimsheRea Sidd@Bha figalupRichidgsn it FLhedlievesst Msfr@t@ e
of the seal 25 nenber 212 enabling protrusion and retraction; whe

the cap ngggga 30 is being held at 147 the |ower surface of the seal
menber 21 he nmenbers protrude fromthe | ower surface of the sea

menber 212, and n the subst the first econ
subst 13t 6 bt age P8 migps GHRR SdAHFLL Qe ediadl besipmBe A tsakslsgen
menber 212, the nenbers are accommodated within the seal nenber 212.
By provi leEganﬂ dbg tapmergberSdiet by, tagisay) membrs R 1 pivere tedpek. ven aray ingipom
novenent in the XY directions of the cap nenber 30 held at the | ower
sur f ace ofthe third seeal SA¥enitley fidl &eg SR 1.0y contrpiligireaenient afitie firssultstratche
above- descri bed pin-shape nenbers 120, or in place of the
stage 4 such that the reflecting surfaces 2Kb do not pass under the cap member 30 held
by the seal member 212, adhesion of the leaking liquid LQ to the reflecting surfaces 2Kb
15  and other problems can be suppressed.

Similarly, when moving from the first area SP1 to the third area SP3, by
controlling the movement of the first substrate stage 4 such that the reflecting surfaces
2Kb do not pass underneath the cap member 30 held by the seal member 212, even if
liquid LQ being held between the final optical element FL and the cap member 30 held

20 by the seal member 212 were to leak, adhesion of the leaking liquid LQ to the reflecting
surfaces 2Kb and other problems can be suppressed.

When the first cap holder 4C is provided at the first corner E1, reflecting
surfaces 2Kb may be provided on the three side faces other than the -Y side face (on the

+X, -X, and +Y side faces), among the four side faces of the substrate table 4T.

25 Similarly for the second substrate stage 5, of the four side faces of the substrate



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 ment isgxplained. In the follow ng
description, conponents the sane as or simlar to those of the tenth
t hr ough 14tbie éTheflectingtfscear2d bdea ptoniiediva throridedhies emdahs yorbod sap Hadder
description thereof is sinplified or omtted. 15In the tenth through

14t h embodORMSuiddd R (kSRR @i r‘é’ﬁ@cth@ fdcd 7K 1isHoRREd bP&#Ely one among
posi tional relation relatlve to the sea nenber 212 by a gas bearing

220 forneq g\f“l;chac{JanQ?j\%f &%%hQEfT% ﬁﬁ?@fth%ﬁ?ege"s‘g%%% of2S

a holdlng evice'to e presc

positional rel.ation if the ca nbe 0
on be.noltlF SRS %Psp‘%sn & < gmRiees wjfﬁé shsverdsStied i dodieest
between the final optical elenent FL and the cap nenber 30, then_an
ar bi t r ar y RofePihFar At Sbnis peovadrsiandde firsy FO@%EE'E) péthepgeryrigenaF of the
device 170 shown in FIG 92 has a novable nmenber 171 which noves

rel ative tsobdtrate eblel5STheaflsetinPa@{acemiKlaarsprovided drothe +X72Y, pndvi sids facas
the |l ower surface of the novable nenber 171 opposing the upper

surface ofanidng tkafoulEBiab €ices0f thakinlsiraieashle FTChiadihe HXE - X 2ghdveEnbide fa20s;
A plurality 250f (for exanple, three) novable menbers 171 are-

provi ded, Jhatafedlastif tﬁé%o%‘ﬁéécﬁ%e@fl lt%l rE&@bo&ﬂ'@en“? aRt serE%HéP@a?F l%l@er A is

support member 173 correspon ing to novabl'e menber

provi ded }Em&ﬁ: It efoﬁ.l?tﬁ% Hier Eg%f upﬂ%‘3 nsgP Ei%%%f th%%ﬁbs%?ge tal\alfe%%

devi ce 17 rives nova axl's
directi

the suBporth iR ec%%zgﬁatr«{‘ﬁe?fﬁﬁﬁﬁéft@”ﬁgbﬁﬁéeﬂ%ﬁmdg;zf’cra%'&%ﬁ Sk

driving device 174, the control device 7 can nove the novabl e nenber,
which is laadeNaide fees,amens therfewnede fages ofithe substratetabile 5T, directi on.

‘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



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 that4ghe novabl e 10 nenber 171
does not strike the substrate R Wen using the hol ding device 170 to
hol d t he daqesmwtHzeub8tite tahle ofoind fixst substrate atage dsasl the@rsd substmag stkpeidde
174 to |l ower the | ower surface of the novable nmenber 171 bel ow t he

| ower sur friaé&RdGfont be ®aBE offeiMfbn2thd tifisd SROWP3 iafd FtLarcd 3P 12MdveEas of
the suction hole 172 provided in the | ower surface of the novable

nmb 17 '
30, 15The BoOSh Lo Hasar. 17in Pe OB RSPl FPEeRls EEOR T bosy
the drivi deyi 174 173,, but f le b
connect ed TS s PR TSR PR PERRSbe FRETERBFEZ on opt ) cal systom PL.

to a suypport frame FC, or to another support nmenber (body or col umm
of the’exadtyBmBpdimentus EX) supporting the lens barrel PK. When the
cap nmenber 30 is held by the holding device 170, a gas bearing 220 20
may be fornmed bétextan 4thembwhimentorbeplaided amdhe fdlomans desabptior30, or
may not be forned. Wien a gas bearing 220 is not fornmed between the

seal menbebmpdderanthetshfe aapr dimitaeto tBose dffiee letthethroudh fl 3hentfodihients &l
menber 212 and t he upper surface of the cap nenber 30 may be brought

i nto cont aghoeted the same referenEsEFrAGIIIRNG ded¥iPRoh Blerdf Wﬁ‘ﬁhﬁ&?oﬁﬁﬂitted.
e

menber 30 is formed froma nmagneti'c 25(nme material, as t

al ) |
ol e o BB TSIARE RR  f

positional relafion evi ce

neca. 10° el RS ofing poive ki 0B YRS TR BOREr 26t R sl

enbodi nents, the cap holders 4C, 5C are configured having a vacuum
chuck mec m@qﬁﬂ%&ﬁe peal meanbendl Mol thezap membsr B rlalthessansoy, thelgep G
any arbitrary configuration can be adopted. For exanple, when the cap
menber 30 besvdenrtineldwier aurfae wh grestalonémiedral] P and tleripgkr surfase ofifhelvep der s
4C, 5C may have a nechani sm whi ch hol ds the cap nenber 30 by magnetic
force (usinigniser 3ogMetisthe fodHlidra Yolatldh iaaledZ akistdiRcakoy@weaste sqgd

tenth through 15th enbodi ments, after noving

member 212 and the cap member 30 is maintained, but there is the possibility of

15  fluctuation in the relative positions of the seal member 212 and cap member 30 in the XY
directions. Hence by providing a regulating member, which suppresses movement in
directions (XY directions) along the lower surface of the seal member 212 of the cap
member 30 held at the lower surface of the seal member 212, fluctuations in the relative
positions in XY directions of the seal member 212 and the cap member 30 held by the

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.  Pin-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



10t he substrate table 4T (5T) dowward (in the -Z direction) as shown
in FIG 92 in order to renove the cap nenber 30 held by the seal
menber 212 fromthe substrate stage 4(5), the substrate stage 4 (5)
is noved in a horizontal direction, asjandicated in FIG 93; but as
descri bed above, when the seal nenber 212 is flexibly supported by

t he supporhe weehanfEno? fli2fsealtthamigeri2d 21 the npagwrdprotrige frtuatthd loevensirfiet
of the seal nenber 212 itself, 15 and/or the weight of the cap nenber

30 hel d byfthesesiaabmp@Tel andll@he MY sGRUGER B M HEHrst BRERR1d Jidtrhe!stpaa,
the cap nenber 30 to nove downward (descend) by a prescribed anount.

Shoul d sug @oﬁ%smﬂr}ge Vr@m &ﬁﬂf@ﬁ%@ﬁﬁoggd bft m&aberiBLber 212

and cap nenber es shou e consi ed 1n optimzing the

novenent anmount of the sypstrate tab 4 5T).j.n the -Z direction.
Sueh hat rEPRatebRgun B aEhEmbEr f | Soridik srieif Mg B8 paine
strike the substrate stage 4 (5). ) In_each, of the

above- fles ER¢HRIE-shanf Hembers 4 % matIn@hBulE Aehdigcclioppokihp sar membenhihhedy
212F supporting the seal nenber 212 may be provided with a driving
devi ce (aet thatlowyr suhfacholtthé vesg nehes 2b candrebntrpligdd. as di scl osed in
Japanese Unexam ned Patent Application, First Publication No.

2004- 343114. 25Imadtiidh ©fthé bigovehkvaibde poi-singpd neitidhs 110, oighplddetds the
enbodi ments, the substrate 150 tables 4T, 5T are noved upward (in

the +Z di LaCiH08mdifees FAtSprofbiohda dgkessdak nﬁ?%e%@@viﬂ@rﬁ?ﬁhe Afpdrel d
by the seal nenber 212 and the cap hol ders 4C, 5C of the substrate

st ages 4, t.act LS
supportin§§?ﬁ%(§g% aﬁéﬁ%ﬁ? S?Z&ﬁ%g F%yggg%ﬁaﬁ4ﬁ&§B§#%§ﬁﬁgQ%g€¥@§&%§E
drive_fhe al menber % 2 in the 5Z-axis direction, such as discl osed
in Japine® ﬁ@ﬁ@?&ﬁ?ﬁ%ﬁ at ent Application, First Publication No.

2004- 343114, the seal nenber 212 may be noved downward (in the -Z

di r ect i on)<lI5tfEmbedigent>hot h t he substrate table 4T, 5T and the sea
menber 212 may be noved in the Z-axis direction. Simlarly, when
causi ng t he capNest, dddthdémbdsiGnent is beplsinbdt rlattke &ilagengldesbripgtind, t he cap
menber 30 held by the seal nenber 212 to nove apart, 10 at | east one

anong t he cetipshdndd @i $4rB@8s & sifiland thdle oTed tenBNRRLgR 1&hGabobEndHRy A
in the Z-axis direction. In each of the above-described tenth

t hr ough 151%%@&*’%%%%1%%8{ | fdie agélecﬁﬁ[m&{ Bh%&o??éﬁ%pﬁ@édio%iﬁ%

seal nenber 212 (or by t ding device 17/0) 1s

28' ?g 4ics( 50). i &1% t(‘i’mﬁﬁu&?ﬁl 4R errﬁg%%en s?thtf):%ia}r)] glerr]nel\ale%& Ya8h&13in QOl .

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 1n 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



15 held by the seal nenber 212 (or hol ding device 170), the | aser
interference system 2 and neasurenent device of the second driving
system P132 are used to control the positions and simlar of the
substrate stage 4 (5) and of the substnage table 4T (5T) such that
the cap nenber 30 is held in a desired position; but, as disclosed in
Japanese Unanaemieed]Pat Astppppinemben 613, cofiessindRightb itlsab vabléNmember 171 is
2004- 289128, a sensor or simlar to nonitor the 20 position of the

cap menbe ?rcﬁﬂi&@cbﬁ th ¢ £hed of ihe sedldhedmBed 202) AdtaBiveaPddRedde, J8ichirdes
prescri bed position of the cap holder 4C (5C), or in order to hold

pr | 4
ol di ng o0t E8 A poyeeP A O v B R e TP e
ith | i ght EL iLth_|ight t I .
oxposar 6 1Y g el pecleen i solboel e L e BP0 e Tl B v

or simlar), may be positioned on the upper surface of the cap 151
menber 2 30 eV ipg dedss bt theeutirkdrvifes’ samymes the proyable anapthen wiHeh Bap
menber 30 is being held by the seal nmenber 212 (or hol di ng device
170) . lateralTtpethe sepliimgniber 2 12, émdte vefticehdiredtioue enbodi ment's conpri ses
pure water. Pure water has advantages in that it can be easily

obt ai ned i n | ar ¢hanapbsihy thetsuberitcR nidkicdndiol Bevhedr] asds hid digyving astice 174
etc. and in that it has no adverse effects on the photoresist on the

subst r at e (Préide 198 iV 8010 Bldntitk 18] aImRNha thd RIER SlrfacBlof thel o BB hik@Ber 171
pure water has no adverse effects on the environnment and contains

very few i i td 0] h

sur f ace. oft PHLehEE e I ARER ytho PR 20 BER O R IRR IR e
provi ded on the nt end surface of the_projectio tical, s em P
D 100 e e 171 808 Rl S S Pank " wheR G b helline GRS Y70 el
water (water) wth respect to exposure light EL with a wavel ength of
193 nm i s thfeapimember 30, e cppirelidsvieadaisomide drining dexice det tq losier thejlgwer
(193 nm wavel ength) is used as the Iight source of the exposure |ight
EL, it i s spdssidiltes movailomembet he bedwe tlenlgver sufaté nf thelsedl mamnber 212 as
approxi mately 134 nmon the 15substrate P, to obtain high resol ution.

Al so, the sBepi th PIG. DDCHE visss 0¥ padtidadioly] 2RRbOMEdE! Bk Yower kTR, oftthat
is approximately 1.44 times, conpared with it being in air, so in the

case wher g,dvhaniQiidEhdre 7P s _'éﬂcﬁi%%m?ﬁ@h&lﬁ tﬁﬂ%?sﬁ%e??ﬂ?séagﬁ?ém 3gept h

of focus_as the case in mh!c IS use air, 0SSi eto
furt h?g I nereas %‘h& rr]n%vgl%ﬁgen{émcb%lr I?P%réolﬂlrleected to the seal member 212 via the driving

device 174 and support member 173, but may for example be connected to the lens barrel
PK of the projection optical system PL, to a support frame FC, or to another support
member (body or column of the exposure apparatus EX) supporting the lens barrel PK.

When the cap member 30 is held by the holding device 170, a gas bearing 220

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 member 212 and the upper surface of the
cap member 30 may be brought into contact.

Furthermore, when for example the cap member 30 is formed from a magnetic

25  (metal) material, as the holding device to hold the cap member 30 in a prescribed



of the projection optical systemPL, and resolution inproves on this
point as well. 20l n the above enbodi nents, an optical elenment FL is
attached to the front end of the projection optical system PL, and
this optical element FL can be used tojsagj ust the optical
characteristics, for exanple, the aberration (spherical aberration,
coma aber masitiongl relhigon to tbé sdahmeptber 213, iacieviep thic ussy siagmetielforchids magnet
that an optical plate used for the adjustnent of the optical

char act er ips bingifarPo HolBthRlcp ghiben3 @Ry Ga8luis&y/st em PL may al so be
25used as the optical elenent attached to the front end of the

proj ection opti @@gaﬁﬁq%bﬁkﬁ.g%%% tenhﬁ %ﬁ'ﬁ%ﬁ%&@h@ﬂﬁe gﬁ{ l?dé{{&ls

pl ate (cover glass or t roug the exposure

is able t S. en there is,high pressure t ween_t he

opt  cal ertShahersconiaured ot 4 YAE TP B PGB i B AT ptoeg 10 con
the substrate P arising due . to the flow of Liquid LQ _the 5opti cal

el enen? nd§ 'peasablydwld prypipitrary gpafimiration qapdepdented i sFarexapplenwhen be
the optical elenent due to the pressure, rather than being an optical
el ement t leap membehd0 rsepimekiiom a magnetit (metab magériglhibe athalders 4C, 5C may
enbodi ments, configurations are enployed in which the space between

t he proj ethtonmephiniat whiditieidsRhe adqpimbdesi) bamagodfictfbiee Susdst 4 AtagndP or
is filled with liquid LQ but a configuration may be enployed in

whi ch covelmigdiiss, which is a 10parallel-plate el ement, is for
exanpl e nounted on the surface of the substrate P, and the space

filled with Iiqy %ach%‘fthe above—d%lﬁggc; gela‘lﬁn\?m&%ﬁj@qgm &‘ﬁﬂ)od?%@%tgﬁﬂegm%%ﬁ%

of the above enbodinents I's con hé optrIca pace-on

the i e-pl ane si 0 optical , .ele . at. the end fi Wi t
1 qut 07 boke 955 Bt b5 cRBlae of i el 6 sk 6 D Hrderio
the optical path 15space on the object-plane side of the optical

el enent atemeie hagap Beabsiod @ held by the sepl mpgherk 1 25fiem thessupsirale sfages €3,
in PCT International Publication No. WD 2004/019128.
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



Note that the liquid LQ of the above enbodi nents is water (pure
water), but it may be a liquid other than water. For exanple, if the
| i ght source of the exposure light EL is an F2 laser, this F2 | aser
light will not pass through water, so ghg liquid LQ may be, 20 for
exanpl e, a fluorocarbon fluid such as a perfluoropol yether (PFPE) or
a fl uor ocaathest o5 ardabvehueartl dimahe i+& datebdor) gsqedd6. 1Hniwugler thantlekbs
case, liquid-affinity treatnent may be perfornmed by for exanple
form ng, ofenithe 3pQEkiBNthe Beat althdet 2V ik ﬂheea;]b héldbd 405 Ca kY dubktkdien of
a material with a nolecular structure of small polarity conprising
fluorine. i 4 ot A . i ; L O )
ﬁglgeﬁg%' dd Iﬁgmdkte cbitafl B PRGSHP lsﬁ:ﬁo?t Hedhani®m 2125 Sgt}%lﬂ% {éhg

liquids t ve t transmtfance 25w th respect to 't

1gh i fractive index. i gh i bl d
ot ar e SRR o AR R B S B R o AT AR

projection optical systemPL and the surface of the substrate P _(for

exanpl &, &otfds digeqtipn, such as disglgpedyindppangse HaetanypsdPatent ApplicatigngEiktt h

a refractive index of 1.6 to 1.8 may be used. Furthernore, the

opti cal elPuhkeatiofNor@0048471drinthd séal omnzbeyda? may bsrmevedulowmivatd GmitehZa
hi gher refractive index than that of quartz (for exanple, above 1.6).
It is to lkdaetttingd Ohadur&s bbitbrths slisirtiatighL40f SEachthetedl Amber 212 may be

above-descri bed enbodi nents, not only a sem conductor wafer for

manuf act Updigd & 8RM-£A9diedtRn. dSKhEaly, Rikn é&L&mg]ﬁhg tasRol8eHa%t satdn ther
a display device, a ceramc wafer for 'a thin film magnetic head, or a

mast er m%ﬁb&%%e{) s‘r?égfg‘iﬂ g ﬁﬁ%&g%@%%@émﬁ% %é{:aﬁ %n&“@gﬁg 2 to fbFe afaft!

be used. xposur e ap ion

ot o i PESY rHRARBBATS oA R 261 SARC PR LT T Rar 2 ogrria B '

pattern of the mask Mis scan-exposed, a step-and-repeat type
proj ect i of-Estpdiseftienappar at us (stepper) in which the pattern of the
mask Mis exposed at one tinme in the condition that the mask M and
t he substrate Plmeahsf did aboze-descaibed tehéh thimghdthagnebddimsnts,uelcashe val vy
noved stepw se can be used.
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



Moreover, as for the exposure apparatus EX, the present invention can
be applied to an exposure apparatus of a nethod in which a reduced
image of a first pattern is exposed in a batch on the substrate P by
using the projection optical system (f¢g1exanple, a refractive

proj ection optical system having, for exanple, a reduction

20magni f i cadmimen 36§ antl Besonhed meaknesmend map bk paformadedhanche ngp membeari)is
in the state with the first pattern and the substrate P being

subst ant i delny HlEbY BRAEN mdnbdr Ril 2 (G3DRing Bevies ERRNt [ nvention can be
al so applied to a stitch type batch exposure apparatus in which after

the reduced i mggeqfy fd Lath o @id H0 0 Elﬁbg 'Hﬁﬁﬁ%oh@){igﬁsqgutﬁg ?/ﬁtéeﬁ Pure

reduced i nage of a second pattern is exposed I1n a

substrate P, partially overl apped on the first pattern.25 usi n he
ooy ecti onvispiER a ke i hnelP PR SRateSuipinhd in B BRS AR bR dele”
the 154 substrate P_being substantially stationary. As the stitch
type expodtawiachpmeplyys, ok andinthaidt hasinoalvessp stiesth os thephaippesidondhy n
which at |least two patterns are transferred onto the substrate Pin a
parti al | y sobstraleapi orgthemphesl elearenits (hemse)ost¢.r alnendBitios, paquandrihas hy
noved can be used. 5Furthernore, at |east a portion of the above

enmbodi mentadveésdeffdcsOorbihe 2k drdgknt andCorRANO Stk Eevi i Piirdti dd SsCeEWah SisB g
only a single substrate stage, or to an exposure apparatus furni shed

with a SUQﬁﬁé&B&a&Icﬁ‘ﬁ%é@Jy tekeirng & nRBLikAL ¢and i SrfAESSHhE BBtidal
stage on which is mounted ‘a reference nmenber formed wth a reference

mar k, and i t oni S s di |l e
" SapancditreH g TP RbARR R R e R BT Ryl PEARG,
H11- 1;@400 gc%[]r esponding to PCT International Publication No. WO
1999/ 28692J€%¢hd Japanese Unexami ned Patent Application, First

Publ i cati on No. 2000-164504 (corresponding to U S. Patent No.
6, 897, 963) . In addition, the index of refraction n of pure water (water) with respect to

exposure light EL with a wavelength of 193 nm 1is 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.



The types of exposure apparatuses EX are not limted to exposure
apparatuses 15 for sem conductor el enent manufacture that expose a
sem conduct or el enent pattern onto a substrate P, but are also w dely
applicable to exposure apparatuses for ghe manufacture of |iquid
crystal display elenents and for the manufacture of displays, and
exposur e dppamatyussecbe oplatdyparabel plae {aover glhsstdrithne likd) throagnehich theads,
i mge pickup elenents (CCD), mcro machi nes, MEMS, DNA chips, and
reticles Qﬁp@@@$§gn2ﬂJ$@b@ngm@f t he abovenentloned enbodi nents, an
optical transm ssion type mask forned with a predeterm ned shleldlng

attern (or pha
P rane sston sutciaap a€ighigh phts ik BaReh L dhhi At A0 1ithy of e

examl & oSSR b R b FR e RSBl e

(Digital M cro mrror Device) as one type of 25non-radi ative type

i mage di sPPHAl &lsRBhmRYo§ rﬁXF6 flﬂﬁ‘lem&l%qeéﬁélhﬁtélﬁf%ﬁ neane wameng pt themptical
reflection pattern, or a light emtting pattern, based on electronic
dat a of a epmentdve toghbpreespe gattienthyn beingsr dptical elementihat drerbrocpatdde
present invention can also be applied to an exposure appar at us
(l'ithography sys$i edth offtiiecdbo®¥ pabesintentsy Bord1parA10a¢ ercaifl €yed i ivhich the
substrate P by formng 5interference fringes on the substrate P, as

di scl osed gﬂfe REAHR | e bl’%ﬁ? RGdn P& B@kdn? PalanfuR] éu?ﬁt:é Qf‘thg@ubs\’fge P is filled
2001/ 03516 I n" the abovenenti oned enbodi nents, respective

posi L1 on A1 06ATRS 1 BRLhOL o HEuTBSlS 194305300 105k BRLE B, Sh8eea

and 5 is measu an rn ce em
i nventjon is not Ilnlted ta this nd for, ex e ste
ouni OhdereurEpaTmet iyt gy Rppek i e e S Qq%ﬁ E% nebe
In this case, gpreferabl a hybrid systemis furnished mnth both of an
i nt er f er efecediled vithalitiidhQencoder system and calibration of the
measurenent results of the encoder systemis perforned using the
measur enent r esilihe propéctioche@pticdl eyftemen emchsyfsbheshoviviermbodimientsie sofiguned
control of the stage may be perforned using the interference system
and the 15athciAdepticy phlphdit@rtBbangeaflhye si@d ofihik 8pti A0 ERment 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 F5 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 matenal 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



Mor eover, the present invention can also be applied to an exposure

apparatus as disclosed for exanple in Published Japanese Transl ation
No. 2004-519850 (corresponding U S. Patent No. 6,611,316) of the PCT
| nt ernati onal Application, which conbipes patterns of two nasks on a
substrate via a projection optical system and 20doubl e exposes a

si ngl e shahd tlegaerstabic t/hik repbste dleghatorasidt sbatad batHeyprojectichastrichl system
using a single scan exposure light. As far as is permtted by

the | aw ofpr!dag tlesintack Sﬁth‘éraﬁlﬁfsftlfa'teqﬂ?fgf a6 (c8dhrign)t hi s pat ent
application, the disclosures in all of the JapaneSe Patent

Publ i cat i : Q.

ke o ted in t NSRS e FETSRd IO SR MR AERICR AR FI Y ARy b0°
| es, i ted herein b f . 6 As .

Goacti bed "SR RENE S BE i pimPl U BY BB oied B 8 05 g o

application_is manufactured by assenbling various subsystens,

i ncl ud? ng Yither highggdefraciiare dslesithan Bafof ffosexpmpedber® 1.0t he Scope
of Patents C ainms of the present application, so that the prescribed
mechani cal pr eclitg$ tnbe mitetthai asdbr prostrats iPof eacdoohe heale-esethedi on can
5be mai ntai ned. To ensure these respective precisions, perforned

bef or e andmbdbdiientd)nst @ € RBhicoAd&terdjafel e Alapufaetfuriag Al seiiddadeqbd dedice,
precision with respect to the various optical systens, adjustnents

for achi eyngsJ RN HHratP FHS cﬁ%ﬂ% Wivide, b @SRREL whidr FS hEY fiilﬁluﬁlagnetic
mechani cal systens, and adjustnent’s for achieving electrical

preci si on, W ) i . electrical sys . Ih rocess
bt “assenbiyid BohFEREF b ol il Rt EhER: & Flotib8 e AR BeRiffis
inclug s nmechani,cal connecti ons, E ectrical circuit wiring ,
connecfions, ai ASPHPISPAFES APRARIPE B 5 A RWBR &SSP ScaR byYPe SEARYE he
various subsystens. Cbviously, before the process of assenbly from

t hese var EERASUERAPDYRRIUSBCANBINE SEEPRXP I Whishapplersanelsonqusbrraoving thetmpask M
processes of individual assenbly of the respective subsystens. Wen

t he proceasd tife sassedP, \thd patteheoethp amsk &1 sppai-atposed aotepiiidhepaatypeus
subsystens has ended, overall assenbly is perforned, and the various

preci si 0n§rcﬁé@ioﬁﬁ:§ﬁdﬁﬁﬂe dpardbesRYPA I RhidR B Rt FThemebloMEis chdsed at

that it is preferable that the manufacture of the exposure apparatus

be perfor gadiin if if! c%ﬁ&iti'bﬁ‘?tg%t :tteﬂ: J%Ek% Ali%hd SMRELBPULEstafiiRryI G B8 OF

cl eanliness, etc. are contr

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



As shown in FIG 93, mcrodevices such as sem conductor devices are
20 manuf actured by going through; a step 201 that perforns m crodev
ce function and performance design, a step 202 that creates the nmask
(reticle) based on this design step, ajsiep 203 that manufactures the
substrate that is the device base material, a step 204 including
subst r at e sphatmtsB beigg sutspmtisllc Statenaay. priocths stitch agpeesxposes ajifaeatypqtit er n
on the mask onto a substrate by neans of the exposure apparatus EX of

t he af or errptan@neethdPpaOQ@Eure Apparatds BRI RERE St feddt t#6\paItaRAL A tidfSferred onto
exposed substrate, and a process for heating 157 (curing) and

etching the developss a?ﬁ}%ﬁh& %@@ﬂacp?ir%%&%r,aaﬁﬁ B ubéstgﬁtéf-‘ i ée@ﬁéﬂ{ﬁll 9
treat nent processes such as”a di cing process, a bonding process and a
packagi ng_pr o ess% 20@, and an inspection step 206, and so on. 158
CLAI M 1M 8@% %H¥3‘apparatus t hat exposes a substrate via an
optical nenber and a |liquid, the exposure apparatus conprisin

a firs? nover t REHhSFRWES af leas] arportden ofrthe abavg thwsoﬁ?gﬁppﬁéd to

optical nenber the liquid can be held; a second nover that noves
i n a second expaureappatasisweopnsingenlynsinglssubgitaiesitgepenioem expesuré qui d
can be hel d; and a prescribed nenber that is attachable to and

det achabl apparas daaihal witha shbstsite s1mpeabr Reldinghesub e dnda\nidasuraiment
that, in a state in which the prescribed nenber is renmoved fromthe

first novefasanf whids hitinfAGoRrdRY Mem RS FRRA Wi £heraeskdhskontd cal
menber the FIQUId can be hel d.
various 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



2. The exposure apparatus according to Claim1l, wherein, when the
first nover withdraws from an opposite position to the opti cal

menber, the prescribed nenber is renoved fromthe first nover, and
when the second nover withdraws fromthes opposite position to the
optical nenber, the prescribed nmenber is renoved fromthe second
mover.  3refldv€orpposty @ adjyhacmittisg paaon,biasgl droelettainie dat®of 2patite tochen,
when the first nover withdraws from a opposite position to the
optical nmg d MidYeRise$Cri bed menber is renoved fromthe first nover
and the liquid is held between the optical nenber and the prescribed

menber, and whe I : ! I i '

opposite positi (?H&F%F@E%{hgﬁf %Sclgtl lﬁﬁéél%grc?}?gﬁé b%rﬁg@gérﬁl t%gg %%gbr?g%rgp?gmms
attached tpo.,the second nover. 4. The exposure aratus _according.to
any one. ofTEPERRY DYGISVIG SYRAHS LHEFATS PRRLPHICILoN fOVBIaB iy RETing
second nmover can nove while holding the substrate. 5. The exposure
appar af us iederensaginges @ Ge ﬁvbﬁtrawrlg agflisclased igupxpmenin BED Antematonad

bet ween the optical nenber and the substrate held by the first nover,
i s noved tPabbettmedip. W@ 20pt108a168renber and t he prescri bed nenber

t hrough novenent of the first nover, thereafter, when the second

nover is positi ong@ abovihagiened ethb®lifnkehits] reffe¢ave pésitorORRRati®n for the
position to the optical menber, the prescribed nenber is renoved from

the first mNefcandnl theAhbAsEtat 4 58 5 A 3%:S660LnTRY Srerrd

t
t hereafter the FIQUId I nmer st on noves from between gﬁe optlcaesxée er
and the prescribed nber 1.0 between the.optical menher. _and the
SUbstrat o (B B EhBeaRientia LRI S8 RE MR sRETRE Rt e
nover. 6. ~The_ exposur pparatus.  according to any one of CJains 1 to
5, whéPei h*{h%%eq%sqafer@f tRgy Biovi ﬁﬁ%gqqhi dna eawegpp@stiwasea
position to the optical nenber, prescribed process is perfornmed at
t he secon@referably gdudiidisysien iafuraisiedvdhbothoYianiiaarieicnes HEMLPPowi t e
position to the optical menber. 7. The exposure apparatus accordi ng
t o C ai m @necodeesysidin,tang cplitesiisn dittle preansasemaaiult 9€ thermmasder sysena is
surface position information for the substrate being held by the

second ”D‘ﬁ@ffoz\fﬁédhﬁiﬁ_/g tAB e eabuireMemtiredultd BE the inBrferbi€e SBRAS UNFoRBPAT at US
according to Caim?7, wherein, when the second nover is positioned at

the opposi _ L . ' A
subst r at 6 Thaf o EoAt R IR oL BN oREEP Blipe BrfifBHEi Al Bucklihg e |
positign inf%rnat'%on.t 9. The  ex osur§ ﬁfparatus according to any one
of < AP s CHCqdsT &YStey P EERangaaRIVO% UGB RO\ qui d i mrer si on syst em t hat
supplies the liquid to a prescribed space between the optical nenber
and the prescri Bigconsaiae preseng Inveponeandan ke anphad fa WseXpose aPRagatuyas
Claim9, further conprising a holding nechanismthat holds the
prescri bedisslsedfor skarhplelimbPublisbed Jagnese JaehsipimodNd. 00466 B 0bet ween
the optical nmenber and the prescribed nmenber. 11. The exposure

appar at us (egaepslidige US. RatenoNe. Q61103 Ja) o8 the ROT klernktioriah&ppleatipn,ivahiclg
an auxiliary that prevents collision between the first nover and the

second NMDVEfbined fatteMs SROIHERs BRAALR \FiQ@tprﬁéﬁﬁﬁﬁﬁ)ti@al%?Qéﬁl[ gle via
an optical nmenber and a liquid, the exposure apparatus cofpriSing:

a fir §f) @}éﬁlélg ?ﬁt&ese%r? élﬁlglgl sﬂoﬂ'e%fghﬁ)éltg% flﬁ)s&gtg ap g&b\éﬁgﬁalmg Qaﬂ@gn}en?sing

optica can

a single scan exposure light.

As far as 1s 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.



160 a second nover that noves in a second area and between which
and the optical nenber the liquid can be held; and an auxiliary,
wherein a liquid inmersion region of the |Iiquid noves between a
surface of the auxiliary and a surfacegf the first nover, or between
the surface of the auxiliary and a surface of the second nover. 13.

The exposure appardbtibedQbovd]kitdexposet apphrdds EXhERd dmbodimehit Of this
auxiliary conprises a third nover that noves independently of the

first nv@@%@bﬁ@ﬁﬁ%ﬁ@&%&%&%@gﬁm SaMEE SRRk iRRldi !Ihre Glve

the liquid can be held; and otigh novenent of the t ver

together with.t LI ver .ei Ln Xi.m or -l,h contact.. the
o a1 mep it eleleBls e Rlsa b tiSionnSaPE AT T mE ot YR iREh pbpgrih
nover and the surface of the first ppver, or thraqugh vement of. the
third noveP hageameieried Freeicsl BEsH o0 Gler T ISR a%}p BRI prgeigionican
contact, the liquid inmmersion region is noved between the surface of
t he t hPrd beovantamed t e criurd hiese 1§8pechve plecisions.mmsviermed heforepind after this
exposure apparatus according to Claim12 or 13, wherein the auxiliary
conpri ses asseniildy eetadjusaneritsior iaxtdeving optiqal escisidnedlitip cespédt anthe vadousThe
exposure apparatus according to any one of Clains 12 to 14, wherein

the auxi l io?ﬁ?z’al%?éf&hi:,%ﬁﬁasﬁnéﬁﬁf&r%&Ei@ﬂnﬁrﬁ{ééﬁz{nié:ﬂ‘%Fec&%ﬂ Wi Fesh&I W Akl on
such that the first nover and the second nover nove only oh nutually

G i - 12 ‘PR fEmectpRical A RAPATIGBROR R SnBRERTRA! frobin il ©
ccor di ng TTRey (GretopS BRERE Toms. 18 PortHar ERAD, Grhghy various
measur enent device that is provided at the auxiliary and perforns a.
pr esciPbedubiysismsdprilistexposure 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



18. An exposure apparatus that exposes a substrate via an opti cal
menber and a |iquid, the exposure apparatus conprising: a liquid

i mrer si on systemthat perforns supply and recovery of the |iquid;

a first nover that noves in a first areg and between which and the
optical nenber the liquid can be held; 161 a prescribed nenber
t hat, wherfcirhg) tihd sichinmg e develobed swistritepntevigossérmoly sepishditgordaiaent
optical nenber, is renoved fromthe first nover and between which and
t he opti Cahod¥eyEQlicht T n ' -ﬁfﬁg e

t hat m)ve?r(i) n a geccodr%ga cg‘?lggbg)ﬁg@b%? \?%&eiﬁé g\;?icg%d&grqc? I:)taﬁkea%(l)p i cgéiis)rr%sor?bg?d
the liquid.c | n. the prescribed nenber is attachable
to and de?%gﬁﬁﬁﬁgmﬁﬁﬁ?Q¢Eﬁi§%§%d nover. 19. The exposure apparatus
according to Claim 18, wherein the first nover can nove whil e hol di ng
the substrate. 20. The exposure apparatus according to Claim 18 or
19, further conprising a holding nechanismthat holds the prescribed
menber. 21. The exposure apparatus according to Caim 20, wherein
the liquid i nmersion system conprises a nozzle nmenber having a supply
port and a collection port, and t he hol di ng mechani smt hat

hol ds the prescri bed nenber such that the nozzle nenber and the
prescribed nmenber are in a prescribed positional relation. 22. The
exposure apparatus according to Caim21, wherein the hol ding
mechani sm conpri ses a suction hole that is provided on the nozzle
menber to suction the prescribed nenber.



23. The exposure apparatus according to Claim 21, wherein the hol ding
mechani sm conpri ses a novabl e nenber that noves relative to the
nozzl e nmenber, and a suction hole thajsgis provided on the novabl e
menber to suctions the prescribed nenber. 24. An exposure apparatus
t hat exposes a substrate via an optical nenber and a liquid, the
exposure apparatus conprising: a Ii8uid i_mer si on system t hat
performs supply and recovery of the LidMiSa: a first nover that
noves in a first area and between which and the optical nenber the
liquid can be held; and 162 a prescribed nenber that, when the
first niover As éxdpds@emappdaras thapogioktsansubpipas @th incopitioel mghbearaind avigaRl, the
is renoved fromthe first nover and between which and the opti cal
menber SXRARSUTS FRAREAIESHPYTHEISHE d, wherei n the supply port and the
col l ection ' : C, [ i
the sucti onaﬁg%telﬁ&%i@ a?kloggg}ncieﬁﬁg%rﬁég% E&ﬁ%ﬁ&%{cﬁ%ﬁ&tﬁ@@@égﬁ eéﬂ?e
exposunguapganatiskl;according to any one of Clains 1 to 24. 26. An
exposure net hod for exposing a substrate via an optjical nenber and a
li quid, the arfeeddne\sphat 10Ygs in a secondeatppandhipetvaen Whishepdithe apiicd by
first RN EGer ﬂ]ierﬁgqtﬁégflﬁ%ﬁel -Oa'ﬁHri sing positioning the first nover in
d .

posi tion oppose e optical nmenber, and disposing the liquid

bet ween t he agpéscibéd ieRber thatig attiabld s hiidldachabld from eachh@ltieh Mgt b eer
|l iquid between the optical nmenber and a prescribed nmenber, the

hol di ngndthe sgeond move, awhipet ¥ hgjatednpiiodighe peeseribed arimhad inemored fremm
the first ver, retyracting the first nover.fro he posi tion ose
to the BpRC P AR eh HetFed ol droPos BEr s 350 g wRERlnrif; BRENER
from acgpaeteldet ween the optical nenber and the prescribed nenber.
27. An exposure nethod for exposing a substrate via an optical nenber
and a liquid, the nmethod conprising: exposi ng the substrate

hel d by, a fitst nover. the exposur rj si.ng.posj tioni.ng the first
mover Ph a POEEEPONTGIBEENE A-EtRine 1o STHbn ] HsmeBy Phen B B mREng t ne
L' qui d vaeidaeenfréfenephbae! posRioRes tharbtibNenstibg! tha pfsscribed meiBdr@é NY
the liquid between the optical nenber and a prescribed nenber, the
hol di ngempvadifeorhithpfindt momer il wherr brsedond mdvsr pitbdiamis Hesan therppeesiter om
t he first, mover fr posi tion

opp Ofs Lé’%l&%?@%ﬁ?ﬁ%ﬂﬁ%%@bg 8&%(?{1%& hEmber 18 temoved rf?o%nht%e second mover.

a
a

3. The exposure apparatus according to Claim 1 or 2, wherein, when the first mover
withdraws from a opposite position to the optical member, the prescribed member is removed
from the first mover and the liquid is held between the optical member and the prescribed
member, and when thereafter the second mover is positioned in the opposite position to the

optical member, the prescribed member is attached to the second mover.

4, The exposure apparatus according to any one of Claims 1 to 3, wherein each of the first

mover and the second mover can move while holding the substrate.

5. The exposure apparatus according to Claim 4, wherein a liquid immersion, formed
between the optical member and the substrate held by the first mover, is moved to between the
optical member and the prescribed member through movement of the first mover, thereatter,
when the second mover is positioned in place of the first mover at a opposite position to the

optical member, the prescribed member is removed from the first mover and is attached to the



attaching the prescribed nenber to a second nover, the attachnment
conprising positioning the second nover at the position opposed to
the optical nenber after the retractigq of the first nmover fromthe
optical nenber. 28. The exposure nethod according to Caim 27,

f ur t herseesndnhiower,gd thérk&fter threliquiid AeheBin MdvdsHonphasesn tedpiededimbed
t he second nover, exposin? the substrate held by the second 163
05

mover anl dheanpissibed meathst foshiwea thp eBiGH member arlihg swstratsdield hathe

opti cal MeRel B idoh em?ﬁ&%ér[t%%&e@%&oqldbrﬁm;e?e SECONARNDVERS 28 AN

devi ce ‘manuf acturi ngnet ho hat "uses the exposure met hod accordi ng

to any one of Clains 26 to 28.
6. The exposure apparatus according to any one of Claims 1 to 5, wherein, when the first
mover 1s positioned in an opposite position to the optical member, prescribed process is
performed at the second mover positioned at a distant position from the opposite position to

the optical member.

7. The exposure apparatus according to Claim 6, wherein the prescribed process
comprises measuring a surface position information for the substrate being held by the second

mover without mediation of liquid.

8. The exposure apparatus according to Claim 7, wherein, when the second mover is
positioned at the opposite position to the optical member, a position of the substrate held by

the second mover is adjusted based on the surface position information.

9. The exposure apparatus according to any one of Claims 1 to 8, further comprising a
liquid immersion system that supplies the liquid to a prescribed space between the optical

member and the prescribed member.

10.  The exposure apparatus according to Claim 9, further comprising a holding mechanism
that holds the prescribed member such that the prescribed space is formed between the optical

member and the prescribed member.

11.  The exposure apparatus according to any one of Claims 1 to 10, further comprising an

auxiliary that prevents collision between the first mover and the second mover.

12.  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;
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a second mover that moves in a second area and between which and the optical
member the liquid can be held; and
an auxiliary, wherein a liquid immersion region of the liquid moves between a surface
of the auxiliary and a surface of the first mover, or between the surface of the auxiliary and a

surface of the second mover.

13.  The exposure apparatus according to Claim 12, wherein

the auxiliary comprises a third mover that moves independently of the first mover and
the second mover and between and the optical member the liquid can be held; and

through movement of the third mover together with the first mover either in proximity
or in contact, the liquid immersion region is moved between the surface of the third mover and
the surface of the first mover, or through movement of the third mover together with the
second mover either in proximity or in contact, the liquid immersion region is moved between

the surface of the third mover and the surface of the second mover.

14.  The exposure apparatus according to Claim 12 or 13, wherein the auxiliary comprises

an object that is fixed in a prescribed position.

15.  The exposure apparatus according to any one of Claims 12 to 14, wherein the auxiliary
comprises a regulating member that performs regulation such that the first mover and the

second mover move only on mutually different paths.

16.  The exposure apparatus according to any one of Claims 12 to 15, wherein the first

mover and the second mover can move while holding the substrate.

17.  The exposure apparatus according to any one of Claims 12 to 16, further comprising a

measurement device that is provided at the auxiliary and performs a prescribed measurement.

18.  An exposure apparatus that exposes a substrate via an optical member and a 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;
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a prescribed member that, when the first mover withdraws from a position 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 second mover that moves in a second area and between which and the optical
member the liquid can be held, wherein

the prescribed member is attachable to and detachable from the second mover.

19.  The exposure apparatus according to Claim 18, wherein the first mover can move

while holding the substrate.

20.  The exposure apparatus according to Claim 18 or 19, further comprising a holding

mechanism that holds the prescribed member.

21.  The exposure apparatus according to Claim 20, wherein

the liquid immersion system comprises a nozzle member having a supply port and a
collection port, and

the holding mechanism that holds the prescribed member such that the nozzle member

and the prescribed member are in a prescribed positional relation.

22.  The exposure apparatus according to Claim 21, wherein the holding mechanism
comprises a suction hole that is provided on the nozzle member to suction the prescribed

member.

23.  The exposure apparatus according to Claim 21, wherein the holding mechanism
comprises a movable member that moves relative to the nozzle member, and a suction hole

that 1s provided on the movable member to suctions the prescribed member.

24.  An exposure apparatus that exposes a substrate via an optical member and a 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; and
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a prescribed member that, when the first mover withdraws from a position opposed to
the optical member, is removed from the first mover and between which and the optical
member the liquid can be held, wherein

the supply port and the collection port are provided closer to the prescribed member

than is the suction hole.

25. A device manufacturing method that uses the exposure apparatus according to any one

of Claims | to 24.

26.  An exposure method for exposing a substrate via an optical member and a liquid, the
method comprising:

exposing the substrate held by a first mover, the exposure comprising positioning the
first mover in a position opposed to the optical member, and disposing the liquid between the
optical member and the substrate; and

holding the liquid between the optical member and a prescribed member, the holding
of the liquid comprising removing the prescribed member from the first mover, retracting the
first mover from the position opposed to the optical member, and supplying and recovering

the liquid to and from a space between the optical member and the prescribed member.

27.  An exposure method for exposing a substrate via an optical member and a liquid, the
method comprising:

exposing the substrate held by a first mover, the exposure comprising positioning the
first mover in a position opposed to the optical member, and disposing the liquid between the
optical member and the substrate;

holding the liquid between the optical member and a prescribed member, the holding
of the liquid comprising removing the prescribed member from the first mover, and retracting
the first mover from the position opposed to the optical member; and

attaching the prescribed member to a second mover, the attachment comprising
positioning the second mover at the position opposed to the optical member after the

retraction of the first mover from the optical member.

28.  The exposure method according to Claim 27, further comprising, after the attachment

of the prescribed member to the second mover, exposing the substrate held by the second
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mover, the exposure comprising disposing the liquid between the optical member and the

substrate held by the second mover.

29. A device manufacturing method that uses the exposure method according to any one of

Claims 26 to 28.



